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Preface 


This book is Intended to serve the practicing physician as a useful 
desk reference on the most widely accepted technics currently available 
for diagnosis and treatment It is not intended to be used as a textbook 
of medicine 

The wide acceptance of this book since its first appearance has been 
moat gratifying Annual revisions will be prepared for distribution in 
January of each year 

Although we ha\ e dealt primarily with internal medical disorders, 
discussions of other disorders commonly encountered in certain other 
specialties are Included also 

As an aid to the physician in keeping informed on new drugs, a 
separate section on recently introduced drugs ie now to be found in the 
appendix Specific references to the clinical literature and general 
bibliographies have been added as a guide to further reading 

The authors have drawn freely from their own published works, and 
much excellent tabular and graphic material has been borrowed from 
other sources Due acknowledgemeots are given at appropriate places 
in the text 

The editors wish to express their sincere thanks to their associate 
authors for participating so effectively in this venture It is obvious 
that without their cooperation and assistance this book would not have 
been possible 


Henry Brainerd 
Sheldon Margen 
Milton J Chatton 


San Francisco, Calif 
January, 1963 
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General Symptoms 

Milton J Chatton & Frederick H Meyers 


FSVER 


The body temperature is normally subject 
to some individual variation as well as to fluc- 
tuation due to physiologic factors Exercise, 
digestion, sudden increase in environmental 
temperature, and excitement (e g , medical 
examination) may cause a transient increase 
in temperature There is a slight sustained 
temperature rise following ovulation during 
the menstrual cycle and in the first trimester 
of pregnancy The normal diurnal variation 
may be as much as 2*F , being lowest in the 
early morning and highest in the late afternoon 
Careful readings with a reliable thermom- 
eter, preferably Inserted for 3-5 minutes, wai 
prevent errors in climeel interpretation and 
possible serious error 


Methods of Determination Normal 
Adult Values 


Area | 

Average ' 
Temp 

Range ol 
Normal Temp 

Rectal or 

99 6*F. 

98 5* -89 9*F 

vaginal { 

(37. 5- C ) 

(37 0»-37 7«C 1 

Oral 1 

98.6’F 
(37 0*C ) 

96 7*-99 or 
(36 O' -37 4»C ) 

Axillary 

97 e’F. 
(36 S*C.) 

95 7* -98 or 
(35 4* -36 7»C.) 


Types of Fevers. 

The characteristics of the temperature 
pattern (graphic record), especially when 
viewed in light of other clinical findings, may 
be of prognostic value and a guide to the effec- 
tiveness of therapy. The older classifications 
of fever according to type are of limited diag- 
nostic significance but may be useful for de- 
scriptive purposes. 

A. Hemittent; Of days' or weeks’ duration 
with alternating periods during which temper- 
ature is normal (e. g. , brucellosis or tertian 
malaria). Temperatures should be taken 3-4 
times dally for a prolonged period (weeks to 


months) to demonstrate the alternating febrile 
and afebrile periods. 

B Intermittent Temperature drops to 
normal or subnormal at least once m 24 hours 
(e g . septic fevers and early tuberculosis) 
Temperature must be taken q i d to demon- 
strate the variation within the day 

C Unremlttent or Continuous Temper- 
ature never normal during 24-hour period 
(e g . pneumonia, influenza) Temperature 
must be taken q.l.d. or, at times, every 2-3 
hours to demonstrate its sustained character. 

Diagnostic Considerations. 

The outline below illustrates the wide va- 
riety of clinical disorders which may cause 
fever. Most febrile illnesses are easy to di- 
agnose. In certain instances, however, the 
origin of the fever may remain obscure (FUO, 
PUO, or cryptogenic fever). Extensive labora- 
tory and x-ray studies may be indicated, ex- 
amination and culture of body fluids, exudates, 
and excretions, serologic tests, skin test, tis- 
sue biopsy, and toxicologic studies Although 
fevers may be of psychogenic origin, this diag- 
nosis should be made with extreme caution and 
should be based not only upon positive psychi- 
atric criteria but after careful exclusion of the 
possibility of organic disease. 

Clinical ClasBlficatlon of Causes of Fever 
(With Examples). 

A Infections Viral, rickettsial, bacterial, 
fungal, and parasitic infections are the com- 
monest causes of fever. 

2 Generalized infections without localizing 
signs (e.g., septicemia), 

2. Generalized infections with localizing 
signs (e.g., pharyngitis, scarlet fever). 

3 Localized infections (e g , pyelo- 
nephritis) 

B Diseases of Undetermined Etiology 
(i) Collagen diseases (e g , disseminated 
lupus erythematosus, periarteritis nodosa. 
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dermatomyosltiB, rheumatoid arthritis, rheu- 
matic fever) (2) Other miscellaneous dis- 
eases (e.g.. sarcoidosis, amyloidosis} 

C. Central Nervous System Disease 
Cerebrovascular accidents, head injuries, 
brain and spinal cord tumors, degenerative 
CN5 disease {c g , multiple sclerosis), spinal 
cord injuries. 

D Malignant Neoplastic Disease Primary 
neoplasms (e g , of thyroid, lung. liver, pan- 
creas. and genitourinary tract] Secondary 
neoplasms, carcinoid 

E Hematologic Disease Lymphomas, 
leukemias, multiple myeloma, pernicious 
anemia, hemoljtic anemias, hemorrhagic dis- 
eases (e g , hemophilia) 

F Cardiovascular Disease Myocardial 
infarction, thromboembolic diseases, bac- 
terial endocarditis, congestive heart failure, 
paroxysmal tachycardias 

O Endocrine Disease Hyperthyroidism, 
pheochromoeytoma 

B Diseases Due to Ph>stcal Agents Heat 
atroke. radiation sickness, trauma (e g , 
surgery), crushing Injuries 

\ Diseases Due to Chemical Agents 
Drug reactions, anaphylactic reactions, serum 
sickness, chemical poisoning, pyrogen reac- 
tions (following 1 V Auids) 

J Disorders of Fluid Balance Dehydra- 
tion, acidosis 

K Psychogenic fever 

L. Factitious fever 
Treatment 

A Removal of the Specific Cause of the 
Fever The principal problem is to determine 
and eradicate the cause of the fever Symp- 
tomatic measures directed toward depression 
of an elevated body temperature are usually 
not Indicated except for high, prolonged fevere 

B Reduction of the Fever by Nonspecific 
Means When the body temperature Is greater 
than4D*c (I04*r ). particularly if prolonged, 
the following measures may be utilized 
* 1 Increased fluid Intake - By oral or 

parenteral routes 

2 Alcohol sponges - Cooling is due to 
evaporation 

3 Warm or tepid baths - These cause 
peripheral vasodilatation. 


4 Cold sponges - Provide prompt cool- 
ing of skin and psychologic relief but interfere 
with heat loss. 

5 Ice bags - Provide local comfort, e g . 
for headache 

6 Antipyretic drugs - These drugs are 
quite effective In reducing fever and have a 
simultaneous analgesic effect. Their disadvan- 
tage is that they obscure the clinical picture, 
and may cause undesirable side effects such as 
sweating, nausea and vomiting, and, rarely, 
skin eruptions and hematologic changes Such 
drugs, therefore, are to be employed cautious- 
ly in fevers due to infectious diseases and are 
preferably not used In the enteric fevers (e. g. , 
typhoid fever), Acetylsalicylic acid (aspirin), 
0.3-0. 6 Gm, (5-10 gr. ) every 4 hours p. r.n. , 
is most commonly used. Other antipyretic 
analgesic drugs are listed on p, 5. 

7, For reduction of very high fever [over 
41 l*r. (106'F.)I, see Heat Stroke. 


Bennett. I. L. , Jr. r Pathogenesis of fever. 

Bull. New York Acad.Med.37-440-4, 1961. 
Petersdorf, R.G. , Si P. Beeson* Fever of un- 
explained origin report on 100 cases. 
Medicine 40*1-30, 1961. 


SHOCK 

(Circulatory Failure or Collapse) 


Shock is a complex and as yet incompletely 
understood clinical syndrome of peripheral 
circulatory failure Numerous pathophysio- 
logic mechanisms are involved in the produc- 
tion of shock, such as lack of effective blood 
volume, aUerations of cardiac output, loss of 
peripheral vascular tone, increased capillary 
permeability, and alteration of the physiochem- 
Ical characteristics of the blood. Because such 
widely different mechanisms may result in the 
systemic arterial hypotension which is referred 
to as ••shock,” there Is serious question con- 
cerning the desirability of retaining a catch-all 
term with such variable diagnostic and thera- 
peutic meanings. 

Classification 

The shock syndromes have been classified 
clinically according to etiology and patho- 
idtyslology as follows 

A Neurogenic Shock (Primary, Immedi- 
ate. or Psychogenic Shock, and Fainting or 
Syncope). This form of shock Is usually vaso- 
vagal and caused by neurogenic or psychogenic 
factors, e.g., poln, trauma, fright, unpleasant 
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slghtSf sounds, or odors, or vasodilator drugs 
(e.g., nitrites, local anesthetics). Debility, 
asthenia, emotional instability, prolonged 
standing, excessive heat, alcohol, hypotensive 
drugs, and disorders of the autonomic nervous 
system predispose to neurogenic shock The 
sudden autonomic overactivity results in vaso- 
dilatation or inhibition of constriction of the 
arterioles and rapid peripheral and splanchnic 
pooling of blood Following a period of anxiety 
and signs of epinephrine release (tachycardia, 
tremors, and pallor), there is a sudden reflex 
vagal stimulation with decreased cardiac out- 
put, hypotension, and decreased cerebral 
blood flow. Although the patient usually re- 
vives promptly In the recumbent position, ob- 
servation is necessary to prevent recurrence 
and possible progression {See Chapter 15 for 
a discussion of the various types of syncope ) 

If the condition persists, consider other and 
more significant underlying causes of shock. 

B Hypovolemlo Shock (Secondary, Delayed 
Prolonged, Oligemic, Hemorrhagic. Trau- 
matic, or Surgical Shock) In this form of 
shock there Is a true diminution of blood vol- 
ume due to loss of whole blood or plasma 
from the circulation Compensatory vaso- 
constriction reduces the size of the vascular 
bed and may temporarily maintain the BP, 
but if fluid is not replaced immediately l^po- 
tenslon occurs and the tissues become pro- 
gressively more anoxic Since the vascular 
space is the smallest of the body fluid com- 
partments. even a moderate sudden loss of 
circulating Huids can result in severe and 
sometimes irreversible damage to vital cen- 
ters Bapid loss of 50% of blood volume is 
usually fatal 

Hypovolemic shock may result from (1) 
loss of whole blood by hemorrhage due to ex- 
ternal or internal injuries, (2) loss of whole 
blood thrCFugh nontraumatlc internal hemor- 
rhage (e g , bleeding peptic ulcer, ruptured 
varices). (3) loss of blood and plasma in ex- 
tensive fractures and crushing injuries, (4) 
loss of plasma and hemolysis of red cells in 
extensive bums (5) loss of plasma into serous 
body cavities (e g , peritonitis) (6) loss of 
plasma due to nephrotic syndrome, or (7) de- 
hydration with electrolyte imbalance 

Debility, malnutrition, senility, hypoten- 
sive drugs (e g , coronary vasodilators, 
"tranquilizers ), local anesthetics, general 
anesthetics, and adrenocortical insufficiency 
all predispose to hypovolemic shock 

The classical signs of pallor, coldness, 
cyanosis, sweating tachycardia, and ai^erial 
hypotension may appear suddenly and often 
represent fully-developed shock Since ad- 


vanced shock Is often refractory to even the 
most vigorous anti-shock therapy, early 
recognition or anticipation of shock is Im- 
perative 

C. Shock Due to Infection (Septic. Endo- 
toxlc, or Exotoxic Shock) The peripheral 
vascular collapse which follow s the toxemia of 
overwhelming infection is characterized by an 
imtlal vasoconstriction followed by (or alter- 
nating with) vasodilatation, with venous pooling 
of blood There is often a direct toxic action 
on the heart and adrenals Shock should always 
be suspected when the febrile patient has chills, 
pallor, tachycardia, a moist skin hypotension, 
and hyperpnea, especially if no other cause of 
shock is evident Septic shock occurs more 
frequentlj In the very young and very old It 
may be obscured by ineffective antibiotic ther- 
apy 

D Cardiogenic Shock Shock due to In- 
effective circulation associated with inade- 
quacy of cardiac output may occur in myo- 
cardial infarction severe tachycardia, and 
other serious cardiac arrhythmias, pulmonary 
embolism, cardiac tamponade, or terminal 
congestive failure 

C. Allergic Shock. See Anaphylaxis 

Treatment of Hypovolemic (Secondary) Shock 

A Emergency Measures 

1 Place patient in the ‘'shock position 
(recumbent with head lower than the rest of 
the body) unless he has a head injury 

2 Maintain an adequate airway If 
dyspnea or cyanosis is present, administer 
oxygen by nasal catheter or mask Ensure 
adequate ventilation by mouth-to-mouth 
breathing Pull out the tongue, remove dental 
plates from the mouth and mucus from the 
nose and mouth 

3 Keep the patient comfortably warm 
Avoid chilling (to prevent heat loss), and ex- 
cessive externally applied heat, which will 
further dilate the peripheral vessels 

4 Control pain (particularly if severe) 
promptly by the use of appropriate first aid 
measures and analgesic drugs Give mor- 
phine sulfate, 10-30 mg (Vs-V2 gr ) subcut 
for pain, but remember that subcut absorp- 
tion is poor In patients in shock In case of 
severe pain, morphine sulfate, 10-15 mg 
(V6-V4 gr ) I V , may be used to greatest 
advantage Caution Do not give morphine to 
unconscious patients, patients who have head 
lojuriea, those with resplratozy depression, or 
those without pain. 
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Avoid ovcrdosage with morphine sub- 
stitute barbiturates and salicylates for se- 
dation and analgesia whenever possible 

5 Allay apprehension by reassuring word 
and action Pentobarbital sodium (Nembutal®) 

0 1 Gm (lV2 gr ) orally or 0 13 Gm (2 gr ) 
subcut or by rectal suppository may be of 
value Avoid tranquilizlng drugs because 

of their undesirable hypotensive effect 

6 Parenteral fluid therapy - Peplace and 
maintain adequate blood volume The need 
may be determined by the history vital signs 
hematocrit and when available blood volume 
studies The clinical determination of effec- 
tive blood volume may be difficult and is sub 
ject to considerable variation There is no 
single technic or rule by which to Judge the 
fluid requirements Response to therapy is a 
valuable index Selection of the replacement 
fluid which is most appropriate to the individ- 
ual case is based upon consideration of what 
type of fluid has been lost (see piathophysiology 
above] the availability of the various solu- 
tions laboratory facilities and to a lesser 
extent expense 

(1) Saline or glucose solutions - Give 
immediately 500 ml sodium chloride injec- 
tion or S-lO^o dextrose injection or 200 ml 
of S^« saline solution (may be given rapidly 

t V while making preparations for plasma 
serum albumin or whole blood) Plasma 
serum albumin and whole blood exert a more 
sustained increase In blood volume through 
the colloidal osmotic pressure effect than do 
dextrose or electrolyte solutions 

(2) Whole blood - Whole blood may some- 
times be of value in the treatment of severe or 
refractory shock even in the face of an appar- 
ently good hematocrit figure this la because 
of the misleading effect of hemoconcentratlon 

(a) For impending shock administer 250-900 
ml of blo^ immediately and follow closely 
clinically and with hematocrit and blood volume 
studies to determine need for further plasma 

(b) For early or adsanced shock administer 
500 ml whole blood Immediately and repeat 
with 500 ml every half hour up to a total of 
2 L , depending upon the presence of con 
tinued hemorrhage, clinical course and 
hematocrit and blood volume findings If 
shock persists, the prognosis is very poor 

(3) Plasma or serum albumin - Any of the 
various plasma preparations such as lyophll- 
Ixed or reconstituted plasma may be em- 
ployed Plasma is usually readily procurable 
may be rapidly set up for administration and 

f \ does not require preliminary blood typing The 
quantity of plasma to be given depends upon the 
stage of shock and the response to therapy, 
based upon both clinical and laboratory studies 


(4) Plasma expanders - Fairly effective 
plasma substitutes for emergency treatment 
of shock are now available These agents 
have high molecular weights, high oncotic 
pressures, and the necessary viscosity, but 
they have not proved to be as useful as plasma 
They have the added advantage of not causing 
mfectious hepatitis Dextran injection {Ex- 
pandej^, Gentran®, Plavlolex®) is a water- 
soluble biosynthetic polysaccharide available 
as a solution in isotonic saline for I V use 
Give 500-1000 ml at a rate of 20-40 ml /min- 
ute Use cautiously in patients with cardiac 
or renal insufficiency Anaphylactoid reac- 
tions have been reported In order to avoid 
hemodilutlon the dosage should not exceed 
that which maintains the systolic BP at about 
85 mm Hg 

7 Vasopressor drugs - These agents are 
most effective in hypotensive shock without 
associated decrease in blood volume (e g , 
spinal anesthesia myocardial infarction, and 
overwhelming Intoxications), although they are 
of at least transient value In severe shock due 
to any cause They should not be used in Ueu 
of more physiologic measures or specific 
treatment of the cause of shock In many In- 
stances it is doubtful whether the BP eleva- 
tion produced by the vasopressor drugs has 
either a beneficial or detrimental effect upon 
the underlying disturbance (For example, 
the actual influence of the altered peripheral 
resistance on the blood supply to vital organs 
is incompletely understood ) Dosage levels 
for the various agents are empiric and must 
be carefully adjusted according to patient 
response (BP and pulse) 

(1) Levarterenol bltartrate (Levophed®) 
4-16 mg (4 16 ml of 0 2^9 solution) in 1 L 
of glucose I V Avoid extravasation (may 
cause tissue necrosis and gangrene) Con- 
stant supervision with regular determination 
of BP is essential With concentrations 
greater than 4 mg /L , an inlying catheter 
is required 

(2) Phenylephrine hydrochloride (Neo- 
Synephrine®) 0 5 mg I V , or 5 mg I M 
or by slow I V infusions of 100-150 mg /L 
of glucose 

(3) Mephentermine sulfate Injection 
(Wyamlne®) 5-20 mg at a rate of 1 mg / 
minute by continuous I V infusion of a 0 1% 
solution In STi dextrose in water or 15-20 mg 
I M 

(4) Metaramlnol bltartrate (Aramlne'*) 

2-10 mg IM or 15-100 mg In 250-500 ml 
of 5% dextrose or 0 5-5 mg IV 

(5) Methoxamlnc hydrochloride (Vasoxyl®) 
15 mg I M or 5 mg I V . or 35-40 mg in 250- 
SOO ml of S”® dextrose by slow I V infusion 
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B. Specific Measures* 

1. Hemorrhage and anemia - Although 
plasma is usually given as an emergency 
measure in shock complicating hemorrhage, 
acute anemia must be corrected by replace- 
ment with whole blood to prevent hypoxia The 
quantity of whole blood to be given will depend 
upon clinical response, hematocrit, and, when 
available, blood volume studies 

2 Anoxia (or hypoxia) - Oxygen may be 
indicated for hypoxia due to disorders such as 
cardiac failure and pneumonia However, the 
patient in impending shock is apprehensive, 
and the mask or tent may increase his appre- 
hension 

3 Dehydration - Administer 500-1000 
ml of sodium chloride Injection or 5% dex- 
trose injection, IV or by hypodermoclysls 
as needed As soon as the patient can swal- 
low, give fluids by mouth Unless there is 
specific clinical or biochemical evidence of 
sodium deficiency, avoid administration of 
more than 1 L. of saline solution on the first 
day. Subsequent parenteral fluids may be 
given as dextrose solutions (see Chapter 2) 

4. Adrenocortical failure • Adrenocortical 
steroid therapy has been found to be effective 
in shock-hke states associated with serious 
medical emergencies Although steroid 
treatment is meat specifically applicable to 
shock of Addison's crisis, it may also be of 
spectacular value In certain acute allergic 
emergencies and overwhelming intoxications. 
Give hydrocortisone sodium succinate (Solu- 
Cortel^) (or equivalent), 100-300 mg as a 

5% solution in sterile water or Isotonic saline 
solution, rapidlyl.V. Subsequent doses of 
50 mg. may be given as required. Doses of 
500-1000 mg. daily for 3-5 days may be nec- 
essary. 

5. Cardiac failure - Digitalis and other 
drugs for treatment of cardiac failure are in- 
dicated only for those patients with pre- 
existing or presenting evidence of cardiac 
failure. Use parenteral fluids cautiously and 
avoid sodlum-contaming solutions Digitalis 
Is of no value in shock due to any other cause. 

6. Infection - Immediate measures should 
be taken to combat infection, if present Early 
recognition is Important. Initiate bacteriologic 
studies immediately and before therapy, if 
possible Overwhelming infections are capable 
of producing sufficient metabolic changes in the 
body tissues to predispose to shock Institute 
preliminary broad-spectrum antibiotic therapy 
until bacteriologic studies reveal the identic 

of the organism. "Prophylactic” antibiotics 
are of doubtful value and may even be harmful, 
except when the hazard of Infection is great 
(e.g , extensive burns). Give hydrocortisone 


or its equivalent in doses of 250-500 rog I.V. 
every 8-12 hours for 3 days, and supportive 
measures such as oxygen, pressor drugs, and 
parenteral fluids 

C Evaluation of Therapy Constant ob- 
servation of patient is imperative The pulse, 
respiration, temperature (rectal), and BP 
should be taken immediately and every 15-30 
minutes or oftener thereafter until peripheral 
circulation has definitely improved. 

1 Rapid recovery - If vital signs return 
rapidly to normal, keep the patient under 
close observation but withheld furthep anti- 
shock therapy Check vital signs every half- 
hour Determine hematocrit If there is any 
suspicion whatever that shock persists Re- 
member that hemoconeentration usually pre- 
cedes BP and pulse changes After eliminating 
potential or existing shock-producing factors, 
the patient naay be managed expectantly until 

It 16 reasonably certain that the danger has 
passed 

2 Delayed recovery - If the vital signs 
remain abnormal for even a brief period after 
initial measures have been taken, or if there 
is evidence of progression of peripheral cir- 
culatory failure, institute further vigorous 
antishock therapy Blood hemoglobin, RBC, 
and hematocrit should be determined immedi- 
ately for a base-line, and should be repeated 
as often as necessary to evaluate the results 
of therapy. 
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PAIN 


Pain is usually sharply localized In dis- 
orders of superficial structures and periph- 
eral (spinal or cranial) nerves, and diffuse or 
poorly localized In disorders of deeper struc- 
tures Deep pain may be “referred to other 
areas of the body (e g shoulder pain In gall- 
bladder disease) The reaction to pain a 
function of the higher centers, is extremely 
variable and influenced by man\ factors 

It is Important to determine whenever 
possible the primary etiology (e g infection 
toxins) and the pathogenesis (e g , inflamma- 
tion, ulceration, distention anoxia, spasm) of 
pain In most disorders it is possible to de- 
termine both the etiology and pathogenesis of 
paid (e g , pleurisy associated with pneumo- 
cocclc pneumonia). In other instances It is not 
possible to determine either (e g . trigeminal 
neuralgia) 

The relief of pain Is acMeved by removal 
of the primary cause (e g , cure of Infection) 
neutrailzatton of the effect of the stimulus 
(e g . antacids for hyperacidity of peptic ulcer) 
and, when these are not feasible, by dulling or 
obliteration of the sense of pain (e g , palli- 
ative narcotics for terminal cancer) ‘^e 
psychic relief of pain by hypnosis has been 
repopularised as s means of analgesia in a 
wide variety of disorders It is esseniial that 
hypnosis be administered by a professional 
person who has received special training in 
this field 

The hazards of administering analgesics 
without first attempting to establish a diag- 
nosis cannot be overemphasized (e g , acute 
abdominal pain) Analgesics, particularly 
narcotics may mask the symptoms of serious 
acute or chronic Illness 

TTi'm iray ‘we 'mrateb nonspcc'ffica’fiy wrfn 
drugs, physical measures (e g . heat. cold. 
immobUieatlon), or surgery (e g , nerve re- 
section chordotomy) Narcotic analgesics 
should be avoided unless nonnarcotic drugs 
(In adequate dosage] would be ineffective 
When narcotics are required the relatively 
less addictive drugs fe g , codeine) should be 
employed first One should prescribe the 
lowest effective dosage of narcotics and dis- 
continue as soon as possible 

Because psychic or emotional factors may 
greatly Influence the pain threshold, it Is Im- 
portant to consider the “plaoebo" role o^ all 
therapeutic measures for the control of jaln 
Pharmacologically Inactive drugs may be sor- 
prisinglv effectlv e In alleviating the pain of 
organic as well as functional disorders 


Konnarcotlc Analgesics 

A Salicylates The salicylate drugs are 
antii^retic, analgesic, antirheumatic, and 
uricosuric, useful In relieving myalgias, neu- 
ralgias, arthralgias, headaches, and dys- 
menorrhea Untoward reactions are usually 
mild, consisting of dizziness and dyspepsia, 
but large doses may cause tinnitus, deafness, 
blurring of vision, nausea and vomiting, diar- 
rhea, diaphoresis, headache, and delirium 
In sensitive patients, salicylates may cause 
urticarias and acute laryngeal edema 

1 Acetylsalleyllc acid (aspirin or ASA), 
plain, buffered, or enteric-coated. 0 3 Gm 
(5 gr ) tablets Ordinary dosage is 0 3-0 6 
Gm (5-10 gr ) every 4 hours p r n , 0 3Gm 
(5 gr ) every 2-3 hours Is said to be more 
effective and to cause fewer untoward reac- 
tions The plain preparation may cause gas- 
tric distress, this may be avoided by admin- 
istration of the drug on a full stomach or with 
V2-1 tsp of baking soda or other antacid, or 
by the use of buffered aspirin tablets. The 
buffered aspirin usually available contains 
only small amounts of antacid, and the in- 
cidence of side effects and the blood levels 
achieved are not appreciably different than 
with ordinary aspirin The enteric prepara- 
tion is slower acting, but it prevents gastric 
irritation and is also useful for those patients 
who might be skeptical of the analgesic value 
of “ordinary aspirin." In certain cases it 
may be necessary to administer powdered 
aspirin reetally in a thin starch paste 

2 Sodium salicylate, plain or enteric- 
coated, 0 3-0 CGm. (5-10 gr.) every 4 hours 
p r n 

3. Acctylsalicylic acid compound (APC) 
contains aspirin, phenaectin, and caffeine. It 
la given as 1-2 tablets every 3-4 hours p r n« 
No advantage of this combination over ordinary 
oep’ii'in'nas'oeen conc'iu^jve’iy dremtJn^nViVb. 
The aroouTita of phenacetln ingested by habitual 
users of this combination are reported to cause 
serious renal damage, 

4 Methyl salicylate (w Intergreen oil) ■ 

For external use as a 10% oil or ointment 
applied over sore muscles or Joints 

B. Aeetophenetldln (phenacetln), 0 3 Gm 
(5 gr ) every 3-4 hours, may be employed In 
case of salicylate intolerance, in general, how- 
ever. this drug is more toxic than other non- 
narcotic analgesic preparations, and prolonged 
use is not advised Its principal use Is in anal- 
gesic combinations (c g , APC) 

C. Colchicine- See Gouty Arthrllis 

D Phenylbutazone (Butazolldin'^ or Oxy- 
phenbutazone (Tandearll’*) See Gouty Arthritis 
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E Dextro Propoxyphene (Darvon®) and 
Ethoheptazlne (Zactane®) Althou^fh related 
chemically to other narcotics, these drugs are 
less potent in all respects. Side effects are 
uncommon (dizziness, epigastric pain, nausea) 
and addiction is not a problem, but the claim 
that these drugs are comparable to codeme has 
been disproved They are usually dispensed In 
combination with aspirin compound {Darvon 
Compound®, Zactirln®) every 4-6 hours p r. n 
No narcotic prescription is required 

Narcotic Analgesics 

The narcotic analgesics alter the percep- 
tion of pain by their effects on the CNS They 
are indicated for the relief of pain which Is too 
intense to be controlled v.ith nonnarcotic drugs 
or ^hen pain Is of a type not relieved by the 
salicylates (e g , visceral pain) 

The narcotics are also mildly sedative In 
small doses, larger doses produce sleep stu- 
por, and respiratory depression They are 
addictive and should be used cautiously and with 
careful attention to federal and state laws Ex- 
cept for codeine, they should not be used for 
chronic illnesses except when necessary for 
the control of otherwise uitraetabie pain In 
terminal illness 

Addiction is discussed In Chapter 16 

The specific treatment of intoxication with 
these drugs is discussed m Chapter 23 

The standard drugs and their congeners 
are discussed below 

Note. Always use the least potent narcotic 
drug which will control the pain, i e . aspirin 
is preferable to codeine, codeine to meperidine, 
and meperidine to morphine 

A Morphine This drug is the most val- 
uable of the potent narcotics for general clini- 
cal use It causes CNS depression which 
results in powerful analgesia associated with 
sedation euphoria, and hypnosis, selective 
respiratory center depression, and dulling or 
abolition of the cough reflex It Increases 
intracranial pressure and causes spasm of 
biliary and ureteral smooth muscle Morphine 
is useful for relief of acute or prolonged se- 
vere pain, especially pain arising from dis- 
orders which are of less than 10-14 days’ 
duration The drug may be valuable in the 
treatment of severe cardiac dyspnea (e g 
pulmonary edema or cardiac asthma of "left 
ventricular failure”) It is a commonly used 
and valuable preoperative drug Morphine Is 
contraindicated In morphine sensitivity, bron- 
chial asthma, undiagnosed surgical abdominal 
disease, liver disease, hypothyroidism mor- 
phinism, head Injury. Addison s disease, and 
whenever vomiting may be dangerous Unto- 


ward reactions Include hypnosis (may be ud“ 
desirable), respiratoiy depression, nause# 
and vomiting, severe constipation allergltf 
responses (urticaria pruritus, and anaphy- 
lactoid reactions) The addiction tendency 
great 

1 Morphine sulfate, 8-15 mg (V8-V4 ) 

orally or subcut In cases of severe agonising 
pain especially pain associated with impend- 
ing neurogenic shock (e g , acute pancreatitis). 
It may be given slowly in 5 ml physiologic 
saline IV It is probable that only Increased 
duration of effect is gamed by Increasing th^ 
dose above 10 mg 

2 Morphine adjuncts - Belladonna alka- 
loids such as atropine and scopolamine, id 
dosages of 0 3-0 6 mg (V2OD-V1OO gr ) sub" 
cut administered simultaneously with mor- 
phine may reduce some of the untoward effects 
of morphine Scopolamine may enhance thS 
analgesic effect 

B Morphine Congeners A number of 
drugs equivalent to morphine but offering nP 
advantages are available Claims of fewer 
side effects should be regarded with sceptl-* 
cism 

The following subcut doses are equivalent 
to 10 mg of morphine dlhydromorphlnene 
(Dilaudld®), 2 mg , levorphanol (Levo-Dro 
moran®), 2 mg , oxymorphone (Numorphatr )• 

I mg . phenazoclne (Prinadol®), I mg , pird“i- 
odlne (Alvodine®), 7 5 mg 

C Melhadon (Dolophlne®) Methadon, 

5-10 mg subcut . provides analgesia similar 
to that achieved with morphine The onset la 
slower and the effect Is more prolonged It 
has powerful addictive properties The only 
situation in which methadon is preferred Is in 
the institutional treatment of addiction, with- 
drawal symptoms are ameliorated if methadon 
is first -substituted for heroin or whatever opi- 
ate the addict has been taking 

D Meperidine (Demerol®) 50-100 mg 
orally or I M (not subcut ) every 3-4 hours 
provides analgesia and causes less Intense 
side effects than morphine It is also less 
addictive than morphine, but addiction to 
meperidine is nevertheless very common 

E Meperidine Congeners Alphaprodin® 
(NisentU®), 60 mg subcut , and anilerldlne 
(Leritine®) 50 mg subcut , are equivalent to 
meperidine, 100 mg , except that their dura- 
tion of action is shorter 

F DIhydrocodelnone and Dlhydrohydro:^y- 
codeinone These narcotics are present In 
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many combinations and are frequently mis- 
used because the names suggest a stmtlari^ 
to codeine Both are more potent and more 
addictive than codeine 

G Codeine Codeine is pharmacologically 
similar to morphine but is less potent CNS de- 
pression occurs in ordinary dosages Codeine 
diminishes the cough reflex and decreases 
bowel motility (constipating) It Is preferred 
to morphine tor relief of moderate degrees of 
pain because it Is much less habit forming 
and causes fewer untoward reactions (urticaria 
nausea and vomiting pruritus dermatitis 
anaphylactoid reactions) 

1 Codeine phosphate 8 65 mg {^8-1 
gr ) orally or subcut ei-ery 3-4 hours p r n 
If 65 mg (1 gr ) is ineffective use stronger 
narcotics since larger doaes of codeine are 
attended by increasing side reactions without 
increasing analgesia 

2 Codeine Ln dosages ranging from 6-65 
mg (Vfl-I gr ) is often used In combination 
with acetylsalieyllc acid or ASA compound 
The dosag" Is one tablet orally 3 4 times dally 
as necessary In such mixtures cod»ne Is the 
active ingredlen* the aspirin is added for con- 
venience tn prescribing 
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AUergic disorders may be manifested by 
generalized systemic reactions or by localized 
reactions in any organ system of the body The 
reactions may be acute, subacute, or chrome 
and may be caused by an endless variety of 
offending agents (antigens) Many of the ob- 
scure or so-called idiopathic disorders are 
considered to have a possible allet^lc origin 

Allergic Reactions In NonaUergle {•'Normal ') 
Individuals 

Development of sensitization through con- 
tact with the antigen Is more or less apparent 
These reactions occur In a large percentage of 
"normal individuals without e>ident heredi- 
tary predisposition The diagnosis may be 
readily confirmed by appropriate skin testing 
or therapeutic trial (caution) 

1 Serum slcknesa 

2 Drug anaphylaxis 

3 Dermatitis venenata 

4 Tuberculous sensitization 


Atopic Disorders 

These “natural or spontaneous ' allergies 
occur lo about 10®s of the population, often 
with a family history of the same or a similar 
disorder Antigenic etiology is much more ob- 
scure than in the case of the “normal” aller- 
gies Determination of the allergens Is much 
more difficult since complete reliance cannot 
be placed upon clinical history, skin tests, or 
elimination diets Bosinophilla is character- 
istic but not pathognomic of atopic disorders 

1 Hay fever (allergic rhinitis) 

2 Eczema 

3 Urticaria 

4 Angioneurotic edema 

5 Allergic purpura 

6 Allergic migraine 

7 AUergic asthma 

8 Anaphylactic reactions 

Anaphylactic Reactions (Anaphylactic Shock) 

Anaphylactic reactions are the immediate 
shock-likc and frequently fatal reactions which 
oc-nir wdlhin minutes after administration of 
foreign sera or drugs Although there is oc* 
caslonally no history of previous exposure to 
the foreign substance these acute reactions 
undoubtedly represent induced hvpersenbltivlt) 
Anaphylactic reactions may occur following 
the Injection of sera penicillin and other anti* 
bloUcs and practlcallv all repeatedly admin- 
istered parenteral therapeutic agents Note 
For this reason, sensitizing drugs should not 
be adirl listened Indiscriminately by oral, 
topical, or parenteral routes Emergency 
drugs should be available whenever injections 
are gUen 

Symptoms of anaphylaxis include appre- 
hension paresthesias generalized urticaria 
or edema choking sensation cyanosis 
wheezing, cough. Incontinence '^hock fever, 
dilatation of pupils loss consciousness, and 
convulsions, death may o^c ir within 5-10 min- 
utes 

A Emergency Treatment 

1 Epinephrine solution, 1 ml of 1 1000 
solution (I mg )1 M stat , repeated in 5-10 
minutes and later p r n If the patient does 
not respond immediately, give 0 1-0 4 ml of 
1 1000 solution diluted In 10 ml saline slowly 
I V 

2 Place in shock position Keep warm 

3 Maintain adequate airway 

4 Diphenhydramine hydrochloride (Bena- 

diyl^), aqueous, 5~20mg I V , after epi- 
nephrine If necessary 

5 Hydrocortisone sodium succinate (Solu- 
Corlef*), 100-250 mg . or prednisolone heml- 
succinate (Metacortelone®), 50-100 mg in 
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water or saline I V over a period of 30 sec- 
onds, after epinephrine or diphenhydramine 
for prolonged reactions 

6 Positive pressure ojcygen therapy (see 
Chapter 7) 

7 Aminophylline injection, 250-500 mg 
In 10-20 ml of saline slowly I V . may be of 
value 

B Prevention 

1 Precautions - Be aware of the danger 
Do not use potentially dangerous drugs unless 
there is a definite need Avoid giving drugs to 
patients with a history of hay fever, asthma, 
or other allergic disorders unless necessary 
Whenever possible, determine by inquiry 
whether the patient has been given other injec- 
tions of the drug he-.is about to receive If he 
reports any allergic reaction on prior admin- 
istration, do not give the Injection 

2 Prior administration of antihistamlnic 
drugs (for selected patients) - Reduction of 
frequency and severity of anaphylactic reac- 
tions by means of the antihistamlnic drugs has 
been reported The antihistamines, however, 
do not guarantee safety against anaphylaxis in 
certain hypersensitive Individuals 

3 Cautious administration of corticotropin 
1-2 hours before drug injection has been sug- 
gested, but clinical experience is limited and 
at best difficult to evaluate. 

4. Desensitization - See Chapter 20 

Serum Sickness, 

Serum sickness Is a systemic allergic re- 
action which occurs within 1-2 weeks after In- 
jection of any foreign serum (e. g. , tetanus or 
diphtheria antitoxin). It Is characterized by 
roalalsej fever^ urticaria^ patclvv orgener- 
allzed rash, lymphadenopathy, musculoskeletal 
aches and pains, nausea and vomiting, and ab- 
dominal pain. It is usually mild and lasts 
about 2-3 days. Serious neurologic complica- 
tions occur very rarely. In previously sensi- 
tized individuals the reaction may be severe 
or even fatal, and the onset may occur Imme- 
diately after the injection or after a latent 
period of several hours to a few days, 

A. Prevention* 

1. Recognition of individual hypersensi- 
tivity is based upon a history of allergic di- 
athesis or previous drug or serum reactions 
and warrants special preliminary testing for 
sensitivity and careful precautions in admin- 
istering immunizing sera. 

2. Testing for serum sensitivity - See 
p. 666. 

3. Desensitization - If there is any evi- 
dence of sensitivity by either the conjunctival 


or Intradermal sensitivity testing technics. R 
is imperative that the patient be desensitized 
with graded doses of the serum to be em- 
ployed (see p. 666). 

B. Treatment. 

1. Mild reactions - Antihistamines (e.g., 
trlpelennamme (Pyrlbenzamlne®) or diphen- 
hydramine (Benadryl®)), 25-50 mg. every i 
hours p r.n , or salicylates p.r.n, 

2. Moderate or prolonged reactions - 
Antihistamines, epinephrine, ephedrine, or 
the corticosteroids may be required. 

3. Severe reactions - See Anaphylactiq 
Reactions, p 8, 

Drugs Used In Allergic Disorders. 

Many manifestations of allergic reactions 
are due to the liberation of histamine from 
storage sites in the body The treatment of 
allergies may thus consist of administering 
drugs which (1) prevent the effects of hista^ 
mine (antihistamlnic drugs), (2) reverse the 
effects of histamine (epinephrine, ephedrine, 
and related sympathomimetic drugs) or (3) 
suppress the allergic inflammatory reaction 
(steroids) 

A The Antihistamines The antihistanun- 
Ic drugs do not prevent the release of histamine 
caused by the antigen-antibody reaction but they 
do, to a limited extent, prevent the histamine 
from acting on blood vessels, bronchioles, and 
other end organs 

The antihistamines are most effective In 
urticaria, angioneurotic edema, hay fever, 
and serum sickness They are less predict- 
ably useful in vasomotor rhinitis and contact 
dermatitis^ and are least apt to be effective In 
atopic dermatitis 

The most common side effect is sedation 
of the type produced by the tranquilizers, this 
effect may be useful, but Is often regarded %s 
unpleasant by the patient Other side effects 
are feelings of weakness, various gastrointes- 
tinal complaints, and atroplne-like effects such 
as dty mouth or blurred vision Larger doses 
cause excitement, 1 e . insomnia and tremtj- 
lousness progressing to confusion and convul- 
sions 

The antihistamines should not be used top- 
ically since they are common sensitizers and 
are not locally effective 

In a given patient the choice of preparation 
depends upon trial and error and a decision 
about whether sedation Is desired or not 

Some commonly used antihlstaminic drugs 
and their usual dosages are as follows 



10 Allergic Disorders 


1 Sedation Infrequent - 
•Chlorpheniramine (Chlor-Trimetori®, 

Teldriri®), 4 mg q i d 
•Brompheniramine parabromdylamlne 
(Dlmctane®) 4 mg q i d 
• Dexchlorphenlramlne (Polaramlnc®) 

2 mg q I d 

Dexbrompheniramlne (Disomer®), 

2 mg q I d 

Carbinoxamlne (Clistin®), 4 mg q t d 

2 Sedation often prominent - 
^Diphenhydramine (Benadryl®) 50 mg 

q I d 

Bromodlphenhydramlne (Ambodryl®) 

25 mg q I d 

•Trlpelennamlne (Pyrihenaamlne®) 25 
mg q 1 d 

JJyjHamlne.tNeerAnteiyan® cntdalned 
in many combinations and brands) 

SO mg q 1 d 

•Promethazine (Phenergan®), 12 5 25 
mg bid Give bid only About 
twice as expensive as others 

Doxylamlne (Deeapryn®) 25 mg bid 

Methapyrllene (Semlkon®, Hlstadyl® 
Thenylene*) 50-100mg q I d 
(Used In proprietary "sleeping 
tablets ] 

Clemlzel (Allercur®, Reaetrol*) 40 
mg q 1 d 

Dlphenytpyrallne (Dlafen®, Hlsprll®), 

2 mg q i d (A diphenhydramine 
congener ) 

Methdllazine (Tacaryt®), 8 mg bid 
(A phenothuzlne ) 

PyrathUzlne (Pyrrolazote*), 25 mg 
q 1 d (A phenothiazlne ) 

Thonzylamlne (Anahlst®, Neohetra- 
mlne®) 50-100 mg q i d 


Cyproheptadine (Periactln®), 4 mg 
q i d 

3 Other long-acting antihistamines - 

Chlorcycllzine (Di-Paralene®, Perazll®) 
SO mg bid 

Trlprolidlne (Actidil®), 2-5 mg b I d 
Pyrrobutamlne (Pyronll®) IS mg bid 

B Sympathomimetic Drugs The sympa- 
thomimetic drugs have actions opposite to those 
of histamine The antihistamines may prevent 
further histamine effects the sympatbomlmetles 
can counteract changes that have already oc- 
curred Therefore, in emergency situations 
epinephrine is the drug of choice (see Anaphy- 
laxis above) In chronic situations ephedrloe 
is useful either by Itself or to supplement the 
effects of the BDtihistasoines {Tar dosages 
and other information about ephedrlne and 
epinephrine see Bronchial Asthma ) 

C Anti-inflammatory Steroids In some 
acute allergic reactions (e g poison ivy 
dermatitis, drug and serum reactions, and In 
chronic allergies In which the seventy justi- 
fies the use of an agent with diverse and pro- 
found effects, corticosteroids are very effec- 
tive (For dosages and other ioformstlon 
about these drugs, see Bronchul Asthma and 
the discussions In Chapters 4 and 17.) 


Friedlander, S > tiA S Friedlander Paren- 
teral steroids in the management of acute 
allergic atates Am Practitioner 12 175- 
80, 1861 

Kem R A Anaphylactic drug reactions 
JAMA 176 18-22. 1962 
Williams, D A The prevention and manage- 
ment of anaphylactic reactions Practitioner 
184 433-9. 1960 


■Parenteral preparation avaiiabtc 
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Fluid & Electrolyte Disorders 

Frank A Gofch & Isidore S Edelman 


Normally, the body fliuds have a specific 
chemical composition and are distributed In 
discrete anatomic compartments of relatively 
fixed volumes Disease produces associated 
or Independent abnormalities in concentration, 
distribution, and amounts of the body fluids 
Correct diagnosis and treatment of fluid and 
electrolyte disorders depends upon an under- 
standing of the chemical laws and physiologic 
processes which control these 3 features of 
the body fluids. 


BASIC CONSIDERATIONS * 


ELECTROLYTE CHEMISTRY 


An electrolyte Is any compound capable of 
conducting an electric current It is composed 
of positively and negatively charged atoms or 
molecules called ions, which are held together 
by means of electron transfer (ionic bonding) 
An atom or molecule which donates electrons 
becomes a positively charged particle (cation), 
the atom cr molecule which accepts these elec- 
trons becomes a negatively charged particle 
(anion). For each electron transferred, one 
positive charge is left on the cation and one 
negative charge U produced on the anion. In 
any electrolyte or electrolyte solution the total 
of the cation charges must equal the total of the 
anion charges. This is the law of electroneu- 
trality of solutions 

The number of electrons an atom or mole- 
cule donates or accepts is called its valence. 
Valence determines the number of cations and 
anions which will be combined in each molecule 
of the electrolyte 

When electrolytes are put into solution, 
the cations and anions separate (dissociate) 
and form discrete, charged particles. In solu- 
tions of strong electrolytes rtrtually all the 
cations and anions will separate, in solutions 

•The discussion of clinical problems begins on 
p. 26 


of weak electrolytes only some of the Ions dis- 
sociate In body fluids the strong electrolyte 
ions are Na'^ K"*", Cl" HCOj" and SO/ The 
weak electrolytes are the acids HjCOj . H Pro- 
tein, H Hemoglobm, HjPO/, and the orgamc 
acids 

A mol (gram-molecule) Is the molecular 
weight of a substance expressed in grams An 
equivalent Is the molecular weight in grams of 
a substance divided by Its valence, I e , 


One Eq 


mol wt 
valence 


For subataoces with a valence of 1, therefore, 
one mol is equal to one equivalent, and for sub- 
stances with a valence of 2, the equivalent 
weight will be one-half the molecular weight, 
e g , 1 Eq Na"*" or Cl* ■ mol wt Na"*" or Cl" 
— 1, 1 Eq. SO/ - mol wt SO/— 2 Equiva- 
lents denote comblmng power, i e . the ability 
of anions and cations to join with each other 
Since in ai^ solution the number of positive 
charges must equal the number of negative 
charges (law of electroneutrality), 1 mol of 
Na'*’ wUl combine with 1 mol of Cl", but 2 mols 
of Na* will combine with 1 mol of SO/ Be- 
cause ions are present in the body in minute 
quantities, they are measured in milUeqiuva 
lents (m£q , VlOOO Eq ) and millimols (mM , 
1/1000 mol) 

The following relationships are useful for 
the conversion of the quantities discussed 
above* 

To convert grams into mM • 

mM - G»^^* ^ = mg 

mol, wt mol wt 

To convert grams into mEq 

— Gm X 1000 X valence 

■ SSTK “ 

mg /lOO ml X IPX valence 
mol.wt. 

To convert mg /lOO ml Into mM./L • 

/L = nig./lOO ^. X 10 
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Distribution of Water Electrolytes In Average Adult Male 


TRANS- 

INTRACELLULAR CELLULAR EXTRACELLULAR 



WATER CONTENT (% BODY WEIGHT) 


Concentrations of Cations A Anions Present In 
Plasma, ISW. K ICW 



Plasma 

mEq /L. 

ISW. mEq /L * 

ICW, mEq /L 


Average 

Range 

Average 

Average 

^a■^ 

140 

13S-I45 

144 

10 

K* 

4 

3 5-4 S 


150 

Ca-*^ 

5 

4 8-5 65 




2 

1 8-2 3 

2 

38 

Total-^ 

151 


* 

193 

Cl- 

103 

97-103 

117 


Hcor 

27 

26-30 

30 

10 

Hroteln’ 

15 

u-ia 


fia 

IIPO* 

2 

1 2-2 3 

2 3 

100 

Undetermined 

anions" 

2 


TT 

2 3 

20 

Total* 

l9l 


• 

198 

♦Concentrations 

erivcd bv conierting plasma concentrations to mCq /L, 

of scrum water and applying Donnan factors of 0 93 for cations and 1 05 
for onions 
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To convert mM /L into mEq /L. 
_ mM X valence 


mg /100 ml X IPX valence 
tnol wt 


OSMOSIS & OSMOTIC PROPERTIES 
OF SOLUTIONS 


Almost all cell membranes in the body are 
similar to semlpermeable membranes insofar 
as they permit a free flow of water but restrict 
the flow of various solutes The selective flow 
of water across a membrane which is poorly 
permeable to solute molecules has been termed 
osmosis The most widely accepted expiana 
tion of this process is that the membrane con 
tains pores of the proper size to allow free 
movement of water molecules through the 
membrane while solute molecules are too large 
to pass through the pores Consequently 
there Is continuous movement or flux of water 
molecules back and forth across the membrane 
due to the kinetic energy of these molecules 
If a aemipermeable membrane separates 
one portion of pure water from another portion 
of pure water there will be no net transfer of 
water across the membrane since the same 
number of water molecules will strike the 
membrane on each side (since the kinetic ener 
gy of the water on both sides of the membrane 
is equal) If one or more solutes to which the 
membrane is impermeable are added on one 
side there will be net movement of water to 
that side because the presence of the solute 
raofecafes wuV permit fewer water moiecuies 
to have access to the pore openings on the 
solution side relativne to the pure water side of 
the membrane Since the net movement of 
water is determined by the number of solute 
molecules present it follows that a net flow of 
water will also take place if there is a different 
concentration of solute molecules on the 2 
sides of the membrane (an osmotic gradient) 

If no force is applied to prevent this flow 
water transfer will continue until solute con 
centration is equal on both sides of the mem 
brane the osmotic gradient Is dissipated and 
osmotic equilibrium restored 

Osmotic pressure is defined as the force 
per unit area applied to the side of the semi 
permeable membrane with the higher concen 
tration of solute molecules just sufficient to 
prevent net water movement to that side 
Since the osmotic pressure of a solution is 


directly proportional to the concentration of 
discrete molecular particles it contains it can 
be expressed in terms of the concentration of 
solute molecules present One convention for 
expressing the effective osmotic concentration 
isosmols/L or milliosmols/L (mOsm 
1/1000 osmol) The relation between mM ^d 
mOsm IS 35 follows mOsm mM X num 
ber of particles produced by dissociation of 1 
molecule 

Osmolanty is a term denoting mOsm /umt 
volume (mOsm /L H]0) osmolality denote^ 
mOsm /unit weight (mOsm /Kg HjO) Osruo 
larity of a body fluid may be determined ex 
penmentally by measuring freezing point 
pression or one of the other colligative prop 
erties (vapor pressure boiling point or 
osmotic pressure) 

The total osmolanty of a solution is equal 
to the sum of the individual concentrations of 
all freely dissolved (i e osmotically active) 
solutes present in the solution All solutes 
contribute equally to osmolanty simply as a 
function of the number of individual particles 
each one contributes The total osmolanty of 
extracellular water (ECl^) illustrates this 
relationship 

Total ECW osmolanty 1 85 Nag + 0 35 
NPN + 0 06 glucose + 10 where NaJ refers 
to the serum sodium concentration in mEq /l 
(B ecause of secondary factors the osmotic 
coefficient for sodium salts 1$ 1 85 rather than 
2 ) NPN refers to mg / 100 ml and the mtii 
tipUcatlon factor 0 36 converts the coneentra 
tion unit to mOsm of urea/ L of serum water 
Glucose refers to mg /lOO ml concentration 
and the multiplication factor 0 06 converts the 
concentration unit to mOsm of glucose/L of 
serum water The remamlng osmotically 
active solutes consisting of K"*" Ca^ and 
itfg ^salfs and organic acid^ yiefcf appnJX't 
mately 10 mOsm of solute/L If normal vai 
ues for NaJ NPN and glucose are inserted 
into the equation the following normal nume*r 
ical contributions to ECW osmolanty are 
found 

Total ECW osmolanty = 285 mOsm /L 
260 + 15 + 5 + 10 It is readily apparent 
that sodium salts constitute the bulk of ECW 
osmolality Furthermore since HjO is dis 
tnbuted in the body purely by osmosis osmotic 
equilUinum exists in all parts of body water 
and the osmolarily of normal body water in Ml 
compartments is identical 1 e approximately 
285 mOsm /L 

In climcal parlance the term isotonic ap 
plies to solutions which have the same osmo 
larity as the normal body water similarly 
hypertonic applies to solutions of higher osmo 
larity than body water and hypotonic applies to 
solutions of lower osmolarity than body water 
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WATER & ELECTROLYTE 
PHYSIOLOGY 


DISTRIBUTION OP WATER 
& ELECTROLYTES IN THE BODY 


The total body water (TBW) consists of 
extracellular and Intracellular water (ECW 
and ICW) The ECW. In turn is composed of 
plasma. Interstitial water (ISW) gastrointes- 
tinal water and bone and connective tissue 
water For the purposes of this discussion, 
however, the ECW is considered to mean ef- 
fecth e extracellular fluid volume and as such 
consists only of the ISW and plasma Trans- 
cellular water is a small fraction of TBW 
which has been processed by cells It includes 
primarily CSF and gastrointestinal water The 
distribution of water and electrolytes among 
the various anatomic compartments is shown 
on p 12 

TBW 13 expressed as percentage of body 
weight in Kg It varies «ith sex and body fat 
content Lean tissue contains the bulk of TBW. 
so that lean muscular males have the highest 
percentage values and obese females the low- 
est The TBW in males varies between 5S 60% 
of body weight in females, 47*S2'< body weight 

The plasma volume is fairly uniform at 
4 5% body weight It ts maintained by the bal 
anee between 2 forces the plasma oncotic pres- 
sure exerted by the nondiffuslble plascna pro- 
teins and the net hydrostatic pressure at the 
capillary wall The osmolarity contributed by 
plasma protein Is small (1 mOsm /L }, but It 
is important because it establishes an osmotic 
pressure differential between plasma and inter 
stitial fluid All electrolytes in the effective 
extracellular fluid (ISW and plasma) except the 
plasma proteins arc freely diffusible through- 
out the ECW compartment 

The ICW differs markedly In chemical 
composition from the ECW This difference 
is probably maintained by 3 factors {1} 
energy -consuming biologic pumps in all cell 
membranes, which keep the K*" In the ICW and 
the Na"*^ in the ECW, and (2) the differences In 
permeability of cell membranes to different 
aniens 

The electrolyte composition of the gastro- 
In'estinal fluids wrles markedly, but they are 
nevertheless all leo-osmotic with respect to 
plasma Normally, nearly all of the gastro- 
intestinal fluids are reabsorbed, however, in 
disease states large quantities may be lost 
The volume of gastrointestinal fluids produced 
daily and their composition at ^-arious levels of 
the gastrointestinal tract arc gi%en on p 41. 


OSMOTIC INTERRELATIONS BETIVEEN 
- BODY SODIUM. POTASSIUM 8i WATER 


Since cell membranes are freely perme- 
able to water, the body water is distributed in 
the various anatomic compartments in osmotic 
equilibrium 

Although body water is organized in a com- 
plex set of compartments, for the purposes of 
simplification it can be divided into extracellu- 
lar water (ECW) and intracellular water (ICW) 
The rationale of this simplification is to be 
found in the fact that sodium salts constitute 
the bulk of osmotically active solute in ECW 
whereas potassium salts constitute the bulk of 
osmotically active solute in ICW Further- 
more almost all other solutes present In body 
water can be considered to be either freely 
diffusible between ICW and ECW (such as urea) 
or osmotically inactive (such as ICW magne- 
sium which 13 largely bound to protein) and 
consequently do not exert an effective osmotic 
pressure in either compartment, i e , they do 
not produce an osmotic gradient because their 
osmolar concentration is equal in both com- 
partments 

Since sodium and potassium salts are the 
major osmotically active solutes and are con- 
fined to the ECW and ICW respectively, their 
distribution will be decisive in determining the 
distribution of body water owing to the paesise 
movement of water across cell membranes by 
osmosis, and the osmolar concentration of 
sodium in ECW will be approximately equal to 
the osmolar concentration of potassium In ICW, 

Several very important relationships be- 
tween the Nag and body content of Na'*‘, K'^, and 
water can be derived from the osmotic rela- 
tionships described on p. 15 

Equation (h) has Important physiologic and 
clinical implications It states that the con- 
centration of serum sodium is determined by 
the concentration of total osmotically active 
cation In the total body water and that abnor- 
malities of NaJ can be beat understood from 
changes in the body content of sodium, potas- 
sium. and water which may be induced by a 
disease process The following possible ex- 
ceptions to this general relationship should be 
noted (1) Acute and marked hyperglycemia 
represents the addition of osmotically active 
solute to the ECW which may cause a transient 
osmotic transfer of water into the ECW and 
may lower the NaJ without a change In body 
content of sodium potassium, and water (2) 
Hyperlipemia will cause a spuriously low 
measurement of the NaJ because the lipids 
occupy appreciable volume in the plasma sam- 
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Interrelationships Between NSg, BodyNa^, Body IC*", Body Water, ECW, &ICW Volumes 

Cation concentrations refer to osmolar concentrations, the chemical concentration of 
the Nag is essentially equal to the osmolar concentration 


(a) Na| 

(b) Na+ 

(c) Na+ 

(d) Na+ 


INa■*^ ECW, i e , NaJ = concentration Na"*" in ECW 
lew, 1 e . Nag = concentration K"*" in ICW 


Total Na^ dissolved in ECW (NaJ^.) 
Volume ECW 


gc from equation (a) 
ECW 


Total K"*" dissolved in ICW (K'Jg) 
Volume ICW 


from equation (b) 


(c) ECW 


equation (c) solved for ECW 


W NaJ 


restatement of equation {d) in which ICW is defined 
as ITBW-ECW) 


(8) NaJ 


TBW-NajI 


restatement of equation {f} in which ECW is defined 
from equation (e) 


(h) NaJ 


Ktc 


: algebraic simplification of equation (g) 


restatement of equation (e) in which Na^ is defined a 


Ktc 


(NaJc + K^c) ^ defined as total 


TBW 

osmoticaily active body cation (C^ 


(j) ECW = (TBW) 


algebraic simplification of equation (1) 


Kt< 


(k) ICW * 5 equation (d) solved for ICW 


(1) lew = C'*' • by substitution from equation (b) 

TBW 





DISTAL DISTAL PERITUBULAR 

TUBULE URINE TUBULE CELL CAPILLARY 


Na^ 


cl- 



>Nacl 


Accounts for 2500' 
3000 mEq distal 
tubule Na'*' reab- 
sorptlon per day. 



Interrelationships Between H+-Na* Exchange, K+-Na+ Exchange, t NaCl Absorption In Over-all 
Distal Tubular Reabsorption of Na'*’ In the Normal State. The magnitude of Na+ rcabsorptlon by 
each of the 3 mechanisms Indicated In the diagram la only a rough approximation based on an 
average normal glomerular filtration rate, assuming that B0®'« of the filtered load of Na+ la re- 
absorbed with no change in the ratio of Cl* to HCO]' In the proximal tubule and assuming an 
80-150 mEq. dietary load of requiring renal excretion. The tubule cell source of H'*’ + HC<^ 
Is the hydration of COj gas which Is present In the cell In abundance In association with car- 
bonic anhydrasc, which catalyzes the COj hydration reaction. 
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pie pipetted for analysis The concentration of 
Na| in serum water, however, is normal in 
hyperlipemic states if there is no abnormality 
of body sodium, potassium, and water (3) 
Theoretically, there might be a change in the 
osmotic activity of sodium or potassium in 
disease that would alter the general relation- 
ship of NaJ to body content of sodium, potas- 
sium, and water. The evidence in the litera- 
ture is conflicting on this point Some studies 
have indicated that this does not occur, that 
nearly all of the intracellular potassium is 
osmoUcally active and is never inactivated 
Other studies have suggested that in certain 
disorders sizable quantities of intracellular 
potassium may be inactivated (possibly by being 
bound to intracellular protein and hence re- 
moved from free solution) and may result in 
hyponatremia without a change in body content 
of sodium, potassium, or water 

Equation (j) states the important conclu- 
sion that the volume of ECW is directly related 
to the body sodium content and is influenced 
also by the ratio of body sodium to oamotically 
active cation and the TBW. 

Equation (m) states the important conclu- 
sion that the volume of ICW is directly related 
to the body potassium content and the ratio of 
body sodium to osmotically active cation and 
the TBW. 

The above interrelationships between Na^ 
ECW volume, ICW volume, and body content of 
sodium, potassium, and water are simple con- 
sequences of osmotic equilibrium throughout 
body water, and the anatomic confinement of 
sodium to ECW and potassium to ICW by 
energy-consuming cation pumps in cell mem- 
branes It is important to bear in mind the 
role of these osmotic relationships in the 
physiologic regulation of body sodium, potas- 
sium, and water. 


PHYSIOLOGIC REGULATION OF 
WATER & SODIUM 


The normal physiologic regulation of water 
and sodium metabolism is primarily directed 
toward the preservation of 3 separate but re- 
lated parameters of body water (1) Osmolarity 
of TB\t, (2) ECW volume, and (3) ICW volume. 

Regulation of Osmolarity of TBW. 

As has been indicated earlier, the osmo- 
larity of body water is closely correlated with 
the Nag. which in turn is determined by the 
ratio of body cation to body water content 
The following mechanisms are Involved in the 


response to hyperosmolanty and hypoosmo- 

lanty. 

Hyperosmolanty or hypernatremia induced 
by loss of water results in an increased con- 
centration of body cation. An integrated neuro- 
endocrine-renal response occurs which con- 
sists of activation of the sense of thirst and 
secretion of antidiuretic hormone (ADH) from 
the posterior pituitary gland. The action of 
ADH on the kidney results In the excretion of a 
small volume of concentrated urine, i.e , 
water conservation. 

Hypoosmolarity or hyponatremia induced 
by water loading decreases the concentration of 
body cation in body water The integrated 
neuroendocrine renal response consists of 
suppression of the sense of thirst and inhibition 
of ADH secretion The absence of ADH results 
in the excretion of a large volume of dilute 
urine, 1 e , water diuresis 

It IS important to note that the primary 
physiologic response to an abnormality of body 
water osmolarity (i e.. abnormality of Nag) is 
appropriate adjustment of water excretion in 
the urine, Na* excretion in the urine is not pri- 
marily adjusted to preserve a normal Nag 

Regulation of ECW Volume. 

As discussed on p IS. ECW volume is 
directly related to the body Na'*' content and in- 
fluenced also by the ratio of body Na'*' to C*" and 
the TBW in accordance with the following re- 
lationship 

(j) ECW « ^ (TBW) 

A decrease In ECW volume leads to an 
integrated neuroendocrine-renal response 
which consists of thirst, increased secretion 
of aldosterone, increased secretion of ADH, 
and variable decrease in glomerular filtration 
rate The integrated effect of this on the kid 
ney is oliguria with excretion of a concentrated 
urine, which has a very low concentration of 
sodium and a high concentration of potassium. 

This renal response occurs irrespective of 
any abnormabty m osmolarity or NSg which 
may appear during the pathogenesis of ECW 
contraction If isotonic loss of sodium and 
water occurs, there will be a normal NaJ. If 
relatively pure Na'*' depletion occurs, the ECW 
contraction will be associated with hyponatre- 
mia If large water losses occur, the ECW 
contraction will be associated with hypernatre- 
mia. In each of these Instances the renal re- 
sponse will be the same and osmolarity of body 
water may be sacrificed to the preservation of 
ECW volume. 

An increase in ECW volume also leads to 
an integrated neuroendocrine-renal response 
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which consists of decreased aldosterone and 
ADH secretion and a variable increase in 
glomerular filtration rate The effect of this 
response on the kidney is polyuria, sodium is 
present in the urine in isotonic proportion to 
water and the potassium in the urine tends to 
diminish. As shown in equation (J) sodium 
and water diuresis with potassium conservation 
will be most effective in decreasing ECW vol- 
ume As Is true in ECW contraction, the 
mechanisms which reduce an expanded ECW 
volume will take precedence over osmolarity 
control If these 2 abnormalities occur simul- 
taneously. Water loadmg in a patient who for 
any reason is unable to excrete the water load 
will eventuate in expansion of ECW and Na*^ 
diuresis even though water diuresis cannot 
accompany the Na* diuresis and hyponatremia 
may result. 

Regulation of ICW Volume. 

The volume of ICW is directly related to 
the body K'*' content and influenced also by the 
ratio of body K"*" to cation and by the TBW, as 
shown in equation (m) ^ 

lew • (TDW) 

An Indirect neuroendocrine* renal rsecha* 
aisra is Involved in the regulation of ICW vol- 
ume. In health the volume and oemolari^ of 
ICW are maintained by active cell metaboliem. 
which provides energy for the intracellular 
Bceumulation of potassium and other solutes, 
and by the renal adjustment of water, sodium, 
a.nd potassium excretion involved in the regu- 
lation of body water osmolarity and ECW vol- 
ume Primary dlsordera of ICW volume and 
osmolarity are usually the result of chronic 
illness and malnutrition in which Intracellular 
K'^ is lost. With acute water and electrolyte 
disturbances, the abnormality of ICW volume 
Is usually secondary to abnormality of ECW 
volume and osmolarity. For example, with 

depletion in excess of associated water de- 
pletion, contraction of both ECW and ICW occur 
and the renal response Is to conserve water and 
sodium and excrete potassium, which leads to 
a further decrease of ICW volume 

In summary It may be stated that osmo- 
larity (or Na^ regulation are achieved pri- 
marily through adjustment of water excretion 
In the urine. ECW volume regulation is achieved 
through an integrated adjustment of Na'*', K* 
and water excretion in the urine. ICW volume 
is autonomously determined by active cellular 
accumulation of potassium and renal excretion 
of potassium and water, when more than one of 
these parameters of body water are threatened 


simultaneously, the order of preservation is 
fl) ECW volume. (2) osmolarity of body water, 
and (3) ICW volume. The preservation of ECW 
volume before the other 2 is probably related 
to the need to preserve plasma volume and 
hence the circulating blood volume. 


PHYSIOLOGIC REGULATION 
OF POTASSIUM 


Potassium salts constitute the bulk solute 
of intracellular water. Normal regulation of 
potassium in the body is directed toward the 
accumulation and preservation of a large quan- 
tity and high concentration of intracellular 
potassium and toward the precise maintenance 
of a much smaller quantity and lower concen- 
tration of serum potassium, 

"nie total body content of potassium ranges 
from 40-50 m£q. /Kg. In men, with the higher 
concentrations found in young muscular men 
and the tower in older men with smaller muscle 
mass The total body content of potassium in 
women ranges from 30-38 mEq./Kg. with a 
smaller content found in older or obese women. 
The generally lower body potassium content in 
women when expressed on a per Kg. basis is 
due to the fact that women have a smaller mus- 
cle mass and larger fat mass than men. The 
potassium content per liter of body water is the 
same in both men and women. 

The very small amount of potassium in 
extracellular water in contrast to the large 
quantity in intracellular water can be Illus- 
trated by considering the quantities present In 
an average, muscular young 70 Kg. male The 
total body potassium would be about 3500 mEq. 
Assuming an ICW volume of 33% body weight 
and the chemical concentration of ICW K^ to be 
150 mEq /L.. the total K* In intracellular 
water would be approximately 3440 mEq. As- 
suming a total extracellular fluid volume of 
27% of body weight and a K* concentration of 
4mEq./L., the total K* in this compartment 
would be approximately 75 mEq while in the 
plasma compartment the total K'*' present 
would be only 12 mEq. It is apparent that only 
a small fraction of the total body K* is present 
in extracellular water. 

The normal content nnd distribution of 
potassium in body water Is achieved by the 
combination of appropriate adjustment of renal 
excretion of potassium and active transport 
mechanisms which accumulate potassium In the 
Intracellular water. 

The kidney can vary the amount of potas- 
sium excreted in the urine over a wide range 
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in response to changes in K"*" intake, A healthy 
person ingesting an average diet will excrete 
80-150 mEq of K"** in the urine. If K"*" Is com- 
pletely eliminated from the diet, renal excre- 
tion of K"*" continues initially with a loss of 30- 
40 mEq /day in the urine. Renal conservation 
gradually becomes more efficient, so that by 
the end of 2 weeks urinary loss falls to 3-4 
m£q /day. The kidney is also capable of ex 
creting very large amounts of potassium, in 
individuals ingesting certain vegetarian diets 
the renal excretion of ingested potassium may 
exceed 800 mEq /day 

This remarkable flexibility of renal K"*" ex- 
cretion in health can be seriously disturbed in 
a wide variety of fluid and electrolyte and acid- 
base disorders, so that renal excretion be- 
comes inappropriately decreased or increased 
The physiologic basis for inappropriate renal 
K"** excretion can be best understood from a 
consideration of the mechanism of K"*" excretion 
by the kidney 

Potassium is freely filtered across the 
glomerulus with the total filtered load approxi- 
mating 700 mEq /day However, most (U not 
all) of the filtered K*** is reabsorbed in the 
proximal tubules so that changes in the rate of 
nitration of not important in adjusting the 
amount excreted in the urine. 

AU (or nearly all) of the K* found in the 
urine derives from the distal tubule cells, 
where is actively secreted into the tubular 
urine. Potassium secretion appears to be 
coupled with Na*^ reabsorption as an ion ex- 
change process so that for each K'*' ion secreted 
a Na"*" ion Is reabsorbed While K'^-Na'*' ex- 
change accounts for the excreted in the 
urine, the amount of Na.* reabsorbed by this 
mechanism in ordinary circumstances consti- 
tutes a small fraction of the total amcfunt of 
Na^ reabsorbed in the distal tubule There are 
2 other mechanisms for Na'*' reabsorptlon in 
this region of the nephron which ordinarily 
account for the bulk of reabsorptlon’ (1) 
Reabsorptlon of NaCl and (2) reabsorption of 
Na"*" in exchange for secreted H"*" Thus there 
are three mechanisms for Na'*’ reabsorptlon In 
the distal tubule of which exchange is 

one These are illustrated on p 16 

The potassium secretory mechanism oper- 
ates as a part of the overall process of Na'*' 
reabsorptlon in the distal tubule. At least 4 
Important determinants of the magnitude of K"*" 
secretion can be identified 

(1) Adrenal steroids The mineralocorti- 
colds greatly enhance the mechanisms for Na* 
reabsorption in the distal tubule and cause Na* 
retention, enhanced H* secretion, and en- 
hanced K* secretion 

(2) Relative availability of H* and K* 
Hydrogen and potassium ions in the distal tu- 


bule cell appear to compete with each other for 
exchange with sodium ions in distal tubular 
urme When H* Is in abundance, there will be 
increased H*-Na* exchange and decreased 
K*-Na* exchange In metabolic acidosis with 
an absolute increase in extracellular [R'^l, 
accelerated H*-Na* exchange enhances renal 
excretion of acid but may decrease renal abil- 
ity to secrete K*** In alkalotic disorders, al- 
though extracellular [H*] is reduced below 
normal, concomitant K* depletion may make 
K*even less available in the distal tubule cell 
so that H*-Na* exchange is favored over K** 
Na* exchange Enhanced H* secretion into Uie 
urme can greatly worsen such alkalotic dis- 
orders Primary loss of K* will lead to an in- 
crease in H*-Na* exchange and systemic 
alkalosis 

When K* is available in abundance. K* 
secretion Is favored over H* secretion Ad- 
ministration of large amounts of K* can reduce 
H*-Na* exchange and lead to systemic acidosis. 
In alkalotic disorders associated with the logs 
of HCl, H"*" secretion Is inhibited while K* se- 
cretion Is accelerated This results in an 
appropriately alkalme urine but loss of large 
quantities of K*. 

(3) Concentration of Cl' in the distal tubu- 
lar urine There is recent evidence indicating 
that (Cl~) in distal tubular urine may strongly 
affect both H*-Na* and K*-Na* exchange It 
appears that both exchange mechanisms are 
accelerated when there is a decrease in iCl'] 
in distal tubular urme In metabolic alkaloais 
with hypochloremia the correction of the hypo- 
chloremia itself is an Important therapeutic 
maneuver which will decrease the rate of H* 
and K'^ secretion in the distal tubule 

(4) Availability of Na* Since K* secretion 
is dependent upon distal tubular Na* reabsorp- 
ti'on, ft' fs apparent that K* secretfon wfH be 
influenced by the total amount of Na* presented 
to the distal tubule When Na* reabsorptlon is 
nearly complete in the proximal tubule such 
as might occur with a marked fall in filtration 
rate, K* secretion will be impaired because 
inadequate Na* reaches the distal tubular ex- 
change Bite When abundant Na* reaches the 
distal tubule, the magnitude of secretion is 
determmed by the other factors described 
above 

The normal distribution of K* in body 
water is achieved by cellular transport mech- 
anlsms As was discussed above, normally 
the concentration of K* in ICW is approximately 
ISO mEq /L while the K* concentration In 
ECW averages 4 mEq /L In view of this high 
ICW K* concentration and the large volume of 
ICW, disturbances in the cell membrane traris 



20 Acid-base Metabolism 


port process for K'*' can lead to marked changes 
in ECW concentration due to faulty distri- 
bution. 

Metabolic Acidosis. 

Metabolic acidosis causes movement of K* 
into ECW which characteristically results in 
hyperkalemia. Potassium depletion in meta- 
bolic acidosis is frequently associated with 
normal or elevated kJ because of this abnor- 
mality in distribution. Impaired renal secre- 
tion of K'*' in acidosis tends to sustain the 
h>-perkalemia 

Metabolic Alkalosis. 

Metabolic alkalosis is associated with a 
tendency to retain K* in ICW and a loss of K* 

In the urine which results in hypokalemia and a 
concomitant abnormality in distribution. In 
some cases hypokalemia may be present with 
minimal K'*' depletion In metabolic alkalosis. 

Respiratory Acidosis. 

Respiratory acidosis produces changes 
similar to those in metabolic acidosis except 
that the abnormality in distribution of K'*' and 
the degree of hyperkalemia are often less 
marked. 

Respiratory Alkalosis. 

Respiratory alkalosis produces changes 
similar to those in metabolic alkalosis except 
that here again the abnormality in distribution 
of and the degree of hypokalemia are often 
less marked 

Chronic Illness & Malnutrition. 

These states are thought to frequently re- 
sult in defective cell membrane transport of 
K*" so that is lost from the ICW In large 
amounts The is often normal or only 
mildly elevated because of adequate renal se- 
cretion of the K'*’ which Is “leaked” into the 
ECW A major manifestation of these disor- 
ders of K'^ distribution Is hyponatremia due to 
the loss of osmotically active potassium salts 
(see discussion on p 27], 
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The normal body fluids arc maintained in 
a slightly alkaline state by rigid control of 
hydrogen Ion concentration, or{H*]. The con- 
trol of Is achieved through the action of 
the buffers present in body fluids and respira- 
tory and renal operations on the buffers 


Hydrogen Ion Concentration, or 

An acid is an electrolyte which dissociates 
in solution to yield If*' and amon A base is an 
electrolyte which dissociates to yield cation 
and OH*. A salt is the product of a chemical 
reaction between an acid and a base in which 
H'*’ and OH* form HjO, leaving the cation and 
anton In solution Weak acids and weak bases 
are only partially dissociated in solution, strong 
acids and strong bases are entirely dissociated. 

In a neutral solution the H*" concentration 
and the OH" concentration ((OH”]) are 
equal, in an acid solution [H^J > [0H"J. and in 
an alkaline solution (OH") > (H^J The (H^J of 
body fluids Is extremely small, on the order of 
lO"’ M /L For ease of calculation it is ex- 
pressed as pH, which is the negative logarithm 
of the IH*I 

The pH of the body fluids Is defined as the 
concentration ratio of salt to weak acid 


pH = pK + log 


salt 

acid' 


where pK is the negative logarithm of the dis- 
sociation constant of the weak acid This is 
known as the Henderson-Hasaelbalch equation 
For HjCO,, pK is 6 1. 

In health the plasma pH Is 7. 40i0 05, 

This narrow range is maintained by a combina- 
tion of body fluid buffers under the influence of 
respiratory and renal mechanisms. 


Body Fluid Buffers. 

A buffer Is any substance in solution which 
resists a change in pH of the aolution when a 
strong acid or strong base is added All solu- 
tions of weak acids or bases and their salts 
have this tendency to maintain a constant pH. 

The buffer pairs of the body fluids are all 
weak acids and their highly dissociated salts. 

The important buffer systems are NallCOj HjCOj, 
Na-Protein H* Protein, hemoglobin H-Hemo- 
globln. amJNa2HP04 NaHjPO^. Strong acids 
arc buffered by the highly dissociated salts, and 
strong bases are buffered by the weak acids 
Total buffer capacity ts the sum of the buffer 
salts capable of accepting ff*" or the buffer acids 
capable of contributing H*'. 

These buffer reactions can be illustrated by 
considering the KallCOj HjCOj buffer pair, 
which is the most important ECW buffer system 
If a strong acid is added to the system, the fol- 
lowing equilibrium results* 

Na* + HCO," + H'*' + Cl'- - 

+ Cr + + HCOs' 

HjCO, CO, *■ H,0 
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If a strong base is added to the system, 
the result is as follows 

HjCOs 

Na'*' + Oil’ + H + HCO3 

Na"*" + HCO3" + H3O 

In this case the strong base (NaOH) is 
buffered by the weakly dissociated acid, 
with the formation of the highly dissociated 
salt, NaHC03, and water 

With the addition of a strong acid, the 
ratio NaHCOj'HjCO, decreases In- 

creases), whereas with the addition of NaOH, 
the ratio increases ((NaHCOj) increases) 
Therefore, there wdll be some change in pH, 
but this change la much leas than if the buffer 
had not been present 


20 1, the pH of the body fluids will be main* 
talned at 7.4 regardless of the total plasms 
(CO3I An absolute increase in the ratio 
UNaHCOj) increased or iHjCOsl decreased) re- 
sults in alkalosis (pH > 7 45). conversely, an 
absolute decrease In the ratio results in acido- 
sis (pH < 7 35). 

Respiratory Control of Acid-Base Balance, 

The concentration, of COz gas (and HjCOs) 
is directly controlled by the depth and rate of 
ventilation Metabolic acidosis (in which 0CO3~ 
is converted to HjCOj or where HCOj" is lost 
directly) is compensated by hyperventilation to 
increase CO2 excretion and lower pCOj m 
attempt to maintain a 20 1 [NaHCC^ H2CO3] 
ratio With a decreased total [COs] Metabolic 
alkalosis (due to addition of HCOi*) is partially 
compensated by hypoventilation with a rise in 
pCOj to maintain the iNaHCOs H2CO3I ratio 
near 20 1 with an increased total (CO;] 


Effect of COj Content on pH. 

Clinical evaluation of acid-base disorders 
18 based primarily on examination of the bi- 
carbonate buffer system Most clinical labora- 
tories report either a total plasma CO3 content 
or a CO] combining power (total plasms CO3 
at arbitrary pCOj of 40 mm Hg) The pCO* 
refers to the partial pressure of the [dissolved 
CO]] In the plasma and is directly related to 
the [dissolved CO3] The normal value for 
total CO3 is 28 mM /L Its normal chemical 
partition and Its relationship to pH can be illus- 
trated as follows 




^ ® [^[HjCO, J + [dissolved CO, J J 

. - , . , 26 70 mM /L 

“ ^ d”02 mM /L + I 28 inM /I, 

“61+ log 20 

- 61 + 13 

- 7 4 

Therefore, as long as the molar ratio 
[NaHCO,] (H2CO3) remains at approximately 


Mc^ually, the acid form of this buffer pair ex- 
Ists mostly as dissolved CO, gas For conven- 
ience. [HjCOjl as used hereafter will mean the 
sum of [HjCO,] and [dissolved CO,] 


Renad Control of Acid-Base Balance. 

The kidney is primarily responsible for the 
regulation of plasma [NaHCO,]. Broadly cc>n* 
sidered, this is accomplished by regulation of 
reabsorption of the filtered NaHCO, and by re* 
generation of HCO,* by cell metabolism 

In the proximal tubules approximately BOTo 
of the glomerular filtrate is reabsorbed. iTtis 
IS accomplished primarily through active 
reabsorption followed by passive osmotic 
movement of water Since there is little 
change in pH of the filtrate in the proximal 
tubule the HCO3* concentration of the filtraio 
remains relatively unchanged as it passes into 
the distal tubule It follows that about of 
the filtered load of NaHCO, is reabsorbed iri 
the proximal tubule and returned to the plasma 
MWmugn \'h\s actuary repTeaents 'iie buWL, 
NaHCO] reabsorption in the kidney and is e0~ 
sential to avoid massive NaCHOj depletion, the 
precise control of plasms HCO,* is achieved 
via the regulation of HCO3 transport across 
the distal segment of the nephron 

About 20 '?b of the glomerular filtrate 
reaches the distal tubule, where 3 mechanisms 
can be defined which operate to control plasma 
(NaHCO]] They are Intimately related to Na"*" 
reabsorption and K"*" secretion (1) H*" Na"^ 
exchange, (2) tubular secretion of NH] and 
(3) suppression of and NH,'*' secretion 
In mechanism (1), H"*” derived from the 
hydration of CO, In the distal tubule cell is se- 
creted in exchange for Na'^ from the tubular 
urine The Na'*’ reabsorbed from the tubular 
urine and HCO3* from the distal tubule cell are 
returned to the plasma. The fate of the se- 
creted H*" varies depending upon the anion 
present with Na"*" in the tubular urine If thtf 
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' ithe concentration of free H"*" in the urine 
se circumstances. Distal tubular cells 
t secrete Into the urine after the urine 
Caches 4 5, therefore, the continued re- 
tin of [H+I by formation of NH4 greatly in- 
h es the total amount of that can be se- 
d This mechanism also operates in both 
bolic and respiratory acidosis to reabsorb 
egenerate NaHCOj 

Mechanism (3) represents suppression of 
la* exchange and NHj secretion associated 
accelerated K^-Na* exchange There is 
1 enhanced Na"*" reabsorption as NaCl The 
effect of this distal tubular response is the 
etion of large quantities of NaHCOj and 
IO3 in the urine This mechanism operates 
^jietabolic alkalosis, where the plasma 

Is increased, or in respiratory alkalo- 
where the H2CO3 Is decreased 
^ It should be noted that enhanced ir*’-Na'*‘ 
^hange and NHs secretion cause the excretion 
^„Jn acid urine, conserve Na+ and regenerate 
J'HCOj salt To the extent that these mecha- 
..ms are Inadequate in compensating for 
•^•tabolie acidosis, Na"*" depletion will occur 
"cause of the urinary loss of Na'^ salts 

When metabolic alkalosis is compensated 
suppression of H'*'-Na'*‘ exchange and NHj 
^/cretlon and enhanced K‘''-Na* exchange, 
rge quantities of Wa+ and K'*' are tost as 
COj" salts. 

Clinical acid-base disturbances will fre- 
uently have sizable amounts of Na^, K'*', and 
ater depletion from both extrarenal routes, 
uch as vomiting or diarrhea, and also through 
ae kidney because of the compensatory mech- 
nisms described above. Cation and water de- 
letion impose severe limitations on renal 
ompensatory mechanisms For example, if 
fa"*" and K"*" deletion have complicated mela- 
ollc alkalosis, maximum Na'*’ reabsorption 
esumes in the distal tubule which must involve 
ccelerated H'^'-Na'*’ exchange and dlmlnidhed 
exchange because of K"*" depletion. 

"his leads to increasing reabsorption of 
taHCQj, further rise in plasma NaHCQf, and 
ncompensated metabolic alkalosis In meta- 
oUc acidosis, cation and water depletion will 
sad to a fall In filtration rate and decreased 
ellvery of Na*^ salts to the distal tubule, 
lereby severely limiting the magnitude of 
t^-Na^ exchange and NH4*' excretion. Conse- 
uently a careful assessment of cation and 
./ater depletion is essential in the evaluation of 
acid-base disturbances. 

The role of the lungs and kidneys in main- 
taining acid-base balance may be summarized 
as follows 

Metabolic acidosis is compensated by 1^- 
pervenlUation and by renal secretion of H* and 
NHj, 1 e., mechanisms (l)and (2) 


Metabolic alkalosis is compensated by hy- 
poventilation and by the suppression of H*” and 
NHj secretion by the kidney, i e . mechani,sni 

(3) 

Respiratory acidosis, where the lungs 
cannot excrete COj, is compensated try ren^l 
mechanisms (1) and (2) 

Respiratory alkalosis, as occurs in hyper- 
ventilatory states, is compensated by renal 
mechamsm (3) 

The body fluid changes in the compensated 
and uncompensated phases of these disorders 
are summarized on p. 24 


DIAGNOSIS & TREATMENT OR 
WATER, ELECTROLYTE, 

& ACID-BASE DISTURBANCES 


It IS essential to plan initial therapy care- 
fully and to keep systematized records of the 
progress of therapy Three rules are basic in 
planning therapy (1) Determine the magnitude 
of abnormality in volume and osmolanty of 
body fluid (state of hydration and Na^ or abnor- 
mality tn water and Na'*’ metabolism). (2) De- 
termine which acid-base abnormality nay be 
present (3) Determine specific abnormalities 
in K^, CaJ^. and HPOr levels. 

(t cannot be emphasized too strongly that 
initial therapy is based on a simultaneous con- 
sideration of the volume, osmol&rity, and auid- 
base status of the body fluids. This informa- 
tion is best derived from the history and phys- 
ical exaromation. the results of laboratory 
tests, and an understanding of the fundamental 
disease process Continuing therapy is based 
on accurate estimations of the daily gain or 
loss of fluids and electrolytes This is best 
accomplished by keeping a flow sheet on whi(]h 
the physician can calculate the daily balance^ 
(seep 25). 

In addition to the flow sheet, it is essen - 
tial to have a simple form on which the nurs^ 
can keep records of the fluids administered ^nd 
output collections during each 24-hour penoq. 

Daily weights are also best recorded by the 
physician and should be measured under stand- 
ard conditions, i e , at approximately the 
same time each day, after the patient has 
voided and is fasting Changes in body weight 
over a short period can be considered to be 
equivalent to a change in total body water vol- 
ume. 

Changes in body content of water and 
electrolytes in various clinical disorders are 
given on p 24, 
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Relationships Between Body Na"^, K*. & HjO Content & the Serum Na"^ Concentration 
In the Pathogenesis of Body Fluid Volnme & Osmolarlty Disorders 



Normal Serum Na"*" 

Hypernatremia 

Normal 

(a) Excess body Na+ with 
normal TBW 
(Uncommon disorder 
often iatrogenic ) 

(a) Isotonic deficits in 
body Na'*' IC’’ and 
lip 

(Major deficits of 

Na"*" and HjO may be 
present with normal 
serum Na'*’ ) 

(a) Pure water depletion 

(b) Water depletion in ex- 
cess of Na'*’ depletion 
(Hypernatremia and 

Na"*" depletion may co- 
exist ) 

(a) Isotonic excess in 
body Na* and HjO 

(a) Excess body Na"^ 

greater than the excess 
In TBW 

(Almost always iatro- 
genic ) 


Biochemical Changes in Acidosis & AUcaloslst 



• V . iKomc-KOlrf C - C<Krp.n«liHj 

tReproduced, with permission, from Harold A Harper. Review of Physiological Chemistry, Bth 
Ed L-inge, 1961 












EVALUATION OF THE STATE 
OF HYDRATION 


The most important step in the diagnosis 
of fluid and electrolyte disorders is a careful 
assessment of the body content of water or the 
state of hydration Therapy always requires a 
decision as to the volume, concentration and 
composition of administered fluids, and such 
decisions cannot be made without knowledge of 
the state of hydration 

Normal Hydration, Dehydration, & Overbydra- 
tlon. 

The stale of hydration Is evaluated on the 
basis of the history and physical examination 
If passible the history should cover fluid and 
electrolyte Intake since the onset of lUneas, 
routes and volumes of losses, and changes in 
body weight The patient should be questioned 
specifically about thirst A careful history can 
yield invaluable Information about volume and 
electrolyte afanormalltles A history of loss of 
gastrointestinal fluids suggests that Isotonic 
cation and water deficits are likely to be pres* 
ent A history of the msgnltude of weight 
change can often be used as a reliable measure 
of the abnormality of body water content 

The physical examination permits direct 
observation of the state of hydration primarily 
from examination of the akin, mucous mem* 
branes. pulse, end OP It is Important to ex 
amine the skin and mucous membranes in all of 
the accessible regions of the body in order to 
properly assess the state of hydration The 
following physical findings should be carefully 
looked for 

A Normal Hydration The skin is resill* 
ent and elastic, if picked up and released, ft 
quickly springs back If the patient has been in 
bed for a few hours, there are creases on his 
back from wrinkles in the sheets The inter* 
trlglnous areas are moist, and the oral and 
anal mucous membranes are moist and glisten* 
ing 

B Dehydration The skin Is doughy and 
falls to spring back quickly or completely 
This finding appears earliest on the extremi- 
ties Creases on the back disappear The 
oral and anal mucous membranes are dry and 
dull, V lih dehydration of less than 3% of the 
body weight, these signs may be minimal and 
difficult to interpret. V.tth more severe de- 
grees of dehydration (especially In combined 
water ard Na* deficit), the plasma volume de- 
creases sufficiently to cause tachycardia and 
hypotension the patient is lethar^c or semi- 
comatose and nausea and vomiting may de- 


C. Overhydration The cardinal manifes- 
tation of isotonic overhydration (due to isotonic 
excess of Na'*’ and water) Is edema due to an 
expanded ECW. It is first apparent in depend- 
ent areas, i e , the lower legs of the ambula- 
tory patient and in the posterior aspects of the 
thighs, buttocks, and sacral area of the bed- 
ridden patient Overhydration of less than 
of the body weight, however, may not be recog- 
nizable at the bedside. 

In overhydration due to a primary excess 
of water, the excessive body content of water 
IS distributed throughout all compartments, the 
absolute magnitude of water excess encountered 
clinically is usually less than the magnitude of 
volume excess frequently encountered in iso- 
tonic overhydration (i. e . excess ECW) For 
both of these reasons demonstrable edema 
usually does not accompany primary water ex- 
cess and the patient appears to be normally 
hydrated Primary excess of water (1 e , 
water intoxication) is manifested predominantly 
by hyponatremia 

Abnormal Distribution of Water. 

In addition to changes in the total body cor- 
tent of water, there may be an abnormal dis- 
tribution of water in the following disorders 
peritonitis bowel obstruction bums, venous 
obstruction, and lymphatic obstruction. These 
disorders cause a redistribution of ECW due to 
obligatory accumulation of edema in localized 
regions which leads to loss of ECW volume 
from ether regions of the body. If adequate 
Na'^ and water are provided to the patient dur- 
ing the pathogenesis of these disorders, isos- 
mouc retention by the kidney of the adminis- 
tered Na* and water will restore the ECW defi- 
cits In regions other than the site of obligatory 
edema formation and also tend to increase 
local edema formation If the supply of Na* 
and water is Inadequate, the physical signs and 
clinical consequences of isotonic dehydration 
may be found coexisting with evidence of local- 
ized edema. 

Special Problems, 

In the following situations it may be diffi- 
cult to evaluate the state of hydration from the 
appearance of the skin and mucous membranes 

A. In obese patients, where the skin is 
tightly stretched by subcutaneous fat 

B In patients with chronic dermatitis, 
where the skin is thickened and inelastic. 

C. In elderly patients, where the skin, es- 
pecially over the extremities, ia often atrophic 
and tnelaetlc. 
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D In dyspnelc patients and chronic mouth 
breathers, who may have dry oral mucous 
membranes without dehydration 

E In patients who have lost a large amount 
of weight, the subcutaneous tissues may be 
thick and collapse on pressure and give a false 
impression of pitting. 


DIAGNOSIS & TREATMENT OP DISORDERS 
OF WATER & SODIUM METABOLISM 


Abnormalities of water and sodium are 
interrelated and must be considered simulta- 
neously. Since the climcal starting point is the 
state of hydration as determined by history and 
physical examination, these abnormalities wtU 
be categorized and discussed on the basis of 
the clinically determined state of hydration and 
the serum sodium concentration 

Disorders of Water A Sodium With Normal 
Hydration 

A Normal Na^ The ECW volume and 
osmelarity are normal 

B Hyponatremia The ECW volume is 
normal, but the body fluids are hypo-osmolar 
This may result from any of the following con* 
ditions 

1 Water and Na"*" depletion treated by 
water replacement alone - This is always a 
consequence of inappropriate replacement and 
can occur in any of the situations (discussed 
below) which cause Na*** and water depletion 
If hyponatremia is severe, hypertonic NaCl 
should be administered 

2 IC^ deficiency with associated slight 
excess body water content - This is a common 
occurrence In chronic Illnesses with malnutri- 
tion and is often called “asymptomatic hypo- 
natremia '* It is usually characterized mild 
hyponatremia (Na^ > 125 mEq./L ], a normal 
or slightly elevated K^, and no obvious edema 
It Is probably due to a defect in the ability to 
accumulate in cell water Therapy is usu- 
ally directed against the primary disease proc- 
ess 

3 Na'*’ depletion due to inappropriate se- 
cretion of ADH - This syndrome Is character- 
ized by normal hydration on examination and a 
concentrated urine which contains excessive 
Na'*' despite hyponatremia In many instances 
the hyponatremia is mild and asymptomatic 
but occasionally It may be severe (Na* < 115 
mEq /L ) The syndrome is found in certain 
patients with bronchogenic carcinoma, other 


metastatic tumors, cerebrovascular accidents, 
and head injuries The mechanism is believed 
to be excessive secretion of ADH, which causes 
water retention and stimulation of an ECW 
volume receptor mechanism This in turn 
causes excessive urlnaiy Na*" excretion The 
volume increase is not great enough to result 
in detectable edema Treatment consists of 
restricting water to about 800 ml /day, which 
results in moderate weight loss and Na* reten- 
tion 

C Hypernatremia The body fluids are 
hyperosmolar, but the ECW volume is normal 
This combination occasionally appears in car- 
diac patients who have sustained extrarenal 
water losses, e g , in pneumonia or with 
tracheostomies It more commonly is the re- 
sult of excessive use of hypertonic saline in 
patients with severe renal disease To treat 
this condition salt restriction is of course 
necessary With severe hypernatremia, e g , 
Nas > 160 mEq /L , 5'^« dextrose in water 
may be indicated to restore Ka^ to normal 
(see equation t3} below) However, this ther- 
apy involves the risk of inducing acute pul- 
monary edema in patients with heart disease 

Disorders of Water A Sodium With Dehydration 

A Normal Na^ Osmolarlty is normal 
but ECW volume is low This is a common 
abnormality which results from isotonic losses 
of Na* and water and causes selective deple- 
tion of ECW with a fall In plasma volume The 
most common cause Is loss of gastrointestmal 
fluid, which is iso-osmotic with respect to 
plasma Na* and water losses in diabetic 
acidosis are also usually approximately Iso- 
osmolic and often produce a similar pattern 

Therapy depends upon an estimate of the 
volume deficit In some patients the change in 
body weight and the physical signs will be an 
adequate guide, in others the packed cell volume 
(PCV) may be helpful, provided anemia or poly- 
cythemia is not present Marked abnormal- 
ities of body fluid osmolarlty (e g , abnormal 
NaJ, BUN, or glucose) will also alter the PCV 

In this type of volume depletion the de- 
crease in ECW volume is roughly proportional 
to the decrease In plasma volume Using the 
Initial known or assumed normal PCV of 45?«, 
the volume deficit can be calculated as follows 

in 

Pf-TT _ n 45 

Liters deficit - q 55 x PCV ^*^ 2 X wt In Kg )* 


♦The ECW 1 olume is assumed to be approxi- 
mately 20% of the body weight rather than 
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where PCV is expressed as a decimal. 

Estimates derived from the above equation 
are approximations only. Continued therapy is 
based on change in pulse rate. BP, state of 
hydration, PCV, weight, and urine flow 

Ordinarily the dehydration is corrected by 
Isotonic NaCl, if there is an associated severe 
acid'base disturbance, however, it may be de- 
sirable to administer an anion other than Cl~ 
with the Na“^. In addition, water and glucose 
are needed for Insensible water losses and for 
calories 

B Hyponatremia Both ECW volume and 
osmolarity are lost, t e . there Is combined 
water and sodium depletion This abnormality 
is complex because there is generally an iso- 
tonic loss of Na"^ and water with superimposed 
additional Na'*’ and K*" depletion Depletion of 
ECW (especlall) plasma volume] with this ab- 
itomiaZIty is usually severe 

Clinical causes of hyponatremia and dehy- 
dration include adrenal insufficiency, gastro- 
intestinal and large sweat losses which have 
been partially replaced by water alone, and In 
renal Na* wasting 

Therapy should be directed toward correc- 
tion of the isotonic deficit as well as correction 
of the additional Na*** and K*** depletion. In most 
instances the isotonic component of the salt 
and water deficit is large and Initial replace- 
ment with isotonic NaCl Is indicated, after 
ECW volume has been restored, the kidneys 
will usually correct the defect in osmolarity if 
adequate Na***, K^, and water have been sup- 
plied Occasionally, when the deficit in volume 
is relatively small (usually because of prior 
administration of water), the most appropriate 
therapy Is hypertonic saline (3-5% NaCl) to 
correct the Na"*" depletion 

The isotonic salt and water deficit may be 
estimated from changes In body weight or ap- 
proximated from equation [1] 

Although Na"^ Is primarily an extracellular 
ion. its osmotic effect will be distributed 
throughout the TBN\, as each increment of Na"*" 

Is added to the ECW, the ICW will migrate into 
the ECW until ICW osmolarity and ECW osmo- 
larity are equal Consequently the amount of 
Na* to be administered roust be calculated on 
the basis of the volume of TBW as follows 


(Note rontlnued from p 27.) 

17. 5*» because the actual ECW deficit will be 
somewhat underestimated since the increasing 
concentration of plasma protein will tend to 
preserve the plasma volume See equation H 
on p. 42. 


mEq. Na+ « (140 - Na+)(0 55X wt. in Kg )* 

This estimate is based on the assumption 
that there has been no significant degree of K* 
depletion and no significant change in K* bal- 
ance will occur during therapy 

C. Hypernatremia Water losses have been 
greater than Na'^ and K*' loss, with the result 
that a hyperosmotic state exists The patho- 
genesis of this disorder falls into 2 classes 

1 Water depletion without salt depletion - 
Primary water depletion can occur under a 
number of conditions coma, cerebrovascular 
disease with obtunded thirst mechanisms, dia- 
betes insipidus, thyrotoxicosis, tracheostomy 
patients, nephrogenic diabetes insipidus, hyper- 
calcemia, postobstructive uropathies, and, 
rarely. In diarrheal disorders 

Because in primary water depletion the 
loss Is proportionate throughout the TBW, seri- 
ous hypovolemia is seen onlv sfter relatively 
large deficits 

The water deficit is estimated from the 
Na^ as follows 

[SJ 

Liters deficit - (0 55 X wt. In Kg 

Na? 

The most useful repair solution is 5% or 
10% dextrose in water. 

2 Water depletion in excess of Na* deple- 
tion - Both water and salt are depleted, but the 
body fluids are hyperosmolar because water 
has been lost in excess of salt Untreated 
sweat losses and losses of gastrointestinal se- 
cretions which have been complicated by in- 
sensible losses through perspiration are 2 of 
the common causes of hypo-osmotic salt and 
water loss Osmotic diuresis caused by high- 
protein gavage or decompensated diabetes 
melUtus also may produce hypernatremia and 
dehydration 

Usually the major deficit will be water 
(equation [3]), in which case 5 or 10% dextrose 
In water is Indicated. This will restore tonlc- 
i^ of body fluids, although an Isotonic water 
and salt depletion may still exist This may 
be corrected with Isotonic saline solution ac- 
cording to equation [1], 


♦See equation lU, p. 43. 
tSec equation IV. p. 43. 
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Disorders of Water & Sodium With Over- 
hydration. 

A Normal Nas Osmolarlty is normal, 
but the volume of ECW is increased This is 
a common abnormality resulting from isotonic 
retention of Na+ and water such as occurs in 
congestive heart failure, nephrosis, cirrhosis, 
and excessive administration of isotonic saline 
in oliguric states Treatment should be di- 
rected against the underlying disease Diuretic 
therapy and salt restriction are commonly em- 
ployed in many of these patients 

B Hyponatremia Coexistent edema and 
hyponatremia is a complex volume-osmolan^ 
abnormality The pathogenesis of this dis- 
order differs according to whether it is chron- 
ic or acute 

1. Chronic overhydration with hypona- 
tremia - This disorder occurs in far-advanced 
congestive heart failure, nephrosis, and cir- 
rhosis Often it is an unfavorable prognostic 
sign. The over-all abnormality consists of a 
deficiency In total body K** and an excess of 
Na"*" and water. The hypo-osmolarity results 
from the fact that there is a deficiency of K*. 
and water is retained In excess of Na*^ 

Treatment should be directed against the 
underlying disease. If. however, hyponatremia 
Is severe (Na^ < 116 mEq /L ] and produces 
symptoms (e g , mental confusion oliguru, 
or severe weakness), specific correction of 
the hypo-osmolarity should be attempted 

The first step is rigid restriction of water 
Intake to 800 ml /day This alone may relieve 
the symptoms and restore responsiveness to 
diuretic therapy in 2-3 days by raising Nag 
If the Is less than 5 mEq /L., K* admuus- 
tratlon, in addition to water restriction, is 
indicated A favorable response Is indicated 
by water diuresis, K* retention, and a rise In 
Nag Give 1-3 mEq. of K*/Kg /day orally 
when possible, in 4 divided doses Despite 
the presence of considerable K*" depletion, 
however, the tolerance to KT*" in these states 
may be poor. Consequently It is essential to 
measure the and ECG dally, especially 
early In therapy. An elevated kJ is an abso- 
lute contraindication to K*’ administration 
Oliguria is a relative contraindication, when 
the urine volume is > 350 ml./24 hours and 
the Kg is < 5 mEq /L. , K"*" administration Is 
relatively safe and may be effective in revers- 
ing the oliguria and hypo-osmolarity. 

When IC*" administration is not feasible or 
Is ineffective in reversing severe symptomatic 
hyponatremia, water restriction and simulta- 
neous administration of hypertonic NaCl may be 
necessary. In cardiac patients such therapy 
must be used with caution because of the risk 


of acute pulmonary edema The total Na'^ 
“deficit” may be calculated from equation [2J 
Approximately one-third of this amount may 
be administered imtially as 5% NaCl solution 
If signs of pulmonary edema do not appear, the 
remaining two-tWrds may be given during the 
next 24-72 hours if the patient continues to im- 
prove 

2 Acute overhydration with hyponatremia - 
Acute hyponatremia may appear in edematous 
patients because of water retention while on a 
low Na"*" diet The term “dilutional hypona- 
tremia*’ has been applied to this sequence of 
events After paracentesis patients with cir- 
rhosis often retain water avidly and re-form 
ascites For this reason, it is essential to 
restrict water Intake to 1 L /day for 3 days 
after paracentesis If it Is necessary to sup- 
port plasma volume, plasma or hyperoncotlc 
albumin may be used without expanding body 
water volume 

Another common cause of acute hypona- 
tremia is the admmistration of excessive 
quantities of water to oliguric patients The 
risk of acute hyponatremia is substantial for 
72 hours after surgery, when physiologic oli- 
guria is often present. In addition, patients 
with acute renal failure are defenseless against 
the administratioQ of water Excess absorp- 
tion of water during transurethral prostatec- 
tomy may also produce this syndrome 

If the degree of hyponatremia is mild, the 
treatment is simply water restriction If hypo- 
natremia is severe, the patient may develop 
cerebral edema and convulsions Emergency 
treatment constats of water restriction and the 
administration of hypertonic saline according 
to equation (2] 

C Hypernatremia Both ECW and Na^ 
are increased, but Na*^ excess is greater than 
water excess This disorder is almost always 
iatrogenic, resulting from the administration 
of hypertonic saline to oliguric patients 

Disorders of Water & Sodium With Abnormal 
Distribution of Body Water. 

In addition to changes in TBW volume, 
problems of abnormal distribution arise in the 
following common conditions peritonitis, 
bowel obstruction, burns, venous obstruction, 
and lymphatic obstruction. Unless there is 
some associated abnormality in osmotic regu- 
lation. these disorders stem from a redistri- 
bution of ECW, and the ratio of Na"*" to water is 
normal Iso-osmotic retention of salt and wa- 
ter provides the volume necessary to replenish 
the regions from which ECW is translocated 
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A Bums Marked edema fluid accumn- 
Utea under burned skin during the first 3-4 
hours after Injury Therapy based on the 
Evans formula relates fluid requirements to 
body weight and the percentage of body surface 
which has sustained second and third degree 
burns The diagram at right can be used in 
estimating the percentage of body surface in- 
volved For purposes of therapy, bums cover- 
ing 50°c or more of body surface are calculated 
as SO'* each Colloid, electrolytes, and addi- 
tional water requirements are calculated ac- 
cording to the Evans formula as follows 

First 24 hours - 

Colloid * 1 ml plasma X ?< bum X 
body wt In Kg 

Electrolyte • 1 ml Ringer's lactate 
X fi bums X body wt in Kg 

Water ■ 2000 ml ST» dextrose in water 


units of whole blood may be needed In eirten- 
slve third degree bums because of thermal 
destruction of red cells. The adequacy of 
therapy Is gauged by the PVC, the hourly urine 
volume (15-50 ml. /hour), and clinical evalu- 
ation of circulation according to pulse rate, BP. 
and cyanosis. 

if the patient is seen several hours after 
injury and is in shock., the plasma deficit may 
be estimated from the folloiving equation. In 
which the FCV Is expressed as a decimal 


Plasma 
(InL ) 


[4J 


r PCV - 0 45 1 
[o 55XPCV J 


(0 045 X wt. in Kg.)* 


it is essential that the necessary amounts of 
plasma be administered rapidly in order to re- 
store circulation as soon as possible 


Second 24 hours - 

Colloid « V2 above ration 

Electrolyte " V2 above ration 

Water » 2000 ml 6% dextrose In water 

This formula is designed to provide suf- 
ficient salt, water, and protein to cover the 
needs arising from the bum edema. Insensible 
losses and unne losses In addition, 1-3 



Estimation of Body Surface Area In Bums. 
(Reproduced, with permisaion, from 
JohnE. Wilson and Joseph J. McDonald, 
Handbook of Surgery. Lange, 1560 ) 


B Peritonitis Acute exudation of protels- 
nch peritoneal fluid may rapidly cause suffi- 
cient reduction of plasma and ECW volume to 
result in tachycardia and hypotension. Less 
thsn 3 L. of peritoneal fluid, which may not be 
readily detected on examination of the abdomen, 
can cause this phenomenon. In patients with 
acute peritonitis and hypovolemic shock, the 
plasma deficit is determined from equation (4] 
This calculation may lead to underestimation of 
the actual plasma loss because of the tendency 
of these patients to develop anemfa. 

C. Bowel Obstruction Multiple distended 
loops of bowel may contain 2 L. or more of 
fluid The volume deficit is estimated from 
the formula for isotonic Na'^ and water losses 
(equation (I) ) A PCV above SOT* In the pres- 
ence of other clinical signs of bowel obstruc- 
tion and plasma volume deficit is an Indication 
for therapy. Early treatment wlU prevent 
shock and the complications of an abnormally 
high PCV. 

D Venous Obstruction Localized edema 
forms distal to the obstruction because of in- 
creased filtration across capillaries into the 
ISW. Occasionally with obstruction of a large 
vessel, e g , the inferior vena cava, marked 
edema in the lower portions of the body may 
coexist with signs of dehydration in the upper 
half of the body. Ordinarily patients with 
venous obstruction compensate by iso-osmouc 
retention of ingested Na"*" and water. If the 
patient is too ill to take adequate foods and 
fluids, and acute obstruction has occurred the 
magnitude of isotonic Na* and water sequestra- 
tion is best judged from the PCV (equation (l!) 


•Sec equation I, p. 42. 
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E Lymphatic Obstruction" Lymphatic ob- 
struction may lead to severe edema, high in 
protein content, distal to the area of obstruc- 
tion. This Is a chronic, progressive disorder 
which ordinarily does not produce acute fluid 
and electrolyte abnormalities. 


DISORDERS OF POTASSroM METABOLISM 


Disorders of K"*" metabolism can be classi- 
fied as follows (1) K"*" depletion. (2) abnormal 
distribution of K"*", and (3) a combination of K'** 
depletion and abnormal K"*" distribution In 
contrast to disorders of Na'*' metabolism 
where an excessive body content of Na^ is 
found In many diseases such as cardiac and 
hepatic diseases, there are no diseases that 
lead to true excess in body K* content. 

Disorders of K* metabolism may result 
from defective regulation of K"*" distribution, 
defective renal handling of K'*' and extrarenal 
losses of or combinations of these dis- 
turbances. For a discussion of the physiologic 
mechanisms controlling K'*' metabolism, see 
p. 18. 

Potassium Depletion. 

A differentiation must be made between 
loss of protoplasm and Its equivalent quantity 
of K"*" and true K* depletion Any catabolic 
state such as might be induced by trauma, 
burns, major surgery, or sepsis leads to wide' 
spread cell damage or cell atrophy and libera- 
tion of the Intracellular contents. The tissue 
primarily affected by the catabolic response is 
skeletal muscle. With destruction of skeletal 
muscle nitrogen and potassium are liberated in 
a ratio of 3 Gm. nitrogen to 1 mEq. potassium> 
With a moderate catabolic reaction, about 10 
Gm. of nitrogen and 30 mEq of potassium are 
liberated per day. A severe catabolic state 
might liberate up to 30 Gm. of nitrogen per day 
and 90 mEq of potassium. Potassium derived 
from catabolized tissue will be excreted In the 
urine and lost from the body but does not rep- 
resent true K'*' depletion resulting in metabolic 
abnormalities and does not require replace- 
ment therapy. However, in many instances of 
acute catabolism K"*" Is lost somewhat in excess 
of a 3 I ratio to nitrogen, probably because of 
the associated increase in glucodorticoid and 
aldosterone secretion This can lead to true 
K"*" depletion and requires replacement therapy 
Consequently some K"*" administration is desir- 
able when signs of K*’ depletion are present, 
e g , hypokalemia, metabolic alkalosis, weak-* 
ness, hyporeflexia, and ECG abnormalities, 
either singly or in combination. 


A. Potassium Depletion in Simple Starva- 
tion Patients maintained on potassium-free 
feedings may develop sizable cumulative losses 
of If there is no stress reaction or Na"*" 
administration, relatively little alkalosis de- 
velops, but if a stress reaction is present and 
Na‘*'is administered the losses of K"*" may be 
associated with the development of marked 
alkalosis In potassium depletion due to In- 
adequate intake and without alkalosis the Kg 
usually remains in the normal range until the 
total deficit is 3-5 mEq. /Kg. Consequently, 
manifest hypokalemia in this setting implies 
that the total K'*' deficit to be replaced is 3-5 
mEq /Kg or more 

B Potassium Depletion in Alkalotic Dis 
orders These disorders oltenlead to severe 
hypokalemia, due both to an abnormality of K"*" 
distribution and K'*' depletion. Hypokalemia 
occurs early and may be present with a loss of 
as little as 1-2 mEq /Kg. Extreme K"*" deple- 
tion develops in prolonged metabolic alkalosis, 
with the major route of loss usually being renal 
due to inappropriate excessive K* secretion 
(ses p. 19). Therapy often requires the ad- 
ministration of large amounts of K*** because of 
the magnitude of depletion and because large 
renal losses continue early m therapy until the 
alkalosis is corrected. For a more detailed 
discussion of K*** administration and associated 
water and electrolyte therapy in potassium de- 
pletion and alkalosis, see the section on acid- 
base disorders 

C Potassium Depletion in the Acidohe 
Disorders Potassium depletion of consider- 
able magnitude frequently develops during the 
pathogenesis of metabolic acidosis for a variety 
of reasons In diabetic acidosis dehydration 
and increased aldosterone secretion may lead 
to K* loss in the urine Metabolic acidosis re- 
sulting from the loss of alkaline and high 
content, biliary, pancreatic or lower bowel 
secretions leads to depletion. In renal 
tubular acidosis K*** wasting is frequently an 
associated renal defect. 

Potassium depletion in the presence of 
metabolic acidosis is nearly always associated 
with a normal or even markedly elevated Kg 
because of the abnormality in distribution in- 
duced by acidosis. The initial treatment in 
such situations must be directed toward cor- 
rection of abnormalities In hydration. Nag, 
and the acidosis. Potassium repletion cannot 
be undertaken until the acidosis is substan- 
tially corrected and the kJ restored to normal. 
Since a period of rebound respiratory alkalosis 
characteristically occurs during the recovery 
from metabolic acidosis. It is important to 
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correct anj potassium depletion present after 
the initial correction of the severe acidosis in 
order to avoid subsequent hypokalemia. This 
problem is particularly prominent during the 
recovery phase of diabetic acidosis For a 
more detailed discussion of K"*" adrainlstratitin 
and the overall management of the acldotic 
disorders, see the section on acid-base dis- 
orders 

D Potassium Depletion In the Hypoosmotic 
(or Hyponairemic) Disorders In many chronic 
illnesses such as tuberculosis and carcinoma- 
tosis and in severe chronic cardiac failure, 
cirrhosis, and nephrosis potassium depletion 
Is usually found in association with a normal or 
KiUdl^ elevated kJ t.A low la occaaionaUy 
found ) Among the factors which operate to 
produce K'*' depletion in these patients are high 
aldosterone levels and losses in the urine 
induced by diuretic agents The primary man- 
ifestation of potassium depletion in these con- 
ditions may be hyponatremia due to the loss of 
latraceUular cation (see p. 14). For a de- 
tailed discussion of the role of K'*' admtnls* 
tration in these disorders, see pp. 27 and 29. 

E Potassium Depletion Nephropathy This 
refers to a renal lesion Induced by prolonged 
and severe potassium depletion. It is charac- 
terized by a decreased glomerular filtration 
rate with azotemia, isosthenuria, and hypo- 
kalemia The magnitude of K'*' depletion may 
exceed 10 m£q /Kg Adequate replacement of 
will restore the filtration rate in 1-2 weeks 
and in most cases gradually corrects the defect 
in the formation of a concentrated urine over a 
period of several weeks 

F Potassium Depletion and Cardiotoxicity 
In general the cardiac manifestations of potas- 
sium depletion are correlated with the Kg as 
outlined on p. 34. However, in some In- 
stances these ECC abnormalities appear with 
potassium depletion before manifest hypokale- 
mia. This is particularly true in digitalized 
patients where digitalis toxicity may be induced 
by relatively mild degrees of K* depletion and 
a sudden lowering of the Kj short of true hypo- 
kalemia 

C. Potassium Depletion and Neuromuscu- 
lar Toxicity The neuromuscular manifesta- 
tions of K'*’ depletion and hypokalemia are ex- 
tremely variable and include weakness, hypo- 
reflexla, paralysis, numbness, and paresthe- 
sia. Occasionally, the neuromuscular defects 
may be masked by the hyperlrritablUty and 
even frank tetany owing to an associated alka- 
losis. 


Abnormal Distribution of Potassium. 

In most instances abnormality of K'*' dis- 
tribution is associated with K'^ depletion, as 
discussed above. In acute renal failure hyper- 
kalemia due to abnormal distribution is fre- 
quently present as an isolated abnormality of 
K* metabolism. The clinical management of 
this problem is discussed on p. 34. In a 
rapidly developing metabolic alkalosis or acute 
severe respiratory alkalosis, hypokalemia may 
develop with mimmal depletion as discussed 
above. 


ACID-BASE DISORDERS 


Evaluation and treatment of acid-base dis- 
orders IS based upon classificatton into 4 cate- 
gories respiratory acidosis, metabolic acid- 
osis. respiratory alkalosis, and metabolic 
alkalosis. Two or more disturbances may 
exlat simultaneously, volume and osmolarity 
abnormalities due to disorders of water. Ns'^. 
and K'*' are often also present 


1. RESPIRATORY ACIDOSIS 


Pathophysiology. 

The basic defect in respiratory acidosis Is 
inadequate pulmonary excretion of CO2, which 
leads to an increase In pCOj (1. e. , an Increase 
m HjCOj), a decrease in the ratio of NaHCOj 
to HjCOj. and consequently a fall in blood pH. 
Renal compensation is achieved by preferential 
reabaorption of HCOj*. which Increases plasma 
HCOj* concentration and restores the NaHCOj* 
HjCOj ratio toward normal. The Nag is usually 
not affected, the kJ is slightly elevated or un- 
changed, and the Clg usually falls If the kid- 
neys cannot compensate (e g , in early acute 
respiratory failure or with coexisting renal 
failure), the CO* content (1. e. , plasma HCOj ) 
may not be elevated and the fall in pH will con- 
sequently be greater 

Ordinarily no abnormality in the volume 
or osmolarity of the body water is found unless 
congestive heart failure ia also present 

Etiology. 

Respiratory acidosis may be found in any 
diaorder asaociated with inadequate ventilation*' 
pulmonary emphysema, pulmonary fibrosis and 
other diffuse pulmonary disease, poliomyelitis 
with paralysis of the muscles of respiration, 
acute airway obstruction, hypoventilation dur- 
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Ing surgery, and depression of the respiratoiy 
center by drug toxicity or CNS disease 

Differential Diagnosis. 

It is important not to confuse respiratory 
acidosis and metabolic alkalosis. In which the 
serum CO2 content is also elevated, the latter 
IS usually accompanied by a decrease in kJ 
In patients with both pulmonary disease and a 
possible cause of metabolic alkalosis (eg. 
peptic ulcer with vomiting), blood pH may be 
the only method of diagnosis 

Treatment 

Treatment consists of improving ventila 
tion and pulmonary COj excretion Congestive 
heart failure, if present is managed by con 
yentional measures. 


2 METABOLIC ACIDOSIS 


Pathophysiology. 

Ihe basic defect in metabolic acidosis is 
a loss of NaHCOs buffer salt which results in 
a decrease in the NaHCOj HjCOj ratio and con* 
sequently a fall in pH The appropriate pul 
monary response is Increased excretion of COj 
(H3CO3) a decrease In pCOj and hence resto 
ration of the NaHCOs RjCO) ratio toward nor 
mal 

The serum COj content in metabolic aci- 
dosis is low The Na^ is determined by the 
associated changes in Ka'^, and water 
balance Ordinarily the Clg Is normal or low, 
but it may be elevated In patients with renal tu- 
bular acidosis, ureteroslgmoidostomy. or in 
a/iy state characterized by hyperosmolarlty la 
the latter situation the Na^ is also usually high 
Characteristically the Kg is moderately to se- 
verely elevated in metabolic acidosis In a few 
cases, however, sufficient K* may be lost In 
the urine or gastrointestinal secretions so that 
the is normal or even low, despite the pres- 
ence of advanced acidosis The highest values 
of Kg occur in patients with renal failure The 
serum HP04* is elevated when there is reduc- 
tion in glomerular filtration rate 

Etiology. 

Four common pathways may lead to meta- 
bolic acidosis 

A Excessive Excretion of NaHCO, The 
loss of biliary, pancreatic, or lower bowel 
secretions via fistulas or because of diarrhea 
results In varying degrees of HCO3- depletion 
An Impaired ability of the kidney to reabsorb 


NaHCOg may be either congenital or acquired 
(e g , chronic pyelonephritis) and leads to 
renal tubular acidosis In patients with a 
ureteroslgmoidostomy, Cl“ reabsorption and 
HCOj" secretion by the colonic membrane often 
produces moderate to severe metabolic acidosis 

B Excessive Production of Metabolic Acids 
In patients with uncontrolled diabetes mellltus, 
the overproduction of organic acids leads to a 
fall in plasma HCOj" 

C Failure to Excrete Metabolic Acids 
In renal failure particularly where the glo- 
merular filtration rate Is markedly reduced, 
uremia and metabolic acidosis result the 
latter because of a failure to clear the plasma 
0/ the acids released ty metabolic degradation 
of proteins 

D Excessive Ingestion of Acid-forming 
Substances Acidosis medicamentosa may 
result from ingestion of large quantities of 
NH4CI FeS04 methyl alcohol or a variety 
of other acids or precursors of acids 

Differential Diagnosis 

At the bedside it is difficult to detect the 
compensatory increase in ventilation unless 
the plasma HCOj* is < 15 mEq /L Conse- 
quently if hyperventilation is obvious when the 
plasma HCOj’ is > 15 mEq /L primary 
respiratory alkalosis should be suspected 

It Is important not to confuse metabolic 
acidosis with respiratory alkalosis Each of 
these acid-base disturbances may appear in 
Similar clinical settings A blood pH may be 
necessary for diagnosis 

Treatment 

The volume and electrolyte content of re- 
placement solutions not only must correct the 
imtial defects in the volume osmolanty and 
acid-base composition of the ECW. but must 
replace continuing insensible, urinary and 
other losses as well Estimates of fluid and 
electrolyte replacement must be revised daily 
according to the response of the patient 

A Volume and Osmolarity Dehydration 
with or without disturbances in Na^ is common 
in patients with gastrointestinal losses, renal 
disease or diabetic acidosis The deficits In 
TCW volume and osmolanty may be estimated 
from equations [I] [2] and (3] In addition 
an accurate history of changes in body weight, 
accurate records of fluid losses, and physical 
examination will help determine the magnitude 
and character of ECW abnormalities 
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B HCO,* Na+ cr NaHCO, buffer salt 
18 replaced by administration of NaHCO, or 
Na lactate The total deficit In HCO," imv be 
approximated as follows 

£ 5 ] 

mBq HCO," dericlt - 


(28-plaamaCO,)(0 4Xwt in Kg) 

Only two-thirds of the total HCO," deficit shou 
SJTS? lactate during ti 

r*t ■4-48 hours A rebound respiratoty aJk: 
a commo^y occurs during recovery from 
metabolic acidosis and tills wm be greater 
to intensity If the serum HCO," Is restored 
fully eariv in therapy 

SaCl'*^ <J6«clt is repUced as 


Even in the absence of dehydration or Na*^ 
depletion as In acute renal failure It may be 
necessary to administer hypertonic Na lactate 
to correct severe metabolic acidosis {i e , 
HCO, < 12 mEq fh ) even though this may 
result in an excess content of Na'^ In the fao^ 

C Potassium Hyperkalemia Is a frequent 
complication of metabolic acldosiSi especiallv 
when there is extensive tissue damage In 
some instances the cardiotoxic effects of hy- 
perkalemia threaten the survival of the patient 
(see above) The most useful technics for 
coQtroUtog or lowering Kg are as follows (1) 
EUminalion of all dietary K+. (2) debridement 
of necrotic tissue and control of infections 
(3) rehydratlon and control of acidosis with Na 
lactate or NaHCO, (4) use of sodium-loaded 
cation exchange resins Sodium polystyrene 
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sulfonate (Kayexalate^, 40~50 Gin /day In 4 
divided doses may be used (It Is assumed 
that 1 mEq K'*' is removed/Gm of resin and 
that 3 mEq Na"*" Is supplied to the patient.) 

This dosage will often return the Kg to normal 
in 1-2 days A mamtenance dose of 20 Gm / 
day may be used to control the In acute 
renal failure The resin requires 3-4 ml of 
water/Gra of resin for solution It is impor- 
tant for the patient to have a dally bowel move- 
ment In order to prevent a resin impaction 
This may necessitate the simultaneous admin- 
istration of a mild cathartic When oral medi- 
cation is not feasible, the resin may be given 
every 6 hours as an enema of 20-40 Gm of 
resin in 200 ml of water or 200 ml of 25% 
sorbitol, which acts as an osmotic cathartic 

The following emergency measures may 
control life-threatening cardiotoxlclty for a 
few hours (1) Glucose solution, 25% 300 ml , 
containing 1 unit of crystalline zinc insulin/ 

Gm of glucose, administered 1 V over a 
period of one-half hour (2) Calcium gluconate. 
10%, 20-50 ml I V slowly (Note Calcium 
gluconate should be used cautiously in digital- 
ized patients ) (3) Molar Na lactate, ISO ml , 
or S% NaCl, 200 ml , 1 V Hypertonic saline 
solution is the most rapid and effective ther- 
apy In far-advanced cardiotoxlclty However, 
it carries the risk of causing acute pulmonary 
edema and produces effects lasting only 1-2 
hours, and its use should therefore be re- 
served for severe emergencies When hypo- 
natremia is present, on the other hand hyper- 
tonic saline solution may produce a more last- 
ing effect and is the treatment of choice Na 
lactate Is more apt to be effective than NaCl 

In patients with acute renal failure all of 
these methods may fall to control the K^. and 
hemodialysis or peritoneal dialysis will be re- 
quired 

Severe total body K+ depletion may be 
masked during acidosis by a normal or elevated 
Kg As the acidosis is corrected, this deple- 
tion may appear as hypokalemia In patients 
with diabetic acidosis gastromtestinal losses, 
renal tubular acidosis, ureteroslgmoldostomy. 
or chronic ingestion of NH4CI, depletloo is usu- 
ally of considerable magnitude, 2-5 mEq /Kg 
body weight The administration of K*" is haz- 
ardous, however, when K| is elevated or when 
marked oliguria exists Once acidosis is par- 
tially corrected, the urine volume is >20 ml./ 
hour (except in patients with known acute renal 
failure) and and ECG are normal replace- 
ment of the estimated K^ depletion may be 
started Except in unusual circumstances 
should not be given IV in a concentration 
greater than 50 mEq /L, Ordinarily I V. ad- 
ministration is needed only in patients with 


diabetic acidosis or acute gastrointestinal 
losses In these cases 100-150 mEq /day of 
K*" will prove adequate and safe except when 
continues to be lost at a brisk rate 
Note Do not overtreat with NaHCps and 
Na lactate As noted above, there Is common- 
ly a period of respiratory alkalosis during the 
recovery from metabolic acidosis Excessive 
administration of buffer salts will exaggerate 
the rebound alkalosis and hence intensify hypo- 
kalemia when K"*" depletion Is p*-esent 


3 RESPIRATORY ALKALOSIS 


Pathophysiology. 

The basic defect in patients with respira- 
tory alkalosis is excessive pulmonary excre- 
tion of CO2 a resultant decrease of pCO] 
(decreased H^O^ ), an Increase m the ratio of 
NaHCO| to HjCOs and consequently a rise in 
blood pH Compensation is achieved by 2 
mechanisms (1) Suppression of renal tubular 
reabsorption of NaHCOs, which leads to an in- 
creased unnary excretion of NaHCOj, and 
(2) increased metabolic production of organic 
acids A considerable elevation of pH often 
occurs early in respiratory alkalosis This Is 
due to the fact that the renal mechanism is not 
Immediately effective 

Ordinarily in respiratory alkalosis the 
Nag is normal. Kg normal or decreased, Clt 
normal or increased, and the plasma COj con- 
tent decreased 

Respiratory alkalosis produces a charac- 
teristic syndrome of neuromuscular irntabillty 
manifested by hyperreflexia a positive Chvos- 
tek sign, muscular twitching and at times a 
generalized convulsion It should be strongly 
suspected in any of the clinical conditions 
listed below and when hyperventilation seems 
out of proportion to the fall in COj content, in 
renal failure it may coexist with metabolic 
acidosis At times the only certain means of 
diagnosis is by simultaneous measurement of 
plasma CO} content and arterial pH The 
urine pH is often not of diagnostic help, al- 
though if the urine Is alkaline when plasma 
CO} is decreased (and If there is no urea- 
spUtting bacterial urinary tract Infection), 
respiratory alkalosis should be suspected 
The urine may be mildly or markedly acid 
when there is a superimposed K*" deficiency, 
dehydration or in far-advanced respiratory 
alkalosis (in which there may be an excessive 
compensatory production of metabolic acid) 
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EUology 

The commonest causes of respiratory 
alkalosis are anxiety states, cerebral disease 
such as thrombosis, hemorrhage, or head in- 
jury, gram-negative rod septicemias and other 
acute infections hepatic coma, pulmonary 
alveolar capillary block, and salicylate pcdson- 
ing (although late in the course of salicylate 
poisoning the findings may be those of meta- 
bolic acidosis) 

Differential Diagnosis 

It is vital not to confuse respiratory alka- 
losis and metabolic acidosis The erroneous 
administration of alkallnizing salts (e g 
NaHCOj and Na lactate) will Intensify the alka- 
losis and may prove fatal 

Treatment 

Anxiety-induced respiratory alkalosis is 
best treated by sedation and rebreathlng into a 
paper bag In more prolonged and severe 
respiratory alkalosis treatment of the under- 
lying disease is the most eWetUve therai^ 


idtode of rise in pH are less In patients with 
metabolic alkalosis than in those with respira- 
tory alkalosis As a result, cerebral disturb- 
ances and symptoms of tetany are often less 
prominent in metabolic alkalosis 

The NSg may be elevated if sizable losses 
of sweat and insensible perspiration have oc- 
curred, or It may be depressed If water has 
been administered Serum K*" concentration is 
usually decreased, often to very low levels 
The Clg is usually low. and the plasma CO] 
content is high 

Etiology. 

Metabolic alkalosis most commonly occurs 
as a result of any of the followmg conditions 

A Loss of Gastric Juices The loss of 
gastric HCl by suction or vomiting causes renal 
suppression of and NHj secretion As a 
result. NaHCOj and KHCOj are excreted in the 
urine (see below) With continued isotonic 
losses of water, Na'^ and IC*", however, this 
renal mechanism will fall 


TUQt/lAfi UAINE 
Na+ HCOj 


R£NAL TOBULe C£U BLOOO OASTA/C C£U GASTAIC LVM£N 


F 



NsHCOs 

KHCOs 


URINe 


"Mien respiratory alkalosis continues for 
several days, significant K*” depletion and Ity- 
pokalemla may occur This should be treated 
by the administration of about 1 mEq of 
i^/Kg body welght/da> 

Breathing S% COj may be tried, but It of- 
ten accentuates hyperventilation especially in 
patients with hepatic coma 


4 METABOUC ALKALOSIS 


Patho^qralology. 

Metabolic alkalosis is characterized 1^ an 
increase in plasma HCOj', a resultant Increase 
in the NaHCOj HjCOj ratio, and consequently 
a rise In pH. Hypoventilation, wtiich tends to 
raise the pCOj (H^Oj ), provides limited com- 
pensation Usually both the rate and the mag- 


The need to conserve Na^ will activate 
renal mechanism 1 (p 17} in which Na* is 
exchanged for H* in the distal tubule Becaiise 
Na* Is reabsorbed with HCOj“. the plasma 
HCO||- will rise, as loss of gastric HCl con- 
tinues An uncompensated metabolic alkalosis 
is the result 

B. Use of Diuretics Mercurial diuretics 

produce an isotonic urinary excretion of NaCl 
and water K* excretion is increased in vary- 
ing degrees The thiazide diuretics also pro- 
duce a mild to moderate metabolic alkalosis, 
since depletion is usually greater than with 
the use of mercurial diuretics 

C Hyperadrenocortlclsm Prolonged ex- 
cessive action of aldosterone, cortisone, and 
hydcocortiaone causes K* depletion, K* de- 
pletion nephropathy, and metabolic alkalosl®' 
generally without much change in the volume 
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or osmolarlty of the body fluids (except in pa- 
tients with primary aldosteronism, who will 
have a moderately elevated Nag). 

D. Renal Disease* In rare instances 
wasting and metabolic alkalosis are a major 
feature of chronic pyelonephritis. 

E. Chronic Diarrhea and Excessive Use of 
Cathartics The deficits In these patients are 
frequently large (3-10 mEq /Kg. ) The alka- 
losis, however, is usually mild, probably be- 
cause of the loss of NaHCO] in the stools. 
Further, when K*" depletion becomes marked, 
urinary losses of IC*" decrease (in contrast to 
steroid-induced K* depletion) 

F. NaHCO] Ingestion Chronic ingestion 
of NaHCO] usually is compensated for fairly 
well by the kidneys if there is no Na"^ or vrater 
depletion However, if the use of alkalies is 
prolonged, a sizable K+ deficit may develop, 
renal compensation will be impaired, and 
marked alkalosis will result Ingestion of 
NaHCOj and loss of gastric KCl by intermit- 
tent vomiting (as in some peptic ulcer patients) 
will also lead to severe alkalosis 

Differential Diagnosis. 

Metabolic alkalosis may be confused with 
respiratory acidosis. It is important to make 
this differentiation since metabolic alkalosis 
may be due to loss and must be given 

Treatment. 

In some cases, correction of the underlying 
disease and simple K'*’ replacement are suffi- 
cient to correct the metabolic alkalosis In 
other cases, replacement therapy must be cal- 
culated carefully and administered over sever- 
al days. 

A. Doss of Gastric Juices* Isotonic saline 
requirements are calculated from equation 
[ 1 ] or, if necessary, according to changes In 
body weight. The deficit will usually be 
3-10 roEq./Kg. The Na"*" and water deficit 
should be corrected within 12-24 hours {see 
equations [2J and (3)). whereas correction of 
the IC*" dedcit will require about 48 hours Full 
correction of the alkalosis should be achieved 
in 48-72 hours. Response to therapy is based 
on daily PCV, serum electrolyte determina- 
tions, and body weight. In addition to repair- 
ing deficits, sufficient Na'*', K*", and water 
must be provided to cover continuing dally 
losses. Gastric losses can be replaced volu- 
metrlcally with 155 mEq,/L. of NaCl and 40 
mEq./L. of KCl. Insensible and urinary losses 
require 2-3 L. of water/day for replacement. 
This should be given as 5 or 10% glucose. 


Although KCl and the replacement of the 
deficit in ECW volume are usually adequate to 
correct the alkalosis, occasionally it may be 
necessary to administer 0.9% NH 4 CI because 
of the loss of large quantities of highly acid 
gastric secretions. The amount to be admin- 
istered depends upon the ECW Cl“ deficit* 

16 ] 

mEq Cr (as NH 4 CI) = 

(104-Cl5)(0.2 X wt. in Kg.) 

One-half the calculated volume is administered, 
the serum HCOj" is re-checked, and the neces- 
sity for further therat^ is determined. 

Note: The volume of gastric secretion 
may increase sharply just before surgery, and 
this should be watched for to make certain that 
replacement therapy is adequate to prevent re- 
currence of alkalosis In patients with hepato- 
cellular disease NH 4 CI is contraindicated, but 
argmine hydrochloride may be used 

B Use of Diuretics Simple replacement 
of K*** is often effective in reversing the alka- 
losis and restoring sensitivity to mercurial 
diuretics The usual oral dosage is 1-2 mEq / 
Kg /day If K^ therapy is ineffective, or if It 
IS not feasible because of poor tolerance, 

NH 4 CI, 4-B Cm daily for 4 days, may prove 
effective. 

C Hyperadrenocortictsm: Treatment of 
the underlying condition (e g . removal of an 
adrenal tumor) and replacement of K"*" are 
usually effective In reversing metabolic alka- 
losis. In contrast to patients with K'^ deple- 
tion due to chronic diarrhea or renal disease, 
steroid-induced loss continues at the same 
high level as long as excessive steroids are 
present 

D. Renal Disease- In chronic pyelonephri- 
tis withlC’’ wasting, the metabolic alkalosis 
can be readily corrected by adequate IC*" re- 
pletion 

E. Chronic Diarrhea and Excessive Use of 
Cathartics Therapy consists primarily of 
correcting the diarrhea or withholding cathar- 
tics K'^' repletion is effected by daily oral ad- 
ministration of 1-2 mEq. of K^/Kg. for a peri- 
od of several days. 

F. NaHCO] Ingestion* Treatment consists 
of stopping NallCOj ingestion and the adminis- 
tration of 1-2 mEq. of K'^ /Kg dally for sever- 
al days. 



ABNORMALITIES IN METABOLISM 
OF OTHER CATIONS 


ABNORMALITIJS IN 
MAGNESIUM METABOLISM 


Evidence indicates that Mg'*^ is easenttai 
for many anabolic and catabolic enzyme sys- 
tems but very little clinical inlormation Is 
available regarding abnormalities in me 

tabolism This may be due to the difficulty of 
measuring Mg^ in body fluids accurately 

is present in low concentrations in 
the ECW and in considerably higher concentra- 
tions In the IC\S Bone contains about TS'i of 
the total body Mg^ The normal Mg^ varies 
from 1 8-2 5 mEq /L , a fraction of which Is 
protein-bound 

Administration of large amounts of Mg"'^ 

I V will produce general anesthesia skeletal 
muscle paralysis and cardlotoxielty The 
cardiac effects are similar to those found In 
tnperkalemla and consist of elevated T waves, 
atrioventricular and ventricular conduction de- 
fects and cardiac arrest 

Most clinical studies of spontaneous dis- 
orders in Mg**^ metabolism have attempted to 
correlate symptoms with changes In serum 
levels 

Hypomagnesemia has been reported in pa- 
tients with prolonged loss of gastrointestinal 
fluids cirrhosis delirium tremens, hyper- 
parathyroidism after recovery from diabetic 
acidosis, during the diuretic phase of acute 
renal failure, and In primary aldosteronism 
Although balance studies have generally not 
been done, it has usually been suggested that 
these are Mg^ deficiency states Latent 
tetany (positive Chvostek s and Trousseau s 
signs and muscular twitching enhanced by aud- 
itory or mechanical stimuli} and frank tetany 
(facial muscle spasms, carpopedal spasms, 
athetoid and choreiform movements and con- 
vulsions) have been correlated with low Mg^ 
levels There is considerable doubt about 
whether alterations in scnsorlum (confusion 
semicoma and recurrent delirium tremens) 
can be correlated with hypomagnesemia 
Cardiac arrhythmias h.ave not definitely been 
shown to occur, but cardiotcnicity similar to 
that Been with hypokalemia has been correlated 
with hypomagnesemia 

If symptomatic hjporaagnesemia la sus- 
pected the recommended therapy Is I M ad- 
ministration of 2-4 ml of S(r» MgS 04 solution 
every 6 hours (64-J2B mEq Mg'"/24 hours) 
for 24-72 hours or until symptoms arc re- 


lieved Patients with prolonged loss of gas- 
trointestinal fluids should probably receive 
10-20 mEq of Mg'^^/day 

Hypermagnesemia has been reported in 
patients with diabetic acidosis, acute renal 
foilure, and occasionally in chronic renal fail- 
ure No clinical manifestations of hypermag- 
nesemia however, have been conclusively 
demonstrated in these disorders 


ABNORMALITIES IN CALCIUM 
& PHOSPHATE METABOLISM 


Many of the abnormalities in Ca"*^ and 
HPO 4 * metabolism are the result of parathyroid 
or bone disease and will not be discussed here 
Other abnormalities in Ca"*^ and PO 4 '' metabo- 
lism are mostly associated with disturbances 
in acid-base metabolism and renal disease 

Phosphate retention and elevation of scrum 
HPO 4 ’ Is characteristically present in severe 
renal failure In associatioa with metabolic aci- 
dosis when the glomerular filtration rate falls 
to less than 30 ml /minute When hyperphos- 
phatemia exists, the Ca^ often reciprocally 
falls Hypocalcemia may, In part, be respon- 
sible for the muscular t'ritchlng. muscle 
cramps and convulsions in uremia 

Acidosis tends to raise the convulsive 
threshold in hyperphosphatemle patients, 
whereas alkalosis lowers it Consequently, 
excessive admlmetration of Na lactate or HCOj* 
18 to be avoided - or these agents should be 
administered with Ca^^ - if there is evidence 
of increasing neuromuscular Irritability Meta- 
bolic acidosis with a plasma HCO 3 " content > 

20 mEq /L ordinarily does not require the 
administration of alkalies 

In chronic renal failure, phosphate ab- 
sorption from the gut may be retarfed by the 
administration of aluminum hydroxide gel, SO- 
SO ml (or 4-6 Cm ) after meals and at bed- 
time The oral administration of calcium 
gluconate 1 Cm t i d , may be helpful in 
minimizing the symptoms of hypocalcemia in 
chronic renal failure 


MAINTENANCE THERAPY 

In addition to correction of the initial fluid 
and electrolyte disorder, replacement therapy 
must also provide for continuing losses MaiU' 
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tenance therai^ is calculated from average 
dally basal losses of electrolyte aiui fluid, but 
it must be adjusted according to variations In 
minimum urine volume, metabolic water pro- 
duction, and special losses such as occur with 
fever or gastrointestinal drainage 

Daily Average Basal Losses. 

A 70 Kg man in the resting state will 
lose body water and electrolytes m the follow- 
ing amounts per 24 hours 


Route 

Water 

1 mEq /L 

(ml ) 

INa-*- 


Cl- 

Insensible 

800 

0 


0 

(skin, lungs) 

(12 ml /Kg ) 




Urine 

1200 


~3tn 

75 

Stool 1 

200 1 

5 

10 1 

5 

Total 

2200 

75 

40 

80 


Average Maintenance Requirements 

Basal losses may be replaced as follows 


Solution 

Water 

(ml.) 

Na+ 

nE< 

fic*' 

cT" 

Glucose 
<Gm ) 

1 L. 57* dextrose | 
In 0 5-N saline 
with 20 mEq KCl 

1^00 

77 

20 

97 

50 

1 L dextrose ^ 

In water with 

20 mEq KCl 1 

1000 


20 

20 

id6 

Total 

2000 

77 1 

40 

117 

150 


These are average figures and do not apply 
to all patients Adjustments will have to be 
made according to Increased losses (e g . 
fever, gastrointestinal drainage, urinary solute 
load) or increased production (e g , ^aterof 
metabolism) 


Dally Volume & Content of Sweat Losses 



Water 

(ml) 

Na+ 

(mEq /L \ 

cr 

:mEq./L ) 

^~3*C (101»F ) 
or more, mod- 
erate sweating 

1000-1500 

"60 

50 ■ 

Severe, constant 
sweating 

lOOO-SOOO 

30 

3D 


Minimum Daily Urine Volume 

The minimum 24'hour urine volume is 
determined by the total amount of solute pre- 
sented for excretion and by the ability of the 


kidney to concentrate solute Maximum urine 
osmolarity (i e , the greatest solute load that 
the kidney will be able to handle) is about 1400 
mOsm /L 

If the concentrating ability of the kidney is 
impaired, the volume of urine required to 
handle a given solute load must be increased, 
conversely, the same solute load can be ex- 
creted uv less volume If the kidney Is able to 
put out a concentrated urine (see below) For 
example, solute excretions of 800 mOsm /day 
would require a unne volume of 2000 ml If 
the specific gravity is 1 010, whereas If the 
specific gravity is 1 035 about 500 ml of 
urine will be required 



Total Solute Excretion & Urine Volume per 
Given Sp.Gr. (Redrawn and reproduced, 
with permission, from John H Bland 
Clinical Recognition and Management of 
Disturbances of Body Fluids Saunders. 

1956 ) 

The 24 hour urme volume and specific 
gravity should always be interpreted in the 
light of the solute load An average diet pre- 
sents 600-1200 mOsm of solute for excretion, 
wWch will consist primarily of urea (from pro- 
tein catabolism) and the salts of Na"*" and IC^, 




is converted to in body mEq for mEq 


Electrolyte CoDcentrates 



NH«C1 (acidifj-lng Salt 

salt) 

"KayexaTate'*' (ion Salt It t 

exchange rCslns) 1 I 

*rnt.q /Gm unless otherwise specified 

(b converted to H* in the body mFq for mEq 
tl Gm resin removes I mEq K* and contributes 3 mEq Na^ to patient 








standard Replaceznent Preparations 41 


Since each 100 Gm of protein produces about 
500 mOsm of urea for excretion, a hlgh- 
protein ga%age formula may yield a solute 
load in excess of 1200 mOsm /24 hours Fur- 
ther, when urinary excretion of NaHCOj is 
increased, the solute load may reach 1200- 
1400 mOsm /24 hours In patients with dia- 
betic acidosis, the osmotic diuresis produced 
by keto acids may exceed 3000 ml /24 hours 
and the solute excretion 1400 mOsm /24 hours 
The fasting patient produces about 500 
mOsm of solute/24 hours This can be re- 
duced to about 300 mOsm by feeding 100 Gm 
of carbohydrate A restmg patient on a low 
Na"*" and high carbohydrate intake (common In 
patients receiving parenteral fluids) may ex- 
crete only 200 mOsra of solute/24 hours On 
the other hand, the fasting or carbohydrate- 
fed patient with Intense catabolism may ex- 
crete more than 1200 mOsm /24 hours 

Water of Metabolism 

In the basal state metabdlic processes 
produce about 200 ml of a'ater/24 hours 
This figure is subtracted from the daily basal 
losses In calculating average maintenance 
therapy In marked catabolic states however 
water of metabolism may amount to 800 ml / 
24 hours Therefore In calculating fluid re- 
placement in oliguric patients who are also 
hypercataboUc, the water of metabolism must 
be subtracted from estimated losses 

Gastxioiiitestixial Losses 

The volume and electrolyte content of 
losses occurring at various levels of the gas- 
trointestinal tract are shown on p 31 

In addition the following facts should be 
kept m mind 


The total volume of secretion in the normal 
bowel at a given time is small (about 1-2^9 of 
body weight) The amounts listed in the table 
cover a 24-hour period 

Except for acid gastric juice and some di- 
arrheal stools, the Na"*" concentration is high 
and approaches that of the ECW Extremely 
high Na.'*' concentrations may be present in bile 
and pancreatic juice 

Potassium concentration is relatively low 
but may be as high as 40 roCq /L or more 
Bicarbonate concentration is extremely 
high in pancreatic juice and somewhat above 
that of plasma throughout the lower Intestinal 
tract 

When gastrointestinal losses are large and 
prolonged the concentration of Na"*", IC^, and 
Cl~ in the gastromtestinal fluid should be meas- 
ured at least once to assess the losses accu 
rately This is essential in biliary and pan- 
creatic losses 


STANDARD REPLACEMENT 
PREPARATIONS 

(See table on p. 40.) 

Calculate replacement therapy for each 
24-hour period and determine time •of admin- 
istration and flov rate accordingly With con< 
tinuing Urge losses the most physiologic re- 
placement IS achieved by administering the 
fluid continuously over the 24-hour period 
One ml contains approximately 20 drops 
The maximum rate at which I V glucose 
should be given is about 15-20 Gm /hour, 1 e 


Volume & Electrolyte Content of Gastrointestinal Fluid Losses 


Secretion* 

mmgam 

i K* 

1 (mEq /L ) 

cr 1 

(mEq /L > ! 


Volume 
(ml ) 

Gastric juice high in 
acid 

20 

(10-30) 1 



0 

1000-9000 

Gastric juice low In 

acid 




5-25 

1000-2500 

Pancreatic juice 

140 

(115-180) 

m 

75 

(55-95) 

80 

(60-110) 

500-1000 

Bile ^ * 

148 

(130-160) 

m 

166 

(90-120) 

35 

(30-40) 

300-1000 

Small bo«el drainage 

110 

(80-150) 

m 

BTiSHiiV 


1000-3000 

Distal ileum and cecum j 

drainage 


8 I 

(5-30) 1 

im 

36 1 

1 (20-40) 1 

1000-3000 

Diarrheal stools 

■n 

25 

(10-40) 1 



500-17 006 


^Average values/ 24 hours with range in jarentheses 
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120-140 drops/minute of 5% dextrose In water 
or 60-70 drops/minute of 107« dextrose in wa- 
ter. 

In cardiac patients the maximum infusion 
rate of hypertonic saline solution is 30 drops/ 
minute In salt-depleted patients for whom 
hypertonic saline is Indicated, the rate may be 
as high as 80 drops/minute 

Hypodermoclysis should be used only for 
5% dextrose in vrater solutions, it should be 
avoided in dehydrated patients 

The maximum infusion rate of It*’ is usu- 
ally 15 mEq /hour In patients with marked 
K* depletion and metabolic alkalosis rates up 
to 30 mEq. /hour may be well tolerated 

In most instances the proper replacement 
solutions will be among those listed below or 
can be prepared from one of these solutions by 
adding electrolyte concentrates. For exam- 
ple, in metabolic alkalosis with large deficits 
of water, Na* and K*. normal saline with 40 
m£q KCi added is the solution of choice In 
patients with Na'*’. Cl", HCO,", and water de- 
pletion, Hartmann's solution (Ringer s lactate) 
may be appropriate If the metabolic acidosis 
is severe, half-normal saline with 70 ml of 
molar Na lactate/L. may be appropriate. If 
there is no Cl* deficit but a large Na'*‘ and 
HCOj' deficit, sixth-molar Na lactate may be 
the solution of choice 

In patients with continuing gastrointestinal 
losses (after the initial velume-osmolanty and 
acid-base disorder has been corrected), nor- 
mal saline supplemented with KCI is usually 
adequate If renal function Is impaired, pre- 
cisely calculated replacement is essential 
In some gastrointestinal losses (e.g , biliary 
and pancreatic juices) replacement must be 
based on the measured electrolyte content of 
the lost fluid 


DERIVATIONS OF EQUATIONS 


The equations described below can be ap- 
plied for useful approximation of plasma or 
ECW deficit only when RCV remains relatively 
constant. Therefore, if there is sizable gain 
or loss of red blood cells due to any cause or 
marked change in body water oamolsrity such 
as would occur with associated hypernatremia, 
hyponatremia, or a rapidly changing BUN. 
these equations cannot be used. They are most 
useful for approximating large short-term 
plasma and ECW deflcitB when serial hemato- 
crits are available. When (PCVj) is not known, 
an assumed normal (PCV,) of 0 4 or 0 45 may 


be successfully used in the equation in many 
instances. 

Equation 1, 

Derivation of equation relating plasma 
deficit to change in hematocrit when total red 
blood cell volume (RCV) remains constant 

RCVi = RCV before plasma loss 
RCV* » RCV after plasma loss 

Now RCV| can be expressed as 

(0.045 X body Wl la Kg.) 

assuming that the average plasma volume Is 
4 5% of body weight, 

and RCV* can be expressed as 

(l-'’pCT,) *'• 

where x ■ liters of plasma deficit. 

Since we have specified that the total red 
blood cell volume remaina conetant, 

RCVi • RCV, 

(0.045 X body wt.-x) 

, ( PCV*- PCyi) (0.043 X body wt.) 

PCV,U- PCVT)' 


Equation n. 

Derivation of equation relating ECW defi- 
cit to change in hematocrit. 

Again the RCV must remain constant. U 
Is assumed that the change In ECW is In direct 
proportion to the change in plasma volume with 
Isotonic Na"^ and H,0 depletion. This is not 
strictly true since the rising concentration of 
serum protein will tend to maintain plasma 
volume. This can be corrected by slightly 
overestimating ECW volume as 20'Ji of body 
weight. Then one can use the equation relating 
plasma volume and hematocrit to estimate 
ECW deficit by substituting (0,2 X body wt ) for 
(0 045 X body wt.). 

X liters ECW deficit - 


( PCV*- PCV>) (n 0 x 

pcv,(i- pcwr 
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Equation 111. 

Derivation of the equation for approxi- 
matuig the Na'*’ deficit in patients with hypo- 
natremia: 

The derivation is based on the tact ttiat the 
osmotic effect of administered JJa"^ is distrib- 
uted throughout TBW, so that water will move 
into the ECW compartment as Na'*' is added 
until ICW osmolanty equals ECW osmolarity. 


Therefore. (a)(y) = b(y-n) 

n g >-ib-a) 
b 

(4) Let 2 » toEq. Na"*" administered to 
change [Nafj to iNaJj. It must equal 
the difference between the total ECW 
Na"*" before and after Na'*’ administration. 


Before Na*^ Administration 



*lcfl * concentration of osmot* 
Ically active solute confined to 
ICW and equal to [Na'*'] in the 
ECW. This in fact is the con- 
centration of KT'" in the ICW. 


After Na*^ Administration 


ECW 

ICW 

Vol. = 
X + n* 


[Na?! 

=■ b 

Vol. = y-n* 

icjl-b 


*n » volume of HjO migrating 
to ECW after adding Na"^ to 
ECW. 


(1) Total Na+ in the ECW before Na+ 
administration = {a}(x) 

{2)Tolal Na+ In the ECW after Na+ 
administration » (b)(x + n) 

(3) Total C*" in the ICW is constant before 
and after Na*** administration. 


Therefore, z = b(x + n)— (a)(x) 
Substitute for n and solve for z. 

2 » (x + y)(b-a) 

Since, by definition, (x + y) = TBW, 
and (b— a) = Na^"— Naf 

nierefore, z » (Naf-NafXTBW) 

or 2 « {14D-Na?')l0.6 Xbody wt.) 


Equation JV. 

Derivation of the equation for approxi- 
mating the water deficit in patients with by^r- 
natremla due to water depletion: 


Before Water Administration 


ECW 

ICW 

INai'l a a 

a a 

{TBW~X) 


♦ (C*”] * concentration of osmotically active 
solute confined to ICW and equal to lNa*J in the 
ECW, i. e. , the ICW K*' concentration. 



After Water Administration 



♦(C*J » concentration of osmotlcally active 
solute confined to ICU and equal to [Na+J In the 
ECW i e the ICW K"*" concentration 


(1) The total body cation content (Na'*‘ + 
C'’^ is unchanged by water admlnistra 
bon but its concentration is reduced 
equally In ECW and ICW 

Therefore {a)(TBW-x) = (b){TBW) 

X » (TBW) 

(a) 

(2) When a Nagi (or Nat before HjO ad 
ministration) b = NaJj (or normal Nat 
of 140 mEq /L ) and TBW • (0 6)(body 
wt in Kg ) then 

X liters of HjO deficit * 

Nae,-140 g j 

Natl 
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Diets 

Sheldon Morgen & Florence E. Ol$on 


The diet must supply the following essen- 
tial components (1) Calories for energy (sup- 
plied mainly by carbohydrate). (2) protein for 
growth, tissue repair, and energy, (3) carbo- 
hydrate for energy and for prevention of keto- 
sis, (4) fat for essential fatty acids and energy, 
(S) minerals and vitamins for maintenance of 
optimal tissue function and electrolyte equilib- 
rium, and (6) water for absorption and trans- 
port of foods and waste products, and for ex- 
cretion. These requirements can he normally 
met by Including the basic foodstuffs as out- 
lined below. (The dietary components are 
altered as Indicated for the needs of the indi- 
vidual.) Personal eattog habits, racial and 
rsligiotis restrictions, expense, end availabil- 
ity of foods must be considered in the prepa- 
ration of any diet. 

Basie Poods for a Well Balanced Diet. 

A Milk*. Whole or skimmed. Adults. 2 
cups (16 02.). Children, 4 cups (32 os.). 

B. Vegetables Two or more servings. 

1. Starchy (e.g. , potatoes) or additional 
cereal foods, 1/2 cup (100 Cm.). 

2. Cooked, preferably yellow, 1/2 cup 
(100 Gm.). 

3. Haw (salad or juice), V2-1 cup (100- 
200 Gm.). 

C. Fruits. Two or more servings. 

1, Raw (citrus or tomato often), 1/2 cup 
(100 Gm.). 

2. Other (preferably colored and not 
sweetened), 1/2 cup (100 Gm.). 

D. Eggs*. Three to 5 per week. 

E. Meats, cheese, fish, legumes** One 
or more servings of one of the following* 

1. Low-fat meats, one serving (3-4 oz.), 

2. Regular meats, one serving (3-4 oz,). 

3. Cheddar or American cheese, I oz. 

4. Cottage cheese, 1/2 cup. 

5. Cooked beans (mature), 1/2 cup (100 
Gm.). 


F Cereal or bread Whole grain or en- 
riched cereal or bread, 2 or more portions 
(one portion = 1/2 cup or 100 Gm, cooked cereal 
or 1-2 slices of bread (25 Gm. /slice)]. 

G Fats and oils. Butter or other fat, 2 
or more Tbsp. daily. For increased essential 
fatty acids (EFA, polyunsaturated), include one 
of the following in the diet 

1. Cottonseed oil, com oil. soybean oil, 
safflower oil. 

2 Nuts (walnuts preferred). 

3. Special margarine (high EFA content). 

When preparing the food, always make the 
servings attractive to sight, taste, and smell, 
and serve at the proper temperature. The 
best planned diet is useless unless it is eaten 
by the patient. 

Modifying the Basie Diet. 

A. Increased. All or part of the diet must 
be increased to compensate either for in- 
creased activity or mcreaeed metabolism, as 
in thyrotoxicosis, tissue injury, and fever 

B. Decreased In obesity, the diet should 
have fewer calories from carbohydrates and 
fat. 

C. Restricted Some diseases require 
specific restrictions or variations of one or 
more of the basic dietary constituents 

D. The texture of foods and the frequency 
of feedings may need to be changed, as in gas- 
trointestinal disorders, 

E. The importance of well planned meal 
patterns so that the basic (essential) foods will 
be included must be emphasized to all patients. 
Poor eating habits may be contributing factors 
In many Illnesses. Patients placed on correc- 
tive diets must not be permitted to resume im- 
proper eating habits that caused the original 
problem, 1. e , , the obese patient. 




vHigh-protein foods. 
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PRINCIPAL T7PES OF DIETS 


The following diets are planned around the 
basic foods (listed above) which form the nu- 
cleus of a well-balanced diet Reference is 
made In the diets to carbohydrate content of 
foods protein concentration and tj-pes of pro- 
tein and fat (including polyunsaturated fats). 
These foodstuffs are analyzed in the charts 
which follow 

Slppy Diets 

Progressive nomrrjtating acid-bufferlng 
diets taken on a regular schedule 

Composition 

Stage I 3 oz (90 mi ) half milk and 
half cream every hour from 7 00 a m to 7 00 
p m 

Stage 11 Stage I plus 3 feedings of re 
fined cereal (3 oz /serving) and one soft cooked 
egg t 1 d 

Stage lU Stage II plus creamed soups 
and pureed vegetables 

Stage IV 3 oz (90 ml ) milk and 
cream every hour plus regular small feedings 
of lean meat potato pureed vegetables, re- 
fined cereals and breads custard puddings 
cream and butter 

Restrictions Meat extracts bran raw 
vegetables and fruits tea coffee condiments, 
spices alcohol and carbonated beverages 

If the hlgh-calorlc components end butter 
fat content of the above diet are contraindica- 
ted use nonfat milk powder 1/2 cup to one cup 
of water in place of milk and cream for 3 oz 
feeding or combine thia mixture with an equal 
quantity of homogenized milk In stage III and 
IV use boiled baked or broiled chicken and 
fish in place of egg (reduce to one per day) 

Modified Meulengracht'e (Bland) Diet. 

Use 5-6 feedings of smooth nonirritating 
food (See instructions under bland diet ) 

7am Bland fruit juice or strained 
fruit Cooked refined cereal milk toasted 
white bread butter jelly tea 

10 a m Custard or plain gelatin 
dessert with cream 

12 noon Tender meat Broiled beef 
patty, ground lean meat, baked broiled or 
boiled chicken or fish Refined starchy foods 
as baked potato (no skin) steamed rice 
Smooth cooked or strained fruit Plain crisp 
cookie (arrowroot) Tea, Melba toast butter 
or margarine 

3pm Tapioca or rice pudding, milk 
(hot or cold) 

5pm Bland, strained cream soup 
Tender meat (see 12 00 noon) or egg, cottage 


cheese Vegetable puree Toasted white 
bread or soda crackers, butter, jelly Plain 
ice cream or smooth cooked fruit tea. 

8pm Hot milk, Melba toast or 
cooked refined cereal with milk Crisp 
toasted white bread rusk, or zwieback with 
butter 

Bland Diet 

A normal diet modified to be smooth, non 
irritating, and bland In taste May also be 
used as low-residue diet (use purged cooked 
vegetables and fruits) 

Composition Lean meats, fish, poultry, 
eggs cottage cheese, milk, buttermilk, po- 
tato. pureed or whole cooked vegetables and 
fruits, diluted orange Juice, ripe banana, re- 
fined cereals and breads, custard, pudding 
plain ice cream, gelatin desserts, cream, 
butter, margarine, salad oil, salt, sugar, 
coffee and tea In moderation 

Meals should not be large, small Interval 
feedings are preferred Always give one feed- 
ing at bedtime 

Restrictions* Fried foods, raw vegetables 
and fruits (note exceptions), all gas-forming 
vegetables or those strong juices, fruits 
with seeds and skins, bran, whole grain cere- 
als or breads, highly seasoned foods, car* 
bonated beverages, and alcohol 

Diabetic Diet (See chart on p B2 ) 

Composition* A balanced measured diet 
divided Into 3 meals and 3 snaeka 

Restrictions Sugars or excessive amounts 
of starches and other hlgh-carbohydrate foods 

Low-fat, Nongas-fonning Diet 

Composition Lean meat, fish poultry, 
skimmed milk or buttermilk, cottage cheese, 
cereal products, bread vegetables and fruits 
except those listed below, gelatin desserts 
sherbet puddings without cream sugars and 
Jellies 

Restrictions Pork, ham, bacon, sausage 
and cold cuts, all fat meat, gravies, all cheese 
except cottage cheese, cream, butter, mar- 
garme, mayonnaise, oil, nuts, chocolate, pas* 
tries, and any fried food Restrict also gas- 
forming foods such as the cabbage family, 
onltms, turnips, cucumbers, radishes, green 
peppers, dried peas, beans and other legumes, 
melons, raw apples, and all highly seasoned 
foods 

Hlgh-protein, High-carbohydrste, Low-fat 
Diet. 

Composition A low-fst diet with stress 
placed on large servings of lean meat, fish 
and fowl, skimmed milk (may use nonfat milk 
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powder, V2 cup to one cup water) or buttermilk, 
cottage cheese, cereal, breads, fruit Juices, 
Sugar, and jelly. Add nonfat mllkpow'der to 
other foods (e.g., ground meats, cereal, fat- 
free soups). The physician should specify the 
amount of protein desired in the diet. 

Restrictions: Same as for low-fat, non- 
gas-forraing diet. 

High-residue Diet, 

Composition: A normal diet with a maxi- 
mum of bulk All of the basic foods with extra 
servings of whole grain cereals and breads, 
vegetables, fruits, and an adequate amount of 
fluids 

Restrictions: None. 

Cholesterol Lowering Diet. (See chart on p 51 ) 

Composition: A diet high in polyunsatu- 
rated fatty acids, which are of vegetable ori- 
gin Meat must be trimmed of fat 

Restrictions: Limited use of eggs, meat 
and butter. 

High-calorie. High-proteln, Hlgh-vltamln Diet. 

A normal diet containing extra foods high 
In protein and all of the vitamins. 

Composition. All of the basic foods with 
increased amounts of meat, fish, poultry, hv- 
er, eggs, milk, cheese, whole grain cereals, 
carrots, green vegetables, citrus fruits, but- 
ter or margarine. 

Restrictions: None. 

Low-calorie Diets. (See chart on p. SO ) 

Bulky diets containing adequate protein 
which are lower in calories than the patient's 
daily requirement 

Help the patient to reevaluate his present 
eatmg habits, e.g., omission of breakfast or 
inadequate breakfast leads to “snacking” of 
high-calorle food lacking in good nutrients. 

(A very large meal at night tends to decrease 
the appetite for breakfast.) The desire for 
hlgh-calone foods can be controlled by giving 
the proper amounts of basic foods In a well 
regulated dally pattern of food Intake. 

Low-protein Diet. 

A normal diet with the protein foods lim- 
ited to the minimum but adequate amount. The 
physician should specify protein Intake in Gm. 
protein per day. 

Special Elimination Diets. 

A normal diet containing no foods sus- 
pected of causing allergic reactions. Such re- 
actions are produced most frequently by wheat, 
eggs, and milk, less frequently by citrus fruits, 
nuts, chocolate, and fish. Other foods may 
Infrequently cause reactions. 


More specialized diets have been prepared 
by allergists and are used both diagnostically 
and therapeutically. Consult books on allergy 
for these diets 

Low-purine Diet. 

Diet low in nucleoproteins. 

Restrictions: The following are strictly 
forbidden Liver, kidney, sweetbreads sar- 
dines, anchovies brains, whole gram prod- 
ucts, gravy, soups, meat extractives, aspar- 
agus beans, cauliflower, peas, lentils, and 
mushrooms. 

Limited quantities of other meats, fish, 
and fowl may be allowed 

Composition All other foods are allowed 
Most protein to be derived from eggs and dairy 
products 

Low-sodium Diet. (See chart on p SI.) 

The degree of sodium restriction is vari- 
able In general, the lower the sodium con- 
tent, the less palatable the diet, therefore, 
patients will usually not adhere faithfully to 
diets very low in sodium (200-500 mg./day). 

Foods must be prepared without salt or 
any of the herb-flavored or smoke-flavored 
salts Omit all cured meats, canned foods 
with added salt, pickles, sauces, salad dress- 
ings, bouillon cubes, salted nuts, potato chips, 
crackers, baking powder or baking soda Most 
“prepared' food has some salt added (read 
label). Avoid the high-sodium foods listed on 
p 4d The essential foods on this list can be 
served in limited quantities only The follow 
mg add flavor in the absence of salt all dry or 
fresh herbs, lemon, vinegar, and tomatoes 


CARBOHYDRATE CONTENT OF FOODS 


Rough Approximation. 

The following approximate values are suf- 
ficient in most cases for calculatmg the carbo- 
hydrate content of foods. An “average serv- 
ing” is about f/2 cup cooked or one cup of raw 
vegetables or fruits 


Average 

Serving 

Amount of ! 
CHO 

Total 

Calories 

Vegetable 

4-8 Gm. 

25 

Fruit 

T.2-15 CmT 

50 

Slice bread, potatoes, 

15-20 Gm. 

75 

com, beans, cereals 
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Close Approximation 

WTien more precise calculations are nee 
essary determine the carbohydrate content of 
foods from the following lists 


S?* Vegetables One portion of ^|2 cup 
(too Gm ) contains 2 Gm protein 3 
Gm carbohydrate and 2o Calories 


Asparagus 

Broccoli 

Brussels sprouts 

Cabbage 

Cauliflower 

Celery 

Cucumber 

Eggplant 

Lettuce (all types) 

Mushrooms 

Okra 

Parsley 

Pepper green 

Radishes 

Rhubarb 


Sauerkraut 
Siringbeans young 
Summer squash 
Tomatoes 
Watercress 
Greens 

Beet greens 

Chard 

Collards 

Dandelion 

Kale 

Mustard 

Poke 

Spinach 

Turnip greens 


7% Vegetables One portion of V2 cup 
(100 Gm ) contains 2 Gm protein 7 
Gm carbohydrate and 26 Calories 


Beets Green peas Rutabagas 

Carrots Onions Turnips 

Globe artichoke Pumpkio Winter squash 

20% Vegetables & Cereal Food One 
portion of 1/2 cup (100 Om ) contains 2 
Gm protein 20Gra carbohydrate 
and 88 Calories 


Cooked beans 
Cooked grits 
Cooked macaroni 
Cooked noodles 
Cooked rice 
Cooked spaghetti 


Com 
Parsnips 
Potato (white) 
Water chestnut 
Sweet potato or 
yam (J/4 cup) 


10 1S% Fruits One portion of Vz cup 
(100 Gm ) contains 10 Gm carbohydrate 
and 40 Calories Most fresh unsweet 
ened cooked or frozen fruits (except 
those listed in 20% fruit list) 


Apples Melons (all types) 

Apricots Oranges 

Berries (all types) Peaches 

Grapefruit Pears 

Lemons Pineapple 

Limes Tangerines 


80 Calories Includes sweetened canned 
fruit and the following fresh or dried 
fruits 


Banana 
Figs (fresh) 
Grapes 
Plums 


Dried fruits V4 cup 
(prunes apricots 
peaches dates not 
cooked) 


Starch List The following portions 
contain 2 Gm protein 15 Gro carbo 
hydrate and 68 Calories 


1 slice (25 Gm ) bread (any kind but pastry 
type breads) 

VZ cup (too Gro ) cooked cereal 

^4 cup (15 20 Gm ) dry (puffed or flake) 
cereal 

1 small muffin or roll (2 inches In dlam 
eter) 

2 graham crackers 

3 saJtines (2 inches square) 

3 Ry Krlsp (2X3 inches) 


CALORIE CONTENT OF BEVERAGES 


The following common beverages contain 
the stated number of Calones/oz 

Black coffee (1) 

Tea (0) 

Ginger ale (12) 

Beer (12) 

Other carbonated beverages (15) 

Dry wine (25) 

Sweet wine (40) 

Liquors (75) 

The caloric content of beer wine and 
liquors are derived mainly from alcohol 


SODIUM CONTENT OF FOODS 
(Without Added Salt) 


Foods Very Low in Sodium (Trace Amounts) 


Coffee 

Granulated sv^ar 
Granulated gelatin 
Jellies 

Natural herbs 


Oil 

Plain matioth 
Sweet butter 
Tea 


20% Fruits One portion of V2 cup (100 
Gm ) contains 20 Gm carbohydrate and 



Fresh Foods Containing Less Than 5 mg. 
Sodium/ 100 Gm. Portion. 


POTA^roM CONTENT OF FOODS 


Asparagus 
Com* 
Cucumbers 
Dried beans 
Eggplant 
Green beans 
Lima beans* 
Most fruits 


Nuts, unsalted 
(2 mg./ 100 
Gm.) 

Okra 

Peas* 

Parsnips 

Peppers 


Potatoes 
Pumpkin 
Squash (all 
types) 
Tomatoes 
Waxed beans 
Yellow turmps 


Cereals contain about 4-6 mg./ 100 Gm. 
dry weight. The following, when cooked or 
prepared without added salt, deliver about 1 
mg. sodium/serving. (Note; Read label. Some 
"quick-cooking" enriched cereals contain a 
sodium compound.) Oatmeal, rolled wheat, 
Ralston, Wheatena, Wheathearta, cracked 
wheat, farina, commeal, grits, rice. Puffed 
Rice. Puffed Wheat, Shredded Wheat, and 
Sugar Pops. 


Foods Containir^ 5-25 mg. Sodium/lOO Gm. 
Portion (or as Specified). 


Broccoli 
Bread, unsalted 
(7 mg./25Gm. slice) 
Brussels sprouts 
Cabbage 
Cauliflower 
Cucumbers 


Dried peas 
Dry curd cottage 
cheese 
Omons 
Parsnips 
Radishes 
Sweet potatoes 


Foods High in Sodium Content (Values/ 100 Gm. 
Portion or as Specified), 


Artichoke (40 mg.) Shellfish (75-400 

Beets (40 rag.) mg.) 

Beet greens (130 mg.) Meats (unsalted); 
Bread, commercfal Ffah (Including 

mg./25Qm. slice) marine-type but 
Carrots (50 mg.) not shellfish). 

Celery (100 mg.) beef, pork, 

Chard (100 mg) veal, chicken. 

Egg. 1 medium (70 mg.) turkey (70-90 
Kale (80 mg.) nig.) 

Sausages (very high in White turnips 
sodium) (40 mg.) 

Sodium Content of Beverages. 


Beer (20 mg./8 oz.) 
Coca-Cola (5 mg./ 

8 oz.) 

Coffee, tea (virtually 
no sodium) 
Buttermilk (130 mg./ 
100 ml.) 


Ginger Ale (20 mg./ 
8 os.) 

Low-Sodium milk 
(5 mg,/ 100 ml.) 
Milk, whole or 
skimmed (50 mg./ 

100 ml.) 


All foods in the natural state are rich 
sources of potassium. 

All raw or cooked fruits, with the juices 
eaten, are good sources of potassium. The 
following are excellent sources (3DD mg. or 
more per 100 Gm. portion): apricots, bananas, 
nectarines, all dried fruits. 

Nearly all vegetables contain 300 mg. of 
potassium per 100 Gm, portion, but proper 
cooking or use of vegetable juices is neces- 
sary if the potassium is to be retained. Po- 
tatoes. dried peas, and beans are especially 
high In potassium. 

All meats, chicken, and fish (but not shell- 
fish) supply about 300 rag. of potassium per 
100 Gm, portion. 

Milk contains 150 mg./ 100 ml, , or over 
300 mg./cup. 

Nuts contain about 600 mg, /IDO Gm. (One 
cup of nuts Is 100-150 Gm. ) 

Miscellaneous foods high m potassium are 
tea, coffee, cocoa, chocolate, molasses, bran, 
wheat germ, and brewer’s yeast (dried yeast) 


TUBE FEEDINGS 


Tube feedings are employed when patient 
IS unable or unwilling to t^e food by mouth, 

A convenient means of administering the feed- 
ings 18 with a small polyethylene tube passed 
uitranasally. Many food mixtures may be giv> 
en, the only requirements are that the food be 
fluid or In a suspension of very small particles. 

Protein hydrolysates are often irritating. 
Formulas containing egg tend to occlude the 
lumens of small tubes. Excellent formulas 
can be prepared by using milk (occasionally 
clots In tube), calcium caseinate. Lonalac . 
strained meats, lactose, sucrose, or glucose. 
Fats such as salad oil may be added if emulsi- 
fied with polysorbate 80 (Tween 80®) or a sim- 
ilar agent. Vitamins and minerals are added 
as Indicated. 

Caution: (1) Begin with more dilute mate- 
rial and administer slowly. (2) The best rate 
IS usually 3 Li.fZ4 hours. (3J Never administer 
over 200 ml. at a time. (4) If foods must be 
given rapidly, wann to body temperature. (5) 

If gastric distention is suspected, aspirate with 
a gastric tube. (6) Use with care in comatose 
patients to prevent aspiration. 

Examples of tube feeding formulas are as 
follows. 


^frozen lima beans, com, and p^aa mntam* 
much more sodium than when Served fresh. 
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{l)Low calcium high protein diet Supplies 
3000 CalorIes/3 L (l Cal /ml ) contains 
133 Gm protein 

Strained canned baby 400 Gm (4 cans) 
meat 

Tomato juice 1900 ml 

Prune juice 90 ml 

All purpose Soyalac® 200 Cm 

Lactose or sucrose 315 Gm (iVs cups) 

Water q s ad 3000 ml 

t2) Inexpensive high protein formula Supplies 
3000 Calartcs/3 L (1 Cal /ml ) contains 
120 Gm protein 


Homogenized milk. 2200 ml 
V2 milk and V2 cream 600 ml 
Eggs 6 

Dextri Maltose® 7 Tbsp 

lactose or sucrose 

(3) Low sodium high protein formula Sup 
plies 3000 Calories/3 L (1 Cal /ml ) con 
tains 150 Gm protein 78 mg sodium 
Either of the following may be used 

(1) Lonalac® 600 Gm 

Water q s ad 3000 ml 

(2) Low sodium milk 3000 ral 


PROTEIN CONTENT OP FOODS 



Skimmed (nonfat) 

milk or cultured 1 cup (8 oz ) 

buttermilk 


*(owl ftah shellftsn liver heart sweetbreads 
tAll other lean meats and lean cold cuts 

]Pork ham bacon fatty meats sausage meats luncheon meats 
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*To reduce sodium content 100 mg , use low>sodium milk 

fUse regular bread and butter to increase sodium and keep constant 

^Restrict high-sodiura vegetables (over 25 mg / 100 Gm ) to 3 servings weekly. 


CHOLESTEROL-LOWERING DIET, 
HIGH EFA (POLYUNSATURATED) DIET 


160Q Calories | 2000 Calories 2500 Calories 

(80 Gm. Protein) | (100 Cm. Protein) | (120 Gm Protein) 



♦Fowl, fish, shellfish, liver, breast, sweetbreads. May substitute regular meat once a day. 
tAll other lean meats and lean cold cuts. May substitute low-fat meat twice a day. 

•jSce p. 48 
iSce p. 48 
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4 ... 

Skin & Appendages 

Ree$B Jtees,Jr 


Diagnosis of Skin Disorders. 

Take a thorough case history from every 
patient ^Mth a skin disease Do not neglect 
the role of constitutional factors in production 
or aggravation of skin diseases (e g , interna^ 
disease, emotional factors, dietary aberra- 
tions) Examine the entire body surface In 
good (preferably natural) light 

Planning the Treatment. 

A bewildering variety of topical agents ar® 
available for the treatment of dermatologic 
disorders In general, It is better to be thor-' 
oughly familiar with a few drugs and treatment 
methods than to attempt to use a great many 
In planning the treatment It is necessary 
consider the individual character of the pa- 
tient's skin Dry skins usually require lubri- 
cating or softening agents, moist or oily skins 
usually require greaseless drying agents 
Begin treatment with mild, simple rem- 
edies In general, acute, inflamed lesions ar® 
best treated with soothing, nonirritating agent^> 
chronic, thickened lesions with stimulating or 
keratolytic agents Apply a small amount of 
medicament to a small area and observe for 
15-20 minutes for skin sensitivity 

Do not change remedies before the agent 
has had time to demonstrate Its effectiveness 
However, discontinue the drug immediately If 
an untoward local reaction develops 

Instruct the patient carefully on how to 
apply medicaments 

When in doubt about the proper method of 
treatment, undertreat rather than overtreat 

General Rules Governing Choice of Topical 
Treatment of Various Stages of 
Dermatoses 

Note: The choice of treatment will vary 
with the individual case depending upon the 
characteristics of the dermatosis, the extent 
of the lesions, the general character of the pa" 
tient's skin, previous medication and drug 
allergies, and other factors. 

A. Acute Lesions (Recent onset, red, 
burning, swollen, itching, blistering, or 


oozing ) Use wet preparations, such as soaks 
for lesions localized to extremities (see p. 93), 
wet dressmgs for localized lesions of the head, 
neck, trunk, or extremities (see p 93), or 
baths for generalized lesions (see p. 54} 

B Subacute Lesions (Intermediate dura- 
tion. subsiding lesions, and lesions which are 
less angry in appearance ) Use wet preparS” 
tions as outlined above, shake lotions (see p 
94). or both 

C Chronic Lesions (Longer duration, 
quiescent, thickened, encrusted, fissured, 
scaly ) Use wet preparations or shake lotions 
(or both) as outlined above, or any of the fol* 
towing emulsions (see p 94), hydrophilic 
ointments (see p. 95), pastes (high powder 
content) (see p 95), creams such as cold 
creams and vanishing creams (see p 95), or 
greasy ointments (see p. 95). 

Prevention of Complications. 

The most common complications of skin 
diseases are pyoderma, local or systemic 
spread of infection, overtreatment dermatitis, 
drug sensitivity reactions, and cosmetic dis- 
figuration 

A Pyoderma Infected, inflamed, or de- 
nuded areas of skin are receptive environ- 
ments for pyogenic organisms introduced by 
scratching, rubbing, or squeezing of skin 
lesions Patients should be instructed to wash 
their hands frequently and to avoid manipula- 
tion of infected areas Medications should be 
kept in closed containers and applied with 
sterile applicators, which should be discard- 
ed after use Crusts and scabs should not be 
removed except by the physician If an infec- 
tion occurs In a hairy portion of the body, 
special care should be taken in cleansing and 
shaving the area 

B. Local or Systemic Spread of Infection 
Almost any skin infection may spread by ex- 
tension or through blood vascular or lymphatic 
channels In most cases this complication Is 
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a much greater threat to the patient’s health 
and Ute than the primary skin infection A 
most striking and serious example Is the ex- 
tension of staphylococcic Infections of the face 
to the cavernous sinuses Lymphangitis, 
lymphadenitis septicemia renal carbuncle, 
bladder Infections and glomerulonephritis 
may occur ss sequelae to primary skin infec- 
tion For these reasons it is important to 
Institute vigorous local and systemic meas- 
ures for the control of skin Infections Sys- 
temic antibiotics are ordinarily reserved for 
serious skin infections or infections associ- 
ated with systemic reactions, and should be 
selected on the basis of bacterlologlc studies 

C Overtreatment Dermatitis This may 
be avoided if the physician and the patient are 
aware that underlreatmcnt is preferable to 
overtreatment end if the patient is warned to 
avoid overenthuslastic application of topical 
remedies {either too much or too long) 

D Exfoliative Dermatitis This compli- 
cation cannot always be anticipated or avoided 
but it may be mtnimtzed if a careful history of 
drug sensitivity is obtained before Institution 
Of drug therapy In allergic individuals it is 
imperative to apply a small amount of topical 
medication in order to determine hypersensi- 
tivity Drugs which may be required for 
systemic use (e g sulfonamides, antibiotics, 
or antihistamines) should preferably not be 
used in topical preparations 

£ Cosmetic Disfiguration Disfiguration 
due to skin disorders may be avoided by early, 
careful treatment of skin lesions and by ap- 
propiate dermatologic operative technics 
Self-manipulation of skin lesions, especially 
on the face and exposed skin areas should be 
avoided 


Plllsbury, D M . & others Dermatoloj^ 
Saurders, 19s6 

Sulzberger. M B . t\olf. J , & V 11 Witten 
Dermatology Diagnosis and Treatment, 
2nd ed Year Book, 1961 


PRURITUS 

(Itching) 


•'Pruritus Is that disagreeable sensation 
which excites the desire to scratch ’ (Haffen- 
reffer ) it is the commonest presenting 
eymp*om in dermatology, and Includes local- 
ized or generalized itching stinging, crawl- 


ing and burning sensations Pruritus Is far 
less well tolerated than pain 

Transient, mild pruritus may be physio- 
logic Pruritus may be a symptom of specific 
dermatologic disorders, may be idiopathic or 
may foreshadow or accompany serious dlsea5e 
of Internal origin (lymphomas and other neo- 
plasms hepatic or biliary disease, diabetes 
melUtus, nephritis, or drug intoxication or 
habituation) Perhaps the most common cause 
of generalized pruritus is excessive dryness 
of the skin as In borderline forms of Ichthy- 
osis senile degeneration complicated by irri- 
tation with soaps, and low humidity due to 
artificial heating and cold weather Other 
causes are pressure and chafing, chemical 
irritants (including drugs) food and other al- 
lergies, and emotional factors 

Treatment 

A General Measures Foods should be 
simple, avoid rich and spicy foods Test diets 
or elimination diets are Indicated for sus- 
pected food allergies (see p 47) If pruritus 
Is believed to be primarily a manifestation of 
an emotional disorder, direct therapy accord- 
ingly External irritants (e g , rou^ clothing 
occupational contactante) should be avoided 
Soaps and detergents should not be used by per- 
sona with dry or Irritated skin Starch baths 
may be used (see above) Kails should be kept 
trimmed and clean Avoid scratching, if pos- 
sible Unnecessary medications should be 
discontinued since medication Itself often pro- 
duces pruritus 

B Specific Measures Remove or treat 
specific causes whenever possible 

C Local Measures 

1 Shake lotions emulsions, and oint- 
ments. incorporating the volatile analgesics 
and antipruritics listed in the table on p 94. 
may be of value In relieving Itching 

2 If the skin is too dry, softening agents 
may afford relief, e g , rose water ointment 

(5 30, p 05) An excellent principle for dry 

skin is to wet it, as in a bath (to hydrate the 
keratin] and then apply petrolatum to the wet 
skin to trap the moisture 

3 If the skin is too moist, drying agents 

may afford relief, e g . wet dressings, si^s 

(5 1-7, p 03), shake lotions (5 13-15, p WJ* 
and powders (5 B- 11, p 93) (especially U the 
process Is ocute). 

4 Tub baths -Generalized pruritus may 

often be effectively controlled by lukewarm 
baths. 15 minutes 2-3 times dally After bath- 
ing Oie skin should be blotted (not nibbed) dry 
(Caution Avoid excessive drying of skin ty 
overbathing prolonged bathing periods, end 
exposure to drafts after bathing ) Useful be 
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formulations are as follows (1) Starch and soda 
bath 1-3 cups of starch and one cup of sodium 
bicarbonate dissolved thoroughly in one tubful 
(50 gallons) of lukewarm water (Soda may 
be omitted ) (2) Tar bath Dissolve 50-100 ml 
Coal Tar Solution, U.S P , In one tubful (50 
gallons) of warm water (Watch for sensi- 
tlvi^ ) 

D Systemic Antipruritic Drugs 

1 Calcium gluconate injection, 10®e, 10 ml 
I V slowly, once daily or every other day 

p r n 

2 Antihlstaminic and antiserotonin drugs 
may be tried in certain cases of pruritus of al- 
lergic or undetermined etiology 

3 Epinephrine Injection, 0 25-1 ml of 

1 1000 solution every 4 hours may be of value 
In acute cases which may be due to allergy 
(e g , urticaria) 

4 Phenobarbltal, 15-30 mg (V4-V2 gr ) 
2-4 times dally, may provide useful Sedation 
In agitated or distracted patients Barbitu- 
rates themselves rarely produce dermatitis 

5 Corticotropin or the cortlsones (see 
Chapter 17). 

Prognosis 

Elimination of external factors and irri- 
tating agents is often successful in giving 
complete relief of pruritus Pruritus aecem- 
pan^g specific skin disease will subside 
when the disease Is brought under control 
Idiopathic pruritus and that accompanying 
serious Internal disease may not respond to 
any type of therapy 


Shelley, W B , & R P. Arthur The neuro- 
histology and neurophysiology of the itch 
sensation in man Arch Dermat 76 296-323, 


COMMON DERMATOSES 


DERMATITIS VENENATA 
(Contact Dermatitis A Dermatitis 
Due to Plant Irritants) 


Essentials of Diagnosis 

• Erythema followed by pruntlc papules 
and vesicles in area of contact with 
suspected excitant 

• Weeping, crusting, secondary infetf- 
tton 

• History of previous “reaction’ to 
suspected agent 

• Patch test with suspected agent is 
positive 

Asymmetric distribution and a his- 
tory of contact help distinguish derPQa- 
titis venenata from other skin lesions 
Differentiation may be difficult if the 
area of Involvement Is consistent with 
other types of skin disorders, e g > 
scabies and dermatophytid and swe^t 
retention reactions on the hands, sebor- 
rheic dermatitis on the acalp, and siopic 
dermatitis and eczema on the body 

General Considerations 

Dermatitis venenata is an acute or chronic 
dermatitis which results from direct skin con- 
tact with chemicals or other irritants (e g . 
poison ivy) Lesions are most often on ex-' 
posed parts Four-fifths of such disturbances 
are due to excessive exposure to or additive 
effects of primary or universal Irritants (e g . 
soaps, detergents, organic solvents) Others 
are 6ue\D actual contact aYtergy or idiosynt-'ra'sy 

Clinical Findings 

A Symptoms and Signs Itching, burning, 
and stinging are often extremely severe dis- 
tributed on exposed parts or in bizarre asym- 
metric patterns The lesions consist of ery- 
theroatous macules, papules, and vesicles 
The affected area is often hot and swollen 
with exudation crusting, and secondary infec- 
tion The pattern of the eruption may be diag- 
nostic (e g , typical linear streaked vesicles 
on the extremities and erythema and swelUhg 
of the gemtals in poison oak dermatitis) The 
location 'will often suggest the cause scalp 
involvement suggests hair tints, lacquer, 
shampoos, or tonics, face involvement, creams, 
soaps, shaving materials, neck involvement, 
jewelry, fingernail polish, etc 
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B Laboratory Findings The patch teat 
may be useful but has serious limitations In 
the event of a positive reaction, a control test 
must be done on another individual to rule out 
primary irritation 

Prevention 

A. Prevent Re-exposure to Irritants: 

Avoid soaps and detergents Use so-called 
"nonallergenic cosmetics” or eliminate cos- 
metics entirely Protective rubber gloves 
may be used but are seldom Indicated In 
such cases an Inner cotton glove must be used 
Protective (barrier) creams are almost use- 
less It may be necessary to change occupa- 
tion or duties If occupational exposure Is other- 
wise unavoidable 

Plant Irritants (especially Rhus species, 
e g , poison ivy) should be destroyed by man- 
ual removal or by chemical means (2, 4-D or 
dlchlorophenoxyacetlc acid) near dwellings and 
In frequented areas 

B Prompt snd thorough removal of Irri- 
tants by prolonged washing or by removal with 
BoKents or other chemical agents may be 
effective if done very shortly after exposure 
In the case of Rhus toxin, thorough washing 
with soap and water must be done within a few 
minutes if it is to be of any value 

C Most well-controlled studies indicate 
that injection or ingestion of Rhus antigen is of 
no practical clinical lalue 

Treatment. 

A General Measures* Corticotropin by 
injection or one of the cortlsones by mouth 
dally may be tried (see Chapter 17) 

B Local Measures: Treat the stage and 
type of dermatitis (see p 53). 

1. Acute weeping dermatitis - Do not 
scrub lesions with soap and water. Apply 
soothing solutions (see p. 93). If the eruption 
becomes generalized, use the soothing starch 
and soda antipruritic bath described on p. 54. 
Shake lotions (S 13-15, p 94} may be Indi- 
cated Instead of wet dressings or In intervals 
between wet dressings, especially for Involve- 
ment of intcrtriginous areas or when oozing Is 
not marked Lesions on the extremities may 
be bandaged with wet dressings Hydrocor- 
tisone and related preparations in lotion, 
cream, or ointment applied sparingly 2-4 
times dally may be very helpful 

2 Subacute dermatitis (subsiding) - Use 
shake lotions. 

3 Chronic dermatitis (dry and Uchenlfled}- 
Traat with hydrophilic, greasy ointments or 


creams. Tars are perhaps most useful In 
this stage of the dermatitis. 

Prognosis. 

Dermatitis venenata is self-limited If re- 
exposure is prevented Spontaneous desensi- 
tlzatlon may occur Increasing sensitivity to 
industrial irritants may necessitate a change 
of occupation 


Baer, R L , &.V H Witten Allergic eczen* 
atous contact dermatitis Part I, pp 7-38, 
In Year Book of Dermatology and Syphil- 
ology Year Book, 19S6-57 
Kligman, A M Hyposensitization against 
rhus dermatitis Arch Dermat 78 47-70, 
1938 


ERYTHEMA NODOSUM 


Eesentials of Diagnosis 

• Sudden appearance of painful red nod- 
ules usually on anterior surfaces of 
both legs 

• Regression in a few weeks to resemble 
a contusion 

• History or findings of infection or drug 
sensitivity in some cases 

Syphilitic nodules and gummas are 
painless, often unilateral, and are not 
red In the late stages erythema 
nodosum must be distinguished from 
simple contusions and bruises Ery* 
thema multiforme occurs In general- 
ized distribution 

General Considerations.. 

Erythema nodosum is a symptom complex 
characterized by tender, erythematous nodules 
which appear most commonly on the extensor 
surfaces of the legs It usually lasts about 6 
weeks, and may be recurrent It may be as- 
sociated with various Infections (primary 
coccidioidomycosis, primary tuberculosis, 
streptococcosis, rheumatic fever, or syphilis) 
or may be due to drug sensitivity (notably 
eulfathiazole) 

Clinical Findings 

A Symptoms and Signs The swellings 
arc exquisitely lender, and are usually pre- 
ceded by fever, malaise, and arthralgia 77>c 
nodules are most often located on the anterior 
surfaces of the legs below the knees but may 
occur (rarely) on the arms, trunk, and face 
The lesions, I-IO cm In diameter, are at 
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first pink to red, with regression, all the vari- 
ous hues seen in a contusion can be observed 
The nodules occasionally become fluctuant, 
but they do not suppurate 

B Laboratory Findings The histologic 
finding of fat replacement atrophy in the corl- 
um or dermis is strongly suggestive of ery- 
thema nodosum Hilar adenopathy Is often 
seen on chest x-ray 

Treatment. 

A General Measures Eliminate or treat 
the ''specific'* cause, e g . systemic infec- 
tion and exogenous toxins Rest In the hos- 
pital may be advisable Focal infections 
should be treated, although this does not ap- 
pear to influence the course of the disease 
Systemic therapy directed against the lesions 
themselves may include tetracycline drugs, 

250 mg q 1 d for several days, or corti- 
costeroid therapy {see Chapter 17) unless It Is 
contraindicated (tuberculosis must be ruled 
out) 

B Local Treatment is usually not nec- 
essary If the lesions are troublesome treat 
according to stage and type of dermatitis (see 
P 53). 

Prognosis. 

The lesions usually disappear after about 
a weeks, but they may recur The prognosis 
depends in part on that of the primary disease 


Beerman, H Erythema nodosum - a survey 
of some recent literature Am J M Sc 
223 433-44, 1952 


ERYTHEMA MULTIFORME 


Essentials of Diagnosis 

• Symmetric violaceous, polymorphic 
skin lesions (macules, papules, nod- 
ules, bullae) with a history of recur- 
rence 

• Mostly on extensor surfaces, may be 
on palms, soles, or mucous mem- 
branes. 

• History or evidence of systemic dis- 
ease or drug sensitivity 

Differentiation from urticaria, 
pemphigus, and dermatitis herpeti- 
formis is based largely on clinical 
and morphologic grounds (recurrent 


attacks, multiplicity of types of 
erythematous mucous membrane 
and skin lesions) In erythema multi- 
forme there is usually some consti- 
tutional reaction, including fever 

General Considerations. 

Erythema multiforme is an acute Inflam- 
matory, polymorphic skin disease of multiple 
or undetermined origin It may occur as a 
primary skin disorder or as a skin manifes- 
tation of systemic Infection, malignant or 
chrome disease of the internal organs, or as 
a reaction to an Ingested drug or injected se- 
rum Herpes simplex virus and infestations 
such as BscariasiB have also been Implicated 
The lesions occur predominantly in the spring 
and fall, and are most common in young people 

Clinical Findings 

A Symptoms and Signs The onset is 
sudden, often accompanied by burning sensa- 
tions There may be soreness of the oral, 
ocular and genital mucous membranes Sev- 
eral lesions may be present with relatively 
little discomfort Slight to severe headache, 
backache, and malaise may occur, and slight 
to moderate fever 

The principal sign is the symmetric dis- 
tribution of grouped or isolated crops ot vio- 
laceous, edematous papules, macules, or 
nodules, 0 S-I cm in diameter, with dome- 
shaped surfaces The lesions enlarge and 
become purplish The term “multlforme ’ 
signifies that the lesions may have many sizes 
and shapes In addition to those just listed, 
there may be vesicles, bullae, pustules, 
urticarial lesions, and hemorrhagic alter- 
ations The bullae may resemble those of 
pemphigus, but usually are surrounded by an 
erythematous halo A rather characteristic 
lesion la the erythema iris (herpes iris), the 
"bull’s eye" pattern formed by an erythem- 
atous papule with central clearing Lesions 
are usually on the extensor surfaces but may 
appear anywhere, such as the palms and soles 
Mucous membrane ulcerations (aphthae) are 
frequent A rare type, erythema perstans, 
may be present for months or years 

B Laboratory Findings There are no 
characteristic laboratory findings Histologic 
changes may be suggestive but are not pathog- 
nomonic 

Complications 

Erythema multlforme may be complicated 
by visceral lesions (e g , pneumonitis, myo- 
carditis nephritis) 
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Prevention 

Avoid all unnecessary medications In pa- 
tients with a history of erythema multiforme 

Treatment. 

A General Measures Bed rest and good 
nursing care when fever Is present. 

B Specific Measures Eliminate caus- 
ative factors such as chronic systemic infec- 
tions (e g . tuberculosis) focal infections 
and sensitizing drugs Tetracycline 250 mg 
q I d for several days may be useful Corti- 
costeroids may be tried as for erythema 
nodosum 

C Local Measures Treat the stage and 
type of dermatitis (see p 53) For acute le- 
sions. employ simple wet dressings and soaks 
or soothing lotions (For treatment of buccal 
lesions sec p 312 ) Subacute lesions re- 
quire soothing lotions 

Prognosis 

The lllnees usually lasts 2-6 weeks and 
may recur The Stevens-Johnson syndrome, 
a variant of this process (with associated 
visceral involvement) may be serious or even 
fatal The prognosis depends in part on that 
of the primary disease 


Scott, T F M Hypersensitivity syndromes, 
erythema multiforme, erythema nodosum, 
urticaria P Clin North America 3 7TI- 
87. 1956 


PEMPHICUS 


Essentials of Diagnosis 

• Relapsing asymptomatic bullous erup- 
tion of skin and mucous roembranes 

• May appear first on mucous mem- 
branes and then on skin In crops or 
waves 

• Acantholysis (Tzanck s test) presum- 
ably is diagnostic 

Acantholysis Is not seen in other 
bullous eruptions such as erythema 
multiforme, drug eruptions, contact 
dermatitis, bullous Impetigo, or the 
less common dermatitis herpetiformis 
and pemphigoid All of these diseases 
have gross clinical characteristics 
also which distinguish them from 
pemphigus 


General Considerations 

Pemphigus Is an uncommon skin disease 
of unknown etiology which is always fatal with- 
in 2 months to 5 years If untreated The bul- 
lae appear spontaneously and are relatively 
aByrojrtomatic, but the complications of the 
disease lead to great toxicity and debility 
There Is a surprising lack of pathologic In- 
ternal medical or laboratory findings, no 
primary lesions are found in internal organs 
at biopsy The disease occurs almost ex- 
clusively in adults, and is more common 
among Jews 

Clinical Findings 

A Symptoms and Signs Pemphigus Is 
characterized by an insidious onset of bullae 
in crops or waves The lesions may appear 
first on the mucous membranes, and these 
rapidly become erosive Toxemia and a 
"mousy odor may occur soon Rubbing the 
thumb on the surface of uninvolved skin may 
cause easy separation of the epidermis 
(Nlkotelo’’s sign) 

B Laboratory Findings On a smear 
taken from the base of a bulla and stained with 
Glemsa’s stain (Tzanck’s test] one may see a 
unique histologic picture of disruption of the 
epidermal intercellular connections, called 
acantholysis There may be leukocytosis and 
eosinophilia As the disease progresses, low 
serum protein levels may be found as well as 
serum electrolyte changes The sedimenta- 
tion rate may be elevated, and anemia may be 
present 

Complications 

Secondary Infection commonly occurs 
often causing extreme debility Terminally 
there may be shock, septicemia, disturbances 
of electrolyte balance, cachexia, toxemia, and 
pneumonia 

Treatment 

A General Measures Hospitalize the 
patient at bed rest and provide antibiotics, 
blood transfusions, and I V. feedings as indi- 
cated Anesthetic troches may be used before 
eating to ease painful oral lesions 

B Specific Measures Begin therapy with 
corticotropin I V. drip. 25 units dally over a 
period of 6-8 hours, or with large Initial doses 
of corticosteroids, e g . 100 mg or more of 
prednisone (or equivalent) Maintain with 
repository corticotropin injections or corti- 
costeroids by mouth and reduce dosage as 
rapidly as possible to a dally minimum main- 
tenance level sufficient to control local or svs- 
temte manifestations 
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C. Local Measures: Skin and mucous 
membrane lesions should be treated as for 
vesicular, bullous, and ulcerative lesions due 
to any cause (see p. 53). Complicating in- 
fection requires appropriate local antibiotic 
therapy. 

Prognosis, 

Pemphigus was at one time invariably 
fatal, but the disease can now be controlled 
indefinitely in most cases Steroid therapy 
may induce a complete and permanent remis- 
sion, In which case maintenance therapy can 
be discontinued. 


Lever, W.F.: Pemphigus Medicine 32*1-114, 
1953. 


ATOHC DERMATITIS 
(Eczema) 


Essentials of Diagnosis 

•Pruritic, vesicular, exudative, or 
llchenified eruption on the face, neck, 
and upper trunk, and the folds of knees 
and elbows. 

• Personal or family history of allergic 
manifestations. 

• Tendency to recur, with remission 
from age 3 to early youth. 

Distinguish from seborrheic derma- 
titis (frequent scalp involvement, 
greasy and scaling lesions, and quick 
response to therapy), contact derma- 
titis (especially that due to weeds), and 
lichen simplex chronicus (flat, more 
circumscribed, duller lesions). 

General Considerations. 

Atopic dermatitis is a chronic superficial 
inflammation of the skin due to a genetic pre- 
disposition to react to allergens (notably wool 
and animal epidermals) in a particular fashion. 
It is part of the triad of hay fever-asthma- 
eczema. The disease usually appears in in- 
fancy. disappears at the age of 2 or 3 years, 
recurs in early youth, and thereafter tends to 
come and go. Personal or family histories of 
allergic disease are usually obtained 

Clinical Findings. 

A. Symptoms and Signs* Itching may be 
extremely severe and prolonged, leading often 
to emotional disturbances which have been 
erroneously interpreted by some as being 
causative. The distribution of the lesions is 


characteristic, with involvement of the face, 
neck, and upper trunk (“monk’s cowl”). The 
bends of the elbows and knees are involved. 

An abortive form may involve the hands alone 
(in which case the history of atopy Is all- 
important), In Infants the eruption usually 
begins on the cheeks and is often vesicular and 
exudative. In children (and later) it is dry, 
leathery, and lichenlfied, although intraepl- 
dermal vesicles are occasionally present his- 
tologically. Adults generally have dry, leathery, 
hyperplgmented or hypoplgmented lesions In 
typical distribution 

B. Laboratory Findings Scratch and 
Intradermal tests are disappointing Eoslno- 
philia may be present 

Treatment. 

A. General Measures Corticotropin or 
the cortlsones may provide spectacular Im- 
provement in severe or fulminant eczema 
(see Chapter 17). 

B. Specific Measures Elimination of In- 
citing agents is, in a sense, the only specific 
measure. A careful history, trial and error 
elimination, and exposure technics may be of 
value in incriminating specific agents Skin 
tests are often valueless Desensitization is 
of no value. Sensitivities are usually multiple. 

The diet should be adequate and well 
balanced. There is no evidence that standard- 
ized or routine dietary restrictions are of 
value, especially in adults. Trial diets or 
elimination diets may be of value in determin- 
ing food allergies in Individual cases when an 
urticarial component is present. Food diaries 
may be kept by patients with chrome eczema to 
determine the possibility of food allergy. Re- 
ported common food offenders are wheat, 
milk, eggs, pork, fish, shellfish, tomatoes, 
strawberries, and chocolate. 

Attempts at desensitization by graded in- 
jections are disappointing. 

An attempt should be made to Identify and 
treat emotional disturbances, but this is of 
little practical value in the management of the 
dermatitis. 

C. Local Treatment Avoid all unneces- 
sary local irritations to the skin, such as may 
occur from excessive bathing or as a result of 
exposure to irritating drugs, chemicals, 
greases, and soaps. Soapless detergents are 
not advisable. Clear up skin infections prompt- 
ly (particularly those with exudates) by appro- 
priate measures (see Chapter 17). Corti- 
sones in lotion, cream, or ointment form ap- 
plied sparingly twice daily may be very helpfu l 
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X-ray or grcnz ray therapy (by a speciallGt) 
raay be used etlectlvely. K only temporarily. 

In many stages 

Treat the clinical type afid sUge of the 
dermatitis 

1 For acute weeping lesions use the 
solutions listed on p 03 as soothing or as- 
tringent soaks baths, or wet dressings for 
30 mlnjtes 3 or 4 times dally Shake lotions 
(H 13. 14 p 94\ may be employed at night or 
when wet dressings are not desirable Lesions 
on extremities, particularly may be bandaged 
for protection at night 

2 Subacute or subsiding lesions may be 
treated with shake lotions which may Incor- 
porate mild antipruritic or mild stimulating 
agents Shake lotions are usually preferred 
for widespread lesions Ointments (see p 96) 
containing mild tar may be used 

3 Chronic dry llchenlfled lesions are 
beat treated with ointments creams, and 
pastes (see p 93) containing lubricating, ker- 
atolyttc antipruritic and mild keratoptastic 
agerts aa indicated The tars and topical 
corticosteroids are perhaps the most popular 
thcrop-utlc agents in chronic eczema (2-5*'» 
coal tar in ointments creams, and pastes) 
lodochlorhydroxyquln (Vioform®), 3*«, or 
ehlorqulnaldol (Sterosan®). ointment or cream 
may be used in hairy areas or if there is an 
idiosyncrasy to tar 

Prognosis 

The disease nuts a chronic course, often 
with a tendency to disappear and recur 


Baer R L Atopic Dermatitis New York 
Univ Press, 1955 


ClROILATORy OR STASIS ECZEMA 


Essentials of Diagnosis 

•Pruritic, ted, weeping, swollen areas 
of eczema and ulceration on the legs 

• Older persons with a history or evi- 
dence of varicose veins, trauma, or 
episodes of thrombophlebitis 

• Atrophic pigmented scars of old 
lesions 

Differentiate ulceration from other 
causes of ulceration of the skin of the 
legs. e.g. . sickle cell snemla. syph- 
ilitic ulcers due to the breakdown of 
a gumma or nodule, and erythema 
Induratum The eczema Itself must 


be distinguished from that due to con- 
tact derroatltls, e g , stocking dyes, 
overtreatmenl. 

General Considerations. 

Eczema of the legs, also called gravita- 
tional or hemostatic eczema, Is common In 
older persons, especially men Most cases 
are due to impaired circulation, as in varicose 
veins and other vascular tllsorders, but the 
oisease may be initiated or made worse by the 
slightest injury, excessive exposure to soap, 
medication, cold, low humidity, and even 
malnutrition After an injury or reaction to 
medication In a patch of Btasla dermatitis, a 
generalized pruritic vesicular eruption may 
occur (autosensltlzation, "toxic absorption 
phenomenon ’) The reaction may occur 
spontaneously also 

Clinical Findings 

Severe itching is the only symptom Red 
oozing, swollen patches of eczema are present 
on the backs or outer surfaces of one or both 
lege (often over the malleoU) Ulcers in the 
centers of the patches of eczema are rounded 
and sharply circumscribed, with dirty gr*y 
bases and thickened borders There may be 
considerable edema A varisnt is the hyper- 
tensive Ischemic ulcer which may be aur* 
prlsingly painful 

Treatment. 

A General Measures and Prevention 
Maintain general health (by proper diet, rest, 
and sleep) and good skin hygiene Avoid pro- 
longed sitting, standing, or walking, and tm- 
strlctlng garters Wear properly fitted shoes 
and stockings 

B Specific Afeasurwr Treat JAe under- 
lying specific disease, e g , varicose veins, 
obstructive arterial disease amenable to 
surgery, thrombophlebitis, and congestive 
heart failure and hypertension 

C Local Measures* For acute weeping 
dermatitis use continuous cool wet dressings 
(see p. 93). Avoid sensitizing or Irritating 
topical medicaments For infected eczema or 
ulcers use topical antibiotic powders (Achro- 
mycin* surgical powder, Terramycln® topical 
powder, Neosporln* powder) Combinations 
of topical corticosteroids with antibiotics in 
the form of creams, lotions, and ointments 
may be useful for more chronic processes 

Painting indolent ulcers with Cnstellsri’s 
solution, 1% aqueous gentian violet, or 10^ 
silver nitrate solution may hasten healing 



Dermatitis Medicamentosa 61 


Prognosis. 

The prognosis depends in great part upon 
the improvement of the circulation to the limb 
(e g., repair of varicose veins) and adequacy 
of treatment. There is a great tendency to- 
ward chronlcity and recurrence. 


Farber, E.M., &E E. Batts: Pathologic 
physiology of stasis syndrome Arch 
Dermat. 70 653-60, 1954. 


LICHEN SIMPLEX CHRONICUS 


Essentials of Diagnosis 

• Itching associated with pigmented 
llchenifled skin lesions 

• Exaggerated skin lines dividing in- 
volved areas into rectangular 
plaques (llchenification) 

• Predilection for nape of neck, ex- 
ternal surfaces of forearms, inner 
thighs, genitalia, popliteal and 
cubital folds, 

Differentiate from other plaque- 
like lesions such as lichen planus and 
nummular eczema. The subocclpUal 
distribution requires differentiation 
from seborrheic dermatitis. 

General Considerations. 

Lichen simplex chronlcus is a persistent, 
usually well localized plaque several cm in 
diameter, commonly located on the side of 
the neck, the flexor aspect of the wrist, or 
the ankle. A “scratch-itch” cycle is a prom- 
inent feature. The lesions may arise out of 
normal skin, or the disease may occur as a 
complication of contact dermatitis or any 
irritative dermatitis. It is particularly com- 
mon in persons of Oriental extraction living 
in the U.S. A. . but is said to be rare in their 
countries of origin. It Is more common in 
women over 40 years of age. 

Clinical Findings. 

Intermittent Itching incites the patient to 
manipulate the lesions. Dry, leathery, hyper- 
trophic, llchenifled plaques appear on the 
neck, wrist, perineum, thigh, or almost any- 
where. The patches are well localized and 
rectangular, with sharp borders, and are 
thickened and pigmented. The lines of the 
skin are exaggerated and divide the lesion Into 
rectangular plaques. 


Treatment. 

The area should be protected and the pa- 
tient encouraged to avoid stressful and emo- 
tionally charged situations if possible. Topical 
hydrocortisone cream, 1%, gives relief The 
injection of hydrocortisone (or other cortico- 
steroid) suspension into the lesion may occa- 
sionally be curative Roentgen of grenz 
radiation may be used conservatively by an 
expert in the technic. 

Prognosis. 

The disease tends to be chronic, and will 
disappear In one area only to appear in 
another. Itching may be so intense as to 
interfere with sleep 


Shaffer, B , & H Beerman; Lichen simplex 
chronicus and its variants A discussion of 
certain psychodynamic mechanisms and 
clinical and histopathologic correlations 
Arch Dermat 64-340-51, 1951 


DERMATITIS MEDICAMENTOSA 


Essentials of Diagnosis 

• Abrupt (occasionally delayed) onset of 
itching and skin lesion after adminis- 
tration of a drug 

• Lesion may resemble any inflamma- 
tory skin disease but is usually 
symmetric. 

•Constitutional symptoms (malaise, 
arthralgia, headache, and fever) may 
be present. 

Since the skin lesion may mimic 
almost any other inflammatory skin 
disease, this entity must be distin- 
guished (usually on the basis of the 
history) from all other such lesions/ 

General Considerations. 

Dermatitis medicamentosa is an acute or 
chronic Inflammatory skin reaction to a drug. 
Almost any drug, whether ingested. Injected, 
Inhaled, or absorbed, may cause a skin re- 
action. This disorder does not include derma- 
titis caused by a drug acting locally (derma- 
titis venenata). The eruption usually recurs 
upon re-exposure to the same or a related 
drug, although identical reactions may be pro- 
duced by unrelated drugs and the same drug 
may produce different types of reactions in 
different individuals. 
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CUsical Findings 

A Symploma and Signs The onset Is 
usually abrup* with bright erythema and often 
severe itching, but may be delayed (penicillin, 
serum) Fever and other constitutional symp- 
toms may be present The skin reaction 
usually occurs in symmetric distribution In 
a given situation the physician may suspect 
one (or one of several) specific drugs and 
must therefore inquire specifically whether it 
has been used or not 

Drug eruptions may be briefly classified, 
with examples ns follows (1) erythematous 
(bismuth arsenicals barbiturates, sulfon- 
amides antihistamines atropine), (2) eczem- 
atold or lichenoid (gold quinacrlne) (3) 
acnetform or pyodermic (corticotropin Io- 
dides, cortleolds, bromides] (4) urticarial 
(penicillin antibiotics sera], (5) bullous 
(Iodides), (6) ftxed (phcnolphthdleln barbit 
urates). (7) exfollstKc (arsenicals, gold), 

(6) nodose (sulfathtaaole, salicylates). Photo- 
sensitization may also occur (phenothlazlnes 
chlorothiazides, dcmethjlchlortetracycHoe 
griseofulvln) 

B Laboratory Findings The CBC may 
show leukopenia agranulocytosis, or evidence 
of aplastic anemia 

CempUeatlons 

Blood dyscrastas may occur 
Prevention 

People who have had dermatitis medica- 
mentosa should avoid analogues of known 
chemical “allergens ' 

Treatment 

A Treat systemic manifestations as they 
arise (c g , anemia icterus, purpura) 
Antihistamines may be of value In urticarial 
and angioneurotic reactions (see p 68) Cor- 
ticotropin and cortlsones may be indicated for 
severe cases (see Chapter 17) Calcium glu- 
conate Injection, 10»«, 10 ml IV every other 
day, may be used Instead of corticotropin or 
the cortlsones but is less effective Do not 
give more than 3 Injections 

B Specific Measures Stop all drugs. If 
possible and hasten elimination from the body 
by Increasing fluid intake Dimcrcaprol (BAL) 
may be tried In cases due to heavy me*als 
(« g , arsenic, mercury, gold) (see Chapter 
23) Sodium chloride. 5-10 Gm (75-150 gr) 
dally orally may hasten elimination of bro- 
mides and iodides In cases due to those drugs 
I (see Chapter 23) 


C. Local Measures Treat the varieties 
and stages of dermatitis according to the 
major dermatitis which Is simulated 

Prognosis 

Drug rash usually disappears upon with- 
drawal of the drug and proper treatment If 
systemic involvement is severe (notably with 
arsenicals), the outcome may be fatal 


Baer, R , <tV H Witten Drug eruptions 
9-37 In Year Book of Dermatology 
Year Book, 1960 61 

Craig, C II Drug allergy In Clinical 
Immunology and Allergy Crune & Stratton 
1962 


EXFOUATIVE DERMATITIS 


Essentials of Diagnosis 

- Scaling and exfoliation of a large 
area of skin 

•Itching malaise, fever, weight 
loss 

* Primary disease evident or history 
of exposure to toxic agent (contact, 
oral parenteral) 

Differentiate from other scaling 
dermatoses such as psoriasis, lichen 
planus, and seborrheic dermatitis, 
which may themselves develop into 
exfoliative dermatitis 

Generwl Conaideratlona 

Exfoliative dermatitis, a disorder in which 
a considerable portion of the skin is reddened 
and covered with lamellated scales which ex- 
foliate freely, may be due to leukemia or 
lymphoblastoma, may occur as a sequel to 
dermatitis medlcaraeniosa or dermatitis 
venenata, or may be Idiopathic 

Clinical Findings 

A Symptoms and Signs Symptoms In- 
clude Itching weakness, malaise, fever, end 
weight loss Exfoliation may be generalized 
or universal, and sometimes Includes toss of 
hair and nails Generalized lymf^adenopathy 
may be due to lymphoblaatoma or leukemia or 
may be part of the clinical picture of the skin 
disease (dermatopalhie lymphadenitis) There 
may be mucosal slougbs 

B Laboratory Findings Blood and bone 
marrow studies and lymph node biopsy may 
show evidence of leukemia or lymphoblastoma 
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Skin biopsy may show evidence of mycosis 
fungoldes Hypoprotcinemla (a grave elgo) and 
anemia may be present 

Complications 

Septicemia, debility (protein loss), pneu- 
monia 

Prevention 

Patients receiving sensitizing drugs should 
be watched carefully for the development of 
skin reactions of all types The dnig should 
be withheld until the nature of the skin reaction 
is determined Proved sensitization should be 
considered an absolute contraindication to fur- 
ther administration of the drug 

Treatment. 

Note* This is a medical emergency 

A General Measures Mospltalize the 
patient at bed rest with talc on bed sheets 
Keep room at warm, constant temperature, 
and avoid drafts Transfusions of whole blood 
or plasma may be required Avoid all un- 
necessary medication 

Corticotropin or one of the cortisones 
may provide spectacular improvement in se- 
vere or fulminant exfoliative dermatitis (see 
Chapter 17) Suitable antibiotic drugs should 
be ^ven when there Is evidence of bacterial 
infection, pyoderma is the most severe com- 
plication of exfoliative dermatitis 

B Specific Measures Stop all drugs it 
possible, and hasten elimination of offending 
drug by all means, eg by increasing fluid 
Intake Dlmercaprol (BAL) may lessen the 
severity or duration of reactions due to ar- 
senic or gold (see Chapter 28) 

C Local Measures Observe careful skin 
hygiene and avoid irritating local applications 
Treat skin as for acute extensive dermatitis 
first with wet dressings, soothing baths (see 
p 54), powders (see p. 93), and shake lotions 
(see p 94), and later with soothing oily lo- 
tions (see p 93) and ointments (see p 95) 

Topical antl-infectlve drugs (e g . 1% 
aqueous neomycin, oxytetracycllne, chlor- 
tetracycllne, chloramphenicol, erythromycin 
or polymyxin B ointment) should be used when 
necessary (see p 54). 

Prognosis 

The prognosis is variable, depending often 
upon the prognosis of the primary disease (eg, 
lymphoma) Idiopathic exfoliative dermatitis 
Is unpredictable in Its duration and recurrence 


Wilson, H T H Exfoliative dermatitis its 
etiology and prognosis Arch Dermat 69 
577-87. 1954 


DERMATITIS ACTINICA 
(Erythema Solare or Sunburn) 

Essentials of Diagnosis 

• Painful erythema, edema, and veslcu- 
latlon on sun-exposed surfaces 
•Fever, gastrointestinal symptoms, 
malaise, or prostration may occur 
•Proteinuria, casts, and hematuria 
may occur 

Differentiate from contact derma- 
titis which may develop from one of 
the many substances m suntan lotions 
and oils Sensitivity to actinic rays 
may also be part of a more serious 
condition such as porphyria, lupus 
erythematosus, or pellagra Pheno- 
thiazlnes, sulfones, chlorothiazides, 
grlseofulvin, and antibiotics may photo- 
sensitize the skin 

General Considerations 

Dermatitis actinlca Is an acute inflamma- 
tory skin resction due to bums resulting from 
overexposure to sunlight or other sources of 
actinic rays (cold or hot quartz), photosensi- 
tization of the skin by certain drugs or idio- 
syncrasy to actinic light as seen in some con- 
stitutional disorders 

Clinical Findings 

A Symptoms and Signs The acute Inflam- 
matory skin reaction is accompanied by pain 
fever, gastrointestinal symptoms, malaise 
and even prostration Signs Include erythema, 
edema, and possibly veslculation and oozing on 
exposed surfaces Exfoliation and pigmentary 
changes often result 

B Laboratory Findings Proteinuria, 
casts, hematuria and hemoconcentratlon may 
be present 

Complications 

Delayed cumulative effects in fair-skinned 
people Include keratoses and epitheliomas 

Prevention 

Persons with very fair, sensitive skins 
should avoid prolonged exposure to strong sun 
or ultraviolet radiation Preliminary con- 
ditioning by graded exposure is advisable 

Protective agents should be applied before 
exposure, e g , para-aminobenzoic acid, 10% 
in hydrophilic ointment, carbolated (f^enoUzed) 
petrolatum, mettlhyl anthranilate (5%) and 
titanium dioxide (5%) cream* or dlgallc^l tri- 
oleate cream (NeoA-fll®) 

The use of methoxsalen Is controversial 
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Treatment 

A General Measures Treat constitutional 
symptoms by appropriate supportive meaaures 
Control pain fever and gastrointestinal and 
other symptoms as they arise 

B Local Measures Treat as for any 
acute dermatitis (see p 53) First use cool- 
ing and soothing «et dressings (see p 93), and 
follow with lotions tsee p 94) Greases must 
be avoided because of their occlusive effect 

Prognosis 

Dermatitis actinlca is usually benign and 
self-limiting urdess the bum Is severe or when 
it occurs as an associated finding in s more 
serious disorder 


Lamb, J H Skin reactions to sunlight 
Neu York State J Med 59 59-65, 1959 


LICHEN PLANUS 


Essentials of Diagnosis 

•Pruritic, violaceous white -streaked. 
Hat-topped papules 

• Flexor surfaces of wrUts skin of 
penis and mucous membranes 

• Usually occurs In an otherwise 
healthy but emotionally tense person 

• Histopathology is diagnostic 

Distinguish from almilar lesions 
produced by quinacrine or bismuth 
sensitivity and other papular lesions 
such as psoriasis papular ecrema 
and eyphiloderm Lichen planus on 
the mucous membranes must be dlf- 
ferentled from leukoplakia Certain 
photodeveloplng or duplicating solu- 
tions may produce contact eruptions 
which mimic lichen planus 

General Conalderationa 

Lichen planus la a chronic Inflammatory 
diseaae associated with emotional tension or 
stress It is more common after the second 
decade of life and la rare in children 

Clinical Flodlnga 

Itching Is mild to aevere The lesions are 
violaceous, flat-topped angulated papules 
discrete or in clusters on the flexor surfaces 
of the wrists and on the penis. Ups, longue, 
and buccal and vaginal mucous membranes 
The papules may become huUoua or ulcerated 
The disease may be generallaed Mucous 


membrane lesions have a lacy white network 
overlying them which Is often confused with 
leukoplakia Papules ere 1-4 mtn In dlameU- 
with white streaks on the surface (Wickham's 
striae) 

Treatment 

A General Measures Patients are often 
“high-strung ' or tense and nervous, and epi- 
sodes of dermatitis may follow emotional 
crises Measures should be directed at re- 
lieving anxiety, e g wtUh phenobarbital I5- 
30 mg (V4-V2 gr ) 2-4 times daily orally for 
one month If chloroqume is not tolerated, hj 
droxychloroquine sulfate (Plaquenll®), 0 2 
Cm b i d orally may be tried for short 
periods Corticotropin or eortlsones (see 
Chapter 17) may be required in severe cases 

B Local Measures Use shake lotions 
conuinlng tar (S 16, p 94) X-ray or gren? 
ray therapy (by a specialist) may be used only 
in aevere cases which have proved refractory 
to other forms of treatment 

Prognosis 

Lichen planus Is a benign disease, but It 
may persist for months or years and may be 
recurrent 

Altman J , & H O Perry Variations and 
course of hchen planus Arch Dennat 84 
179 91. 1961 

Samman P D Lichen planus Praetltimer 
184 564-71 I960 


PSORIASIS 


Essentlala of Diagnosis 

• Silvery scales on bright red plaques 
usually on the knees, elbowa, ard 
scalp 

• Stippled nails 

• Itching uncommon unless psoriasis Is 
eruptive or occurs In body folds 

• Psoriatic arthritis may be present 

♦Histopathology Is specific 

Differentiate in the scalp from 
seborrheic dermatitis. In body folds 
from intertrigo and monlllasts, and 
on the nails from onychomycosis. 

General Considerations 

Psoriasis is a common benign, acute or 
chronic, inflammatory skin disease which 
apparently Is based upon genetic predlsposUlod 
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Attempts to Incriminate a disturbance in fat 
metabolism have been unsuccessful Injury or 
irritation of a psoriatic skin tends to provoke 
lesions of psoriasis in the site Psoriasis 
occasionally Is eruptive, particularly in periods 
of stress 

Clinical Findings 

There are usually no symptoms Eruptive 
psoriasis may itch, and psoriasis In body folds 
itches severely (Inverse psoriasis) The le- 
sions are bright red, sharply outlined plaques 
covered with silvery scales The elbows, 
knees, and scalp are the most common sites 
Nail involvement may resemble onychomycosis 
Fine stippling In the nails is pathognomonic 
There may be associated arthritis which re- 
sembles the rheumatoid variety 

Treatment 

A> General Measures Warm climates 
seem to exert a favorable effect Nonspecific 
internal medication is of little value with the 
exception of arsenic, which is hazardous in 
view of the recurrent nature of the lesions and 
the delayed effect of excessive use of arsenic 
(keratoses epitheliomas) Fowler s solution 
(potassium arsenlte solution) has been recom- 
mended In doses of 3-15 drops twice daily for 
patients with subacute or chronic lesions al- 
though the dosage, duration of admimstration 
Indications, and even advisability of using this 
drug are still controversial subjects It may 
be given in repeated courses if Indicated, but 
each course should be continued no longer than 
2-3 months Methotrexate, 2 5 rag orally 
daily for 6 days (repeated after 3 days' rest) 
may be tried In severe cases (caution) 

Corticotropin or corticosteroids may be 
necessary to give relief In fulminating cases 
Prednisolone U S P , 15 mg dally, may be 
given for 3-7 days 

Reassurance Is Important since these 
patients are apt to be discouraged by the diffi- 
culties of treatment An attempt should be 
made to relieve anxieties 

B Local Measures 

1 Acute psoriasis - Avoid Irritating or 
stimulating drugs Begin with a shake lotion 

13, 14, p 94) or bland ointment (see p 85) 
containing 5% detergent solution of coal tar 
As the lesions become less acute, gradually 
Incorporate mild keratoplastlc agents into 
lotions (see p 94) and hydrophilic ointments 
(see p 95) 

2 Subacute psoriasis - Give wrarm baths 
dally, scrubbing the lesions thoroughly with a 
brush, soap and water Apply increasing 
concentrations of keratoplastlc or stimulating 


agents incorporated In lotions (see p 94) and 
hydrophilic ointments (see p 95) Solar or 
ultraviolet Irradiations may be applied in grad- 
ually increasing doses 

3 Chronic psoriasis - Apply ammonlated 
mercuty ointment, 5%, locally b i d , or 
anthralin ointment, V4%, locally once a day 
(avoid the eyes) 

Administer the following ultraviolet Irradi- 
ation and tar regimen daily as needed (modified 
from Goeckerman) Smear 2-5% coal tar oint- 
ment thickly on the skin and leave for 12-24 
hours Wipe off ointment with mineral oil, 
leaving a light stain Follow with gradually 
increasing suberythema doses of ultraviolet 
light as tolerated 

Prognosis 

Individual manifestations can often be 
cleared although the tendency to regression 
and recurrence persists Psorlaals is a pro- 
longed and recalcitrant disease 


Baer, R L , & V H Witten Psoriasis a 
discussion of selected aspects Pp 9 38 
in Year Book of Dermatology Year Book, 
1961-62 

Rees, R B Psoriasis recent advances In 
diagnosis and management Postgrad Med 
26 90 7. 1959 


PITYRIASIS ROSEA 


Essentials of Diagnosis 

• Oval, fawn-colored macules following 
cleavage lines of the trunk 

• Larger herald spot precedes eruption 
by 1-2 weeks 

• Exfoliation of the lesions 

Differentiate from syphiloderm, 
especially wdien the lesions are nu 
merous and smaller than usual, and 
from the pityriasis rosea— like variants 
of dermatophytld, seborrheic derma- 
titis, and tinea versicolor Certain 
drug eruptions (bismuth) may also re- 
semble this disorder 

General Considerations 

Pityriasis rosea is a common mild, non- 
contagious, acute Inflammatory skin disease 
of unknown etiology It behaves like an infec- 
tious exanthem In that It runs a definite course 
(usually 6 weeks) and confers a solid "Immu- 
nity* (second attacks are rare) It occurs 
usually during the spring or fall A chronic 
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form of the disease occurs rarely A good 
tan suppresses the eruption (In the tanned 
areas only) 

Clinical Findings 

Occasionally there Is severe Itching. The 
lesions consist o* oval, fawn-colored macules 
4-5 mm In diameter following cleavage lines 
on the trunk Exfoliation of the lesions cause 
a crinkly scale which begins in the center The 
proximal portions of the extremities are In- 
volved A "herald patch* Is usually evident 

Treatment 

Acute irritated lesions (uncommon) should 
be treated as for acute dermatitis with wet 
dressings (see p 93) or shake lotions (5 13- 
15, p 947 ^Pply coaf tar sofution. ih 
starch lotion, bid Ultraviolet light Is help 
ful 

Prognosla 

Pltjrlaals rosea Is usually an acute seU- 
Umlting illness which disappears In about 6 
weeks 


Ciisaey. J T Pityriasis rosea P Clin 
North America 3 601-9, 1936 


SEBORnnEIC DERMATITIS 


Essentials of Diagnosis 

• Dry Scales or dry yellowish dandruff 
wl^ or without underlying erythema 

• Scalp, central face, prestemal, Inter- 
Ecapiilar areas, umbilicus and body 
folds 

Distinguish from other skin diseases 
of the same areas auch aa Intertrigo 
and fungal Infections, and from psori- 
asis (location) 

General Considerations 

Seborrheic dermatitis Is an scute or 
chronic papulosquamous dermatitis It Is 
based upon a genetic predisposition mediated 
bv «n interplay of such factors as hormones, 
nutrition, Infection, end emotional stress 

Clinical Findings 

Pruritus may be present but Is an Incon- 
stant finding The scalp, face, chest, back, 
umbilicus, and body folds may be oily or dry, 
with dry scales or oily yellowish scurf 
Erythema, ftssuiing. and secondary Infection 
may be present 


Treatment. 

A General Measures Prescribe a well- 
balanced, adequate diet and restrict excess 
sweets, spices, hot drinks, and alcoholic 
beverages Regular working hours, recrea- 
tion sleep, and simple cleanliness are rccoci* 
mended Treat aggravating systemic factors 
such as infections, overwork, emotional 
stress constipation, and dietary abnormal- 
ities 

n Local Measures 

1 Acute subacute, or chronic eczema- 
tous lesions should be treated as for derma- 
titis or eczema (see p 59) 

2 Seborrhea of the scalp - Use one of the 
following (1) Selsun® (selenium sulfide) sus- 
pension or Capscfaon^once a week after sham- 
poo Foste)^ cream (containing soapless 
cleansers, wetting agents, hexachlorophene, 
sulfur, and salicylic acid) may be used as a 
weekly shampoo for oily seborrhea (2) 
Sebulex* la similar to Foatei^ and is also 
effective Seblzon® lotion (sodium sulfacet- 
amide) should be applied once dally (3) A 
mild coal tar scalp lotion (% 30, p 04) may bi 
uaed 

3 Seborrhea of nonhalry areas - Mild 
stimulating lotions (^ 16, 19, p 04), olntmen 
(5 35, p 06), or 3-5% sulfur in hydrophilic 
ointment (see p 95) may be uaed (The addi- 
tion of 1% salicylic acid aids In removing 
scales ) 

4 Seborrhea of Intertriginous areas - 
Avoid greasy ointments Apply astringent wci 
dressings (5 1-7, p 93) followed by 5^i am- 
roonlated mercury In hydrophilic ointment (sei 
P OS) 

Prognosla 

The tendency is to Ufe-long persistence 
Individual outbreaks may last weeks, months, 
or years 

Ormaby, O S , & H Montgomery. Dcrmatltl; 
seborrheica Pp 1337-45 in Diseases of 
the Skin 8th ed Lea & Febigcr, 1954 


ACNE VULGARIS 


Easentlala of Diagnosis 

• Pimples (papules or puatules) over 
the face, back, and shoulders occur- 
ring at puberty 

• Cyst formation slow resolution, 
scarring 

• The most common of all skin con- 
ditions 
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Distinguish from acneilorm leeior*s 
caused by bromides, iodides, and co“" 
tact with chlorinated naphthalenes and 
diphenyls 

General Considerations 

Acne vulgaris is a common InflammatoiV 
skin disease of unknown etiology possibly 
caused by a genetic predisposition and acti- 
vated by androgens in the male and proges- 
terone Id the female It may occur at any ti'®® 
from puberty through the period of sex hor- 
mone activity Eunuchs are spared, and the 
disease may be provoked by giving androgen® 
to a predisposed Individual Identical iinrolv®” 
ment may occur in identical twins 

The disease Is more common in males 
Contrary to popular belief. It does not always 
clear spontaneously when maturity is reached 
If untreated, it may persist into the fourth a*'d 
even sixth decade of life The skin lesions 
are the result of sebaceous overactivity, re^ 
tentlon of sebum, and abscess formation 

Clinical Findings 

There may be mild soreness, pain or 
itching, inflammatory papules, pustules, ec" 
tatle pores, acne cysts, and scarring The 
lesions occur mainly over the face, neck, 
upper chest, back, and shoulders Comedoii®® 
are common 

Self-consciousness, embarrassment, a<^d 
shame may be the moat disturbing symptom^ 

Complications. 

Abscess formation and severe scarring 

Treatment. 

A General Measures 

1. Education of the patient - The patient 
should be carefully Instructed about the natu*^ 
of his skin disorder, the objectives of treat •* 
ment, and the necessity for faithful adherence 
to the treatment program It should be ex- 
plained that treatment is essential not only #o 
produce an acceptable cosmetic result while 
the condition Is active but also to prevent per- 
manent scarring 

2. Diet - The diet should be adequate and 
•well-balanced Forbid chocolate, nuts (in- 
cluding peanut butter), fatty or fried foods, 
seafoods, alcoholic beverages, spicy foods, 
and excess carbohydrates Foods are less 
Important than formerly thought 

3 Eliminate all possible medication eff" 
peclfllly bromides or iodides 

4 Avoid exposure to mineral oils and 
greases, 

5 Estrogens may he of value in women 
They should be stopped for one week prior 


menses each month Either of the following 
may be used (1) Diethylstllbestrol, 0 5-1 mg 
dally orally, (2) ethinyl estradiol, 0 01-0 05 
mg /ml in 70% ethyl alcohol rubbed into the 
skin twice a day 

6 Treat anemia, malnutrition, infection, 
gastrointestinal disorders, or other factors 
which may aggravate acne 

7 Aggravating or complicating emotional 
disturbances must be taken into consideration 
and treated appropriately 

8 Tetracycline, 250 mg orally every 
day. may exert better long term control than 
any other treatment in some cases. 

B Local Measures Ordinary soap is 
adequate for cleansing, but pHlsohex® may be 
used Avoid greasy cleansing creams and 
other cosmetics Shampoo the scalp 1-2 times 
a week (5 4S, p 96) In selected cases, ex- 
tract blac)<heads with a comedo extractor after 
softening the face with warm water compresses 
for V2-I hour Incise and drain fluctuant 
cystic lesions with a small sharp scalpel and 
apply warm compresses V2 hour t 1 to pro- 
mote drainage Do not incise deeply 

1 Keratoplastic and keratolytlc agents - 
Warm (not steaming) water or boric acid com- 
presses may be used to produce hyperemia and 
desquamation of lesions Acne lotion (sulfur- 
zinc lotion, S 18, p 94) or sulfur-resorcinol 
lotion 19, p 94) may be applied locally to 
the skin at bedtime and washed off in the 
morning 

2 Keratolytlc ointments and pastes - 
Begin with weak preparations and increase 
strength as tolerated Apply one of the follow- 
ing at bedtime and remove in the morning (1) 
Sulfur, 2-10% in hydrophilic ointment (see p 
96). (2) Sulfur and kaolin paste 38. p 96) 

(3) lodochlorhydroxyquln (VIoform®) ointment 

3 Commercial preparations for acne in- 
clude Fostex® cream and cake, Fostex He® 
cream, Cort Acne® lotion, Rezamid® lotion, 
Acne-Dome® cleanser, cream, and lotion, 
Resulin® lotion, Sulforcin® cream and lotion, 
and Clantls® lotion 

4 Dermabrasion - Cosmetic improvement 
may be achieved by abrasion of Inactive acne 
lesions, particularly flat superficial scars 
The skin is first frozen and anesthetized with 
ethyl chloride or Freon® and then carefully 
abraded with fine sandpaper or special motor- 
driven abrasive brushes The technic is not 
•without untoward effects, since hyperpigmen- 
tation, grooving, and scarring have been known 
to occur. 

An alternative long-term superficial 
abrasion utilizes graded abrasive particles of 
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aluminum oxide incorporated Into a soap paste 
(Braslvol^ Fine, Medium, and Rough) The 
soap Is rubbed nell Into the Involved skin area 
by the patient and removed with a washcloth 
and hot water 3 times dally until dryness, 
redness, and desquamation ol the s’aln occur 
After a rest period of one month the abrasive 
soap program is resumed, utilizing the abra- 
sive strength which best suits the Individual 
patient This alternating schedule of abrasive 
wash'ng may be utilised for several months or 
years until the desired cosmetic result Is 
achieved 

5 Superficial chcmosurgery - Liquid 
phenol or 25*5Crs trichloroacetic acid applied 
carefully to acne scars with an applicator and 
removed immediately with 70% alcohol may 
produce lavoraWe CDiTnetlc resullB 

6 irradiation - Simple exposure to sun- 
light In graded doses is often beneficial 
Ultraviolet Irradiation may be used as an 
adjunct to other treatment measures Use 
suberythema dosea in graded intervals up to 
the point of mild erythema and sealing X-ray 
radiation (by a specialist) should be reserved 
for the most severe cases after other meas- 
ures have been tried without success 

Prognosis 

Untreated acne vulgaris may persist 
throughout adulthood and may lead to severe 
scarring The disease is chronic and tends 
to recur in spite of treatment 


Baer, fl L , fc V H Ultten. Acne vulgaris 
Remarks on recent advances in knowledge 
and management Pp 1*32 In Year Book 
of Dermatology Year Book. 1930-60 


URTICARIA (HIVES) 

I. 

ANGlOriEUROTIC EDEMA (GIANT HIVES) 


Essentials of Diagnosis 

• Wheals with marked Itching 

• Feier, malaise, and nausea may 
occur 

Distinguish from contact dermatitis, 
poison oak, and dcrmographia 

General Considerations, 

Hives is an acute or chronic Inflammatory 
skin reaction of allergic origin. Most acute 
are caused by ingestion of foods to 
^ 'h the patient Is sensitive. Chronic urtl- 
requires the same sort of exhaustive in- 


vestigation indicated for a long-continued un- 
explained fever. Common causes are foods 
(shellfish, pork, strawberries, wheat, eggs, 
milk, tomatoes, chocolate), drugs (antibiotics, 
salicylates, belladonna. Iodides, bromides, 
serum, vaccines, phenolf^thaleln, opium 
derivatives). Insect bites, parasitic infesta- 
tion. and emotional disturbances. 

Clinical Findings. 

A. Symptoms and Signs In addition to 
intolerable Itching, there may also be malaise 
and slight fever. Nausea may result from in- 
volvement of the gastrointestinal mucosa 
The wheals vary greatly in size, shape, and 
amount of swelling 

B Laboratory Flnd^-nga TbeTornaybe 
transient blood eoslnophilla In chronic urti- 
caria, extensive laboratory investigations may 
be required In the search for occult foci of 
infection, food and drug sensitivity, and other 
possible causes. 

Complications . 

Laryngeal obstruction is the most impor- 
tant complication especially in the angio- 
edema variant of urticaria 

Prevention 

Avoid re-exposure to sensitising drugs 
or foods and aggravating physical, systemic, 
or emotional factors 

Treatment. 

A General Measures Initial castor oil 
purgation to remove possible antigenic sub- 
stances has been recommended in acute cases 
Stools may be examined for parasites During 
the acute phase the diet should be simple and 
free of ouch common offenders as wheat, milk, 
eggs, pork, fish, shellfish, tomatoes, straw- 
berries, and chocolate The past history, 
food diaries, trial diets, and elimination diets 
may be helpful in determining offending foods. 
The patient should not remain on a restricted 
diet unless food sensitivity can be demon- 
strated Avoid unnecessary medication. 
(Suapect all drugs. ) 

1 Antihlstamlnlc drugs often give prompt 
and sustained symptomatic relief 

2 Epinephrine injection, 0 3-1 ml of 
1 1000 solution, subcut . for acute lesions 
when laryngeal edema is suspected or present, 
when urticaria is Intense, or when antlhlsta* 
mime drugs have failed to give relief 

3 Ephedrlne sulfate. 25 mg (3/3 gr ) 
orally q I d . or ephedrine-sedative mixtures 

4 Corticotropin or the cortisones (see 
Chapter 17) may provide spectacular Improve- 
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ment in severe or fulnjinant angioneurotic 
edema. These drugs should be used only If it 
Jb apparent that the patient will not respond to 
more conservative measures. 

B. Local Measures* Topical antipruritic 
preparations are frequently of benefit (see 
pp, 54 and 94). 

Prognosis. 

The disease is usually self-limited and 
lasts only a few days. The chronic form may 
persist for years 

Kanof. N.^. : Urticaria. M Clin North 
America 43-779-85, 1959 


INTERTRIGO 


Intertrigo Is caused by the macerating 
effect of heat, moisture, and friction. It is 
especially likely to occur In obese persons 
and in humid climates. Poor hygiene Is an 
Important etiologie factor. There is often a 
history of seborrheic dermatitis. The symp' 
toms are Itching, stinging, and burning. The 
body folds develop fissures, erythema, and 
sodden epidermis, with superficial denudation. 
Urine and blood examination may reveal dia- 
betes mellitus, and the skin examination may 
reveal moniliasis. A direct smear may show 
abundant cocci. 

Treatment Is as for tinea cruns (see p. 
80), but fungicidal agents should not be used. 
Recurrences are common 

SulzbergerT M.B., Wolf, J,, & V H. Witten: 
Dermatology. Diagnosis and Treatment, 
2nd ed. Year Book, 1961 


MILIARIA 
(Heat Rash) 


Essentials of Diagnosis. 

• Burning, Itching, superficial aggre- 
gated email vesicles or papules on 
covered areas of the skin. 

• Hot moist climate. 

• May have fever and even heat pros- 
tration. 

Distinguish from similar skin 
manifestations occurring in drug rash. 


General Considerations. 

Miliaria is an acute dermatitis which oc- 
curs most commonly on the upper extremities, 
trunk, and intertrlginous areas. A hot, moist 
environment is the most frequent cause, but 
individual susceptibility is important and 
obese persons are most often affected Plug- 
ging of the ostia of sweat ducts occurs, with 
consequent ballooning and ultimate rupture of 
the sweat duct, producing an irritating, sting- 
ing reaction. 

Clinical Findings. 

The usual symptoms are burning and itch- 
ing Fever, heat prostration, and even death 
may result In severe forms. The lesions con- 
sist of small superficial, reddened, thin- 
walled, discrete but closely aggregated vesi- 
cles. papules, or vesicopapules. The reaction 
occurs most commonly on covered areas of the 
skin. 

Prevention 

Provide optimal working conditions when 
possible, i.e., controlled temperature, ven- 
tilation, and humidity. Avoid overbathing and 
the use of strong, irritating soaps Graded 
exposure to sunlight or ultraviolet light may 
benefit persons who will later be subjected to 
a hot, moist atmosphere. Susceptible persons 
should avoid exposure to adverse atmospheric 
conditions. 

Treatment. 

An antipruritic cooling lotion such as the 
following should be applied 2-4 times daily* 

^ Menthol 1.0 (15 gr.) 

Phenol 2 0 (1/2 dr ) 

Glycerin 15.0 (4 dr.) 

Alcohol, 35^^, q s. ad 240 0 (8 oz ) 

Alternative measures which have been em- 
ployed with varying success are drying shake 
lotions (5 13 with l7o phenol, oriR 14, p. 94); 
sulfur- resorcinol lotion (for seborrheic skin) 

(R 19. p. 94); and antlp, jwtfc powders or 
other dusting powders. Treat secondary in- 
fections (superficial pyoderma) with potassium 
piermanganate soaks, compresses, or baths 
(seep, 93). Ammoniated mercury, 2-578 in 
hydro(^ilic ointment (see p. 95), may be em- 
ployed advantageously. Tannic acid, in 
707) alcohol, applied locally b.l. d , serves 
to toughen the skin 

Prognosis. 

Miliaria Is usually a mild disorder, but 
death may result in the severe forma (tropical 
anhidrosis and asthenia) as a result of Inter- 
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ference with the heat-regulating Rijchanlsm 
The process may also be Irreversible to some 
extent, requiting permanent removal of the 
individual from the humid or ho* climate 


Sul2ty»rgor. M B , f* T Herrmann The 

Clinical Significance of Disturbances In the 
Delivery of Sneat Thomas. 1954 


PnUniTUS ANI & VULVAE 


Essentials of Diagnosis 

• Itching, chiefly nocturnal, of the eno- 
genltal area 

• There may be no sitln reactions, or 
Inflammation of any degree may occur 
up to llcherUficatlon 

Distinguish among the various 
causes of this candltlon. such as 
Candida organisms, parasites, local 
Irritation from contact with drugs and 
Irritants and ether primary skin dis- 
orders of the genital area such as 
psortsels, seborrhea or intertrigo 

General Considerations 

Most eases have no obvious cause, but 
multiple specific causes have been Identified 
Anogenital pruritus may be due to the same 
causes as intertrigo lichen simplex chronlcus 
seborrheic dermatitis dermatitis venenata 
ilrom soap colognes douches, contraceptives) 
or may be due to irritating secretions as in 
diarrhea leukorrhea trichomoniasis or local 
diaease {moniliasis, dermatophytosls) Dia- 
betes mellitus mjsl be ruled out Psoriasis or 
8cbac!:b.cl{t maj} he, Uc.- 

cleanllness may be at fault 

Clinical Findings 

A Symptoms and Signs The only symptom 
is itching «hlch Is chiefly nocturnal Riysical 
findings are usually not present bat there may 
be erythema, fissurlng, maceration licbeni- 
flcatlon, exco-latlons, or changes suggestive 
of monlliaals or tinea 

D, Laboratory Findings Urinalysis and 
blood sugar determination may reveal diabetes 
mellitus Direct microscopic examlcuUon or 
culture of tissue scrapings may reveal yeaats. 
fungi, or parasites Stool cxamlnsllon may 
show In'esllnal paraeltca 


Prevention 

Treat all possible syetcmlc or local 
causes Instruct the patient in proper ano- 
genital hygiene 

Treatment. {See also Pruritus, p 54 ) 

A General Measures Avoid "hot,” 
spicy foods, and drugs which can Irritate the 
anal mucosa Treat constipation if present 
(see p 304) Instruct the patient to use very 
soft or moistened tissue or cotton after a 
bowel movement and to clean thoroughly 
Women should apply the same precautions 
after urinating Instruct the patient regarding 
the harmful and pruritus -inducing effects of 
scratching 

B Local Measures Hydrocortisone 
acetate 0 5% and lodochlorhydroxyquin 
(V'ioform®) 1*0 In an emulsion base applied 
locally bid is the treatment of choice 
Sitx baths bid are of value If the area is 
acutely Inflamed and oozing, using silver 
nitrate 1 10,000-1 200 potassium perman- 
ganate 1 10 000 or aluminum subacetate 
solution 1 20 Underclothing should be 
changed daily Paint fissured or ulcerated 
areas with silver nitrate 

X-ray or grenz ray theraiv (by a epeelal* 
ist) may be used if other measures fail 

Prognosis 

Although usually benign, anogenital pru* 
ritis nay be persistent and recurrent 


Noojln n O The dermatologic management 
of pruritus South M J 49 149-55. 195C 


(OF FEET OR TOES) 


Calloaltlea and coma are caused by pres* 
sure and friction due to faulty welght-bearlog, 
orthopedic deformities or Improperly fitting 
shoes Some persona are hereditarily pre- 
disposed to excess and abnormal callus forrna- 
tioo 

Tenderness on pressure and after-patn 
are the only symptoms The hyperkeratotlc 
well-localized overgrowths always occur at 
pressure points On paring, a glasey core la 
found (which differentiates these disorders 
from plantar warts, with multiple bleeding 
points upon cutting across eaplUartee) A 
soft com often occurs laterally on th» proxi- 
mal portion of the fourth toe as a result of 
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pressure against the bony structure of the 
interphalangeal joint of the fifth toe 

Treatment consists of correcting mechan- 
ical abnormalities which cause friction and 
pressure Shoes must be properly fitted, and 
orthopedic deformities corrected Callosities 
may be removed by careful paring of the callus 
after a warm water soak, or with keratolytle 
agents, e g , 

5 SallcyUc acid 4 0 (1 dr ) 

Acetone 4 0 (Idr ) 

Collodion, q s ad 15 0 (^2oz ) 

Slg Apply locally to callus every 
night and cover with a strip of ad- 
hesive Remove adhesive in the 
morning Repeat until com or 
callus is removed 

A metatarsal leather bar Vz inch wide 
and yi inch high may be placed on the outside 
of the shoe just behind the weight-bearing 
surface of the sole ‘ Btpple-sole'* shoes may 
be effective 

Women who tend to form calluses and 
corns should not wear confining footgear 


Andrews, G C Callus and corns Pp 561-2 
in Diseases of the Skin Saunders. 1954 


CHRONIC DISCOID 
LUPUS ERYTHEhUTOSUS 


Essentials of Diagnosis 

• Red, asymptomatic, localized plaques 
usually on the face, often In butterfly 
distribution 

• Scaling, follicular plugging atrophy, 
and telangiectasia of Involved areas 

• Histology distinctive 

The scales are dry and • tack-like,' 
and can thus be distinguished from 
those of seborrheic dermatitis Dif- 
ferentiate also from the morphea type 
of basal cell epithelioma and, by ab- 
sence of nodules and ulceration from 
lupus vulgaris 

General Considerations 

Lupus erythematosus Is a superficial, 
localized discoid inflammation of the skin oc- 
curring most frequently in areas exposed to 
solar or ultraviolet irradiation The etiology 
is not known The disseminated type is dis- 
cussed in Chapter 25 


Clinical Findings 

A Symptoms and Signs There are usu^Uy 
no symptoms The lesions consist of dusky 
red, well localized, single or multiple plaques, 
S-20 mm in diameter, usually on the face 
often In a "butterfly pattern ' over the nose 
and cheeks There xs atrophy, telangiectasia, 
and follicular plugging The lesion is usually 
covered by dry, homy, adherent scales 

Ideally a complete medical study should 
be made to rule out systemic lupus erythema- 
tosus 

B. Laboratory Findings There are usu- 
ally no significant laboratory fmdings in the 
chronic discoid type If there is leukopenia qj. 
proteinuria with or without casts, one must 
suspect the disseminated or systemic form tjf 
the disease Histologic changes are distinct 
tlve The"L E cell should be sought for 
In the buffy coat of centrifuged blood when 
systemic lupus is suspected Many new vari- 
ants of this test are now available 

Complications 

Dissemination and scarring may occur 
Treatment 

A General Measures Treat chronic in. 
fectiOQS Provide protection from sunlight 
and all other poweidul radiation Caution 
Do not use any form of radiation therapy 

Maintain optimal general health by wells 
balanced diet with supplementary vitarolns and 
iron as indicated Ensure adequate rest and 
prescribe bed rest when the patient is febrll^ 

B Medical Treatment (For discoid type 
only ) Caution Any of the following drugs rnay 
cause serious eye changes 

1 Quinacrlne hydrochloride (Atabrine^ 

0 3 Gm (S gr ) orally daily for 2 weeks 
then 0 1 Gm (iVz gr ) daily for 3 months ov- 
more Watch for signs of toxicity 

2 Chloroquine phosphate. 0 5 Gm daily 
for 1 week, then 0 25 Gm daily Watch for 
signs of toxicity 

3 Hydroxychloroquine sulfate (Plaquenll®) 

0 2 Gm bid orally, may occasionally be 
effective when quinacrlne and chloroquine are 
not tolerated 

4 A triple synthetic antlmalarlal (Tri- 
quln-), 1 tablet bid, may be more effective 
and better tolerated than the above 

Prognosis 

The disease is persistent but not life- 
endangering unless it turns Into the dissem- 
inated variety 
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Lceper ft \\ i* M r Allende Antlmali»r 
{als in the treatment of discoid lupus ery 
ihematoaus Arch Dermat 73 50 7 1956 
nebello D J \ Ocular reactions to anti 
malarial drugs Arch Dermat 83 785 ® 
1961 


VIRAL INFECTIONS OF 
THE SKIN 


herpes simplex 

(Cold or Fever Sore) 


Essentials of Diagnosis 

• Recurrent small grouped vesicles 
especially around oral and genital 
areas 

■ May follow minor Infections trauma 
or stress 

• Regional lymph nodes may be swollen 
and tender 

Olstlnsuieh from other vesicular 
lesions especially herpes zoster and 
Impetigo in the genital area differ 
entlate from lymphopathlc venereum 
and chancroid 

General Considerations 

Herpes simplex Is an acute viral infection 
Clinical outbreaKs which may be recurrent in 
the same location for years are provoked by 
fever sunburn Indigestion fatigue wind 
bum menstruation or nervous tension 

Clinical Findings 

The prlnclpil symptoms are burning and 
stinging Neuralgia may precede and accom 
pony attacks The lesions consist of small 
g'ouoed vesicles which can occur anywhere 
but which most often occur on the lips mouth 
and genitals Regional lymph nodes nay be 
swollen and tender 

Complications 

Pyoderma Kaposi s varlcelllform erup 
tion (eczema herpetlcum or disseminated 
h*“rpe8 simplex) encephalitis keratitis 

Treatment 

For persistent or severe recurrent 
herpes 


A General Measures Eliminate preclp 
Itatlng agents when possible Routine small 
pox vaccination at weekly intervale for 6 8 
weeks has been advocated to prevent recur 
rences but the results are equivocal 

B Local Measures Dust vesicles twice 
daily mth bismuth formic iodide (BFI) powder 
or use shake lotions (% 13 14 p 94) camphor 
spirit locally bid or epinephrine I 100 
locally bid Topical cortlsoncs are relative 
ly contraindicated especially for dendritic 
keratitis The treatment of dendntic keratitis 
is discussed on p 99 

If there is associated cellulitis and lymph 
adenitis apply cool compresses Treat stoma 
tltis as outlined on p 31“’ X ray or grenz 
ray therapy (by a specialist) maybe Indicated 
in selected cases 

Prognosis 

Individual attacks last 1 2 weeks Re- 
currences are common 


Baldridge C D Immunologic aspects of 
herpes simplex herpes zoster and vac 
cinla Arch Dermat 79 299 303 1059 


HERPES ZOSTER 
(Shingles) 


Essentials of Diagnosis 

• Pain along course of nerve followed 
by painful grouped vesicular lesions 

• Involvement Is unilateral Lesions 
are usually on face and trunk 

• Swelling of regional lymph nodes 
(Inconstant) 

Since poison oak and poison ivy 
dermatitis may be produced unllater 
ally and In a streak by a single brush 
with the plant It must be different 
lated at times from herpes zoster 
Differentiate also from similar Ic 
slons of herpes simplex which is 
usially less painful 

General Considerations 

Herpes zoster Is an acute vesicular der- 
matitis of viral origin There Is considerable 
evidence that this virus and the virus of varl 
cella arc Identical The 2 diseases may be 
eoncurren* 

Clinical Flrsfings 

Pain usually precedes the eruption by 48 
hours or more and may persist and actually 
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increase in intensity after the lesions have 
disappeared The lesions consist of grouped, 
tense, deep-seated vesicles distributed uni- 
laterally along the neural pathivays of the 
trunk The commonest distributions are on 
the trunk or face Regional lymph glands may 
be tender and swollen 

Complications 

Persistent neuralgia, anesthesia of the 
affected area following healing, facial or other 
nerve paralysis, and encephalitis may occur 

Treatment. 

A General Measures Barbiturates or 
bromides may help control tension and ner- 
vousness associated with neuralgia Acetyl- 
salicylic acid or APC compound with or without 
codeine phosphate, 30 mg (V2 gr ) usuallj 
controls pain Ophthalmologic consultation 
should be considered for supraorbital involve- 
ment to avoid serious ocular complications 
Repository corticotropin injection (cortico- 
tropin gel), 40-80 units I M daily for 3 days, 
may relieve the pain 

B Local Measures Wet dressings may 
be necessary for acute and extensive inflam- 
matory lesions (see p. 93) Calamine lotion 
or ether shake lotions (see p 94) are often of 
value Apply the lotion liberally and cover with 
a protective lajer of cotton Do not use 
greases 

X-ray therapy (by an expert) may be help- 
ful 

Prognosis 

The eruption persists 2-3 weeks and does 
not recur Motor involvement may lead to 
temporary palsy Post zoster neuralgia 
which usually occurs in elderly individuals in 
supraorbital distribution, is extraordinarily 
persistent and devastating and does not re 
spond to treatment Ocular involvement may 
lead to blindness 


De Moragas, J M . R R Klerland The 
outcome of patients with herpes zoster 
Arch Dermat 75 193-6, 1957 


WARTS 


Essentials of Diagnosis 

• Warty elevation anywhere on skin or 
mucous membranes, usually no larger 
than 0 5 cm in diameter 

• Prolonged incubation period (average 
2-18 months) 

• Spontaneous "cures'* are frequent 
(50%) but warts are often unrespon- 
sive to any treatment 

• ‘ Recurrences ' (new lesions) are 
frequent 

General Considerations 

Warts are usually seen as solitary or 
clustered lesions all presumably due to the 
same virus most often on the exposed parts 
such as the fingers or hands The Incubatiori 
period Is 2-18 months No age group is ex- 
empt but warts are perhaps more commonly 
seen in children and young adults 

Clinical Findings 

There are usually no symptoms Tendef 
ness on pressure occurs with plantar warts, 
itching with anogemtal warts Occasionally 
a wart will produce mechanical obstruction 
(e g , nostril ear canal) 

Warts vary widely in shape size, and 
appearance Flat warts are most evident un^ 
der oblique illumination Subungual warts 
may be dry fissured and hyperkeratotlc, altd 
may resemble hangnails or other nonspecific 
changes Plantar warts resemble plantar 
corns or calluses 

Prevention 

Avoid contact with warts A person with 
flat warts should be admonished not to scratch 
the areas Occasionally an electric shaver 
will prevent the spread of warts in razor 
scratches 

Treatment. 

A Removal Remove the v'arts whenever 
possible by one of the following means 

1 Surgical excision - Inject a small 
amount of local anesthetic into the base and 
then remove the wart vnth a dermal curet or 
scissors or by shaving off at the base of the 
wart with a scalpel Trichloroacetic acid on 
a tightly wound cotton-tipped applicator may 
be painted on the wound, or electrocaatery 
may be applied 

2 Liquid nitrogen applied with a cotton- 
tipped applicator until the wart is thoroughly 
blanched causes after-pain but large numbers 
of warts may be so treated bloodlessly 
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3 K«ratolytlc 6g«tit6 Either of the 
following maj be used 

a Salicylic acid 4 0 (1 dr ) 

Ethyl amlnobcnzoate 
(Benzocalne®) 0 15 (2V2 gr ) 

Acetone 

Flexible collodion aa 15 0 (V2 oz ) 

Sig Paint on warts each night 

5 Salicylic acid 3 6 (I dr ) 

Alcohol 40^ 

q B ad 120 0 (4 oz ) 

SIg Paint on flat v,artB with 
cotton Ewab dally 

Q Internal Medical Treatment There Is 
no specific trtemal remedy Heavy metals 
such SB bismuth and mercury have been used 
empirically Small children should no be 
treated with bismuth or mercury internally 

Prognosis 

There U a striking tendency to the devel 
opmenl of new lesions Warts tnsy disappear 
spontaneously or may be unresponsive to 
treatment 

Blank H AG Bake ttraland Bickcttsial 
Diseases of the Skm Eye and Mucous 
Membnnes of Man Little Crown 1955 


BACTERIAL INFECTIONS OF 
THE SKIN 


IMPETIGO 


Impetigo l9 A contagious and auto fnocuiable 
Infection of the skin caused by staphylococci or 
less commonly streptococci The Infected roa 
tcrlal may be transmitted to the skin by dirty 
fingernails In children the source of infection 
Is o'ten a pyogenic nasal infection or another 
Infected child In men the barber shop (s a 
common source of infection 

Itching Is the only symptom The lesions 
consist of macules vesicles pustules and 
honey colored gummy crusts which when re 
moved leave denuded red areas The face end 
o her exposed parts are most often Involved 
Impetigo must be distinguished from other 
f vesicular and pustular lesions such as herpes 


simplex varicella and contact dermatitis 
(dermatitis venenata) 

Treatment is as for foUIculltis Besponse 
to local treatment for Infection and often to 
antibiotics Is usually good The nephritis which 
occasionally develops may be fatal (partlcularlt 
in infants) 

McCarth^^ T ACT Nelson Common 
bacterial Infections of the skin P CHn 
North America 3 400 518 1036 


ECTHYMA 


Ecthyma is a deeper form of Impetigo 
with ulceration It occurs frequently on the 
legs and other covered areas often as a com 
plication cf debility and infestations 


BOCKHART S IMPETIGO 


BocKhart s impetigo Is a staphylococcic 
infection which produces tense globular 
painful pustules at the follicular orifleea it 
is a form of folliculitis (see below) 


IMPETIGO NEONATORUM 


Irapcilgo neonatorum is a highly contagious 
potentially serious form of Impetigo occurring 
In infants It requires prompt systemic treat 
ment and protection of other infants (Isolation 
cxclualAiJ from the nurserj of personnel with 
pyoderma etc ) The lesions are bullous and 
massive and accompanied by systemic toxic 
ity Death may occur 


FOLUCULmS 

(Including Sycosis Vulgaris or Barber s Itch) 


EssentialB of Diagnosis 

• Itching and burning In hairy areas 

• Pustules in the hair follicles 

• In sycosis Inflammation of sur 
rounding akin area 

Differentiate from acne vulgaris 
and Inftctlons of the skin such as 
Impetigo 
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General Considerations. 

Folliculitis is caused by staphylococcic 
infection of a hair follicle When the lesion Is 
deep-seated, chronic, and recalcitrant, it is 
called sycosis Sycosis is usually propagated 
by the auto-lnoculation and trauma of shaving 
The upper Up Is particularly susceptible to 
involvement in men who suffer with chronic 
nasal discharge from sinusitis or hay fever 

Clinical Findings. 

The symptoms are slight burning and 
itching, and pain on manipulation of the hair 
The lesions consist of pustules of the hair 
follicles. In sycosis the surrounding skin be- 
comes Involved also and so resembles eczema, 
with redness and crusting 

Complications 

Abscess formation 

Prevention 

Correct precipitating or aggravating fac- 
tors* systemic (e g , diabetes meUltus) or 
local causes (e g , mechanical or chemical 
skin irritadons, discharges). 

Treatment, 

A. Specific Measures Systemic anti- 
Infeetives may be tried If the skin infection 
is resistant to local treatment, if it is exten- 
sive or severe and accompanied by a febrile 
reaction, if it is complicated, or if it involves 
the so-called "danger areas' (upper Itp, 
nose, and eyes) 

Local antl-lnfectlve agents are of proved 
value and should be tried in sequence until a 
favorable response is obtained (allowing 3-4 
days for evaluation) They should be applied 
initially at night and protected by dressings, 
scats should be appfferf tfurfng the day Alter 
the area has cleared, any of the following 
preparations may be applied 2-4 times daily 
(1) Neomycin sulfate. 0 1% In water, locally 
q I.d. (2) lodochlorhydroxyquJn (Vloform®), 

3% in cream or ointment form, locally bid 
(3) Other antibiotics, alone or in combination, 
as ointments locally 2-4 times daily. These 
Include polymyxin B In combination with baci- 
tracin or oxytetracycUne, neomycin, chlor- 
amphenicol, and erythromycin 

Penicillin and sulfonamides should not be 
used In ointment form. 

B Local Measures Cleanse the area 
gently with a weak soap solution and apply 
soaks or compresses to the involved area for 
15 minutes b. i.d. (seep. 93). When skin is 
softened, gently open the larger pustules and 
trim away necrotic tissue. 


Prognosis 

Folliculitis is often stubborn and persist- 
ent, lasting for months and even years. 


Lemer, M R , A. A B. Lemer* Dermatologic 
\fedIcations, 2nd ed Year Book, 1960. 


FURUNCULOSIS (BOILS) 
& CARBUNCLES 


Essentials of Diagnosis 

• Extremely painful Inflammatory 
swelling of a hair follicle which 
forms an abscess 

• Primary predisposing debilitating 
disease sometimes present 

• Antibiotic-resistant strains of 
"hospital staph' are responsible 
for an increasing percentage of 
cases 

Differentiate from deep mycotic 
Infections such as sporotrlchoBis 
and blastomycosis, and other bac- 
terial infections such as anthrax, 
tularemia, and from acne cysts 

General Considerations. 

A furuncle (boil) is a deep-seated infection 
(abscess) involving the entire hair follicle and 
adjacent subcutaneous tissue The most com- 
mon sites of occurrence are the hairy parts 
exposed to irritation and friction, pressure, 
or moisture, or to the plugging action of 
petroleum products Because the lesions are 
auto-lnoculable they are often multiple Thor- 
ough investigation usually fails to uncover a 
predisposing causre. affftoogfr sn occssionsl 
patient may have uncontrolled diabetes melli- 
tus, nephritis, or other debilitating disease 

A carbuncle is several furuncles develop- 
ing in adjoining hair foUicles and coalescing to 
form a conglomerate, deeply situated mass 
with multiple drainage points 

Clinical Findings 

A Symptoms and Signs The extreme 
tenderness and pain are due to pressure on 
nerve endings, particularly in areas where 
there Is little room for swelling of underlying 
structures The pain, fever, and malaise are 
more severe in carbuncles than with furuncles 
The follicular abscess is either rounded or 
conical It gradually enlarges, becomes fluc- 
tuant, and then softens and opens spontaneous- 
ly after a few days to 1-2 weeks to discharge 
a core of necrotic tissue and pus The inflam- 
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mation occasionally subsides before neerosis 
occurs 

A carbuncle is much larger than a boll 
Instead of having only one core It has 2 or 
more 

D Laboratory Findings There may be 
slight leukocytosis 

Complications 

Fatal cavernous sinus thrombosis may 
occur as a complication of a manipulated fur*- 
uncle on the central portion of the upper lip or 
near the nasolabial folds Perinephric abscess, 
osteomyelitis, and other hematogenous staph- 
ylococcic Infections may also occur 

Treatment. 

A Specific Measures Systemic anti- 
tnfcctlve agents are indicated (chosen on the 
basis of cultures and sensitivity tests) only if 
lesions are severe extensive, or complicated 
or located in danger areas (around the neck 
and head) 

B Local Measures (mmoblliae the part 
and avoid overmanlpulatton of inflamed areas 
Use moist or dry heat to help larger lesions 
"locaUia ■ Use proper surgical incision 
epilation or debridement after the lesicms are 
"mature ' Do not incise deeply Apply anti- 
infective ointment and bandage the area loose- 
ly during drainage 

Prognosis 

Recurrent crops may harass the patient 
for months or years Carbunculosis Is more 
severe and more hazardous than furunculosis 

Sulzberger, M B , & R L Baer Treatment 
of pyodermas (common pus -forming infec- 
tions of the skin) Pp 9-S2 in Year Book 
of Dermatology and Syphitology Year 
Book, 1950 


ERYSIPELAS 


Essentials of Diagnosis 

• Edematous, spreading, circumscribed, 
hot, erythematous area, with or with- 
out vesicle or bulla formation 

• Pain, malaise, chills and fever 

• Leukocytosis, increased sedimenta- 
tion rate 


ment of deeper tissues, and from 
erysipeloid, a benign bacillus infec- 
tion producing redness of the skin o! 
the fingers or the backs of the hands 
In fishermen and meat handlers 

General Considerations. 

Erysipelas Is an acute inflammation of the 
skin and subcutaneous tissue caused by infec- 
tion with beta-hemolytic streptococci It oc- 
curs classically on the cheek 

Clinical Findings 

A Symptoms and Signs The symptoms 
are pain, malaise, chills, and moderate fever 
A bright red spot appears first, very often 
near a fissure at the angle of the nose This 
spreads to form a tense, sharply'demarcatcd, 
glistenii^, smooth, hot area The margin 
characteristically makes noticeable advances 
from day to day The patch is somewhat 
edematous and can be pitted slightly with the 
finger Vesicles or bullae occasionally de- 
velop on the surface The patch does not usu- 
ally become pustular or gangrenous, and heals 
without scar formation The disease may com- 
plicate any break in the skin which provides a 
portal of entry for the organism 

B Laboratory Findings Leukocytosis and 
increased sedimentation rate almost invaria- 
bly occur 

Complications 

Unless erysipelas 1$ promptly treated, 
death may result from extension of the process 
and systemic toxicity, particularly in the very 
young and in the aged 

Treatment. 

Place the patient at bed rest with the head 
of his bed elevated^ apply hot packs, and give 
acetylsalicylic acid for pain and fever Peni- 
cillin is specific for beta-hemolytie strepto- 
coccus infections 

Prognosis 

Erysipelas formerly was very dangerous 
to life, particularly In the very young and in 
the aged With antibiotic therapy the disease 
can now usually be quickly controlled Prompt 
and odequate treatment usually will limit it to 
one attack 

McCarthy, J.T., & C T Nelson. Common 
bacterial infections of the skin P. Clin 
North America 3-499-518. 1956 


Distinguish from cellulitis, with 
its less definite margin and involve- 
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CELLUUTIS 


Cellulitis, a diffuse spreading Infection of 
the skm, must be differentiated from erysip- 
elas (a superficial form of cellulitis) because 
the two conditions are quite similar Cellu- 
litis Involves deeper tissues and may be due 
to one of several organisms, usually cocci 
The lesion is hot and red but has a more dif- 
fuse border than does erysipelas Cellulitis 
usually occurs after a break in the skin Re- 
current attacks may sometimes affect lym- 
phatic vessels, producing a permanent swell- 
ing called “solid edema ” 

The response to systemic antl-infecUve 
measures (penicillin, broad-spectrum anti- 
biotics. or sulfonamides) is usually prompt 
and satisfactory 


ERYSIPELOID 


Eiysipelothrlu rhuslopathiae infection 
must be differentiated from erysipelas and 
cellulitis It Is a benign infection usually seen 
in fishermen and meat handlers, which is char- 
acterized fay redness of the skin, most often of 
a finger or the back of the hand, and which 
gradually extends over a period of several days 
Systemic Involvement which occurs rarely. Is 
manifested by reversal of the albumin-globulin 
ratio and other serious changes 

Penicillin la usually promptly curative 
Broad-spectrum antibiotics may be used in- 
stead 


Nelson, E • Five hundred cases of erysipeloid 
Rocky Mountain M J 52 40-2, 1955 


DECXJBITUS ULCERS 
(Bedsores) 


Bedsores (pressure sores) are a special 
type of ulcer caused by Impaired blood supply 
and tissue nutrition due to prolonged pressure 
over bony prominences The skin overlying 
the sacrum and hips is roost commonly In- 
volved, but bedsores may also be seen over 
the occiput, elbows, heels, and ankles They 
occur most readily in aged, paralyzed, and 
debilitated patients in whom an adequate under- 
lying fat pad Is lacking Low-grade Infection 
may occur 


Good nursing care and nutrition and main- 
tenance of skin hygiene are Important preven- 
tive measures The skin and the bed linens 
should be kept clean and dry Bedfast, para- 
lyzed, moribund or listless patients who are 
candidates for the development of decubiti 
roust be turned frequently {at least every hour) 
and must be examined at pressure points for 
the appearance of smell areas of redness and 
tenderness Inflated rubber rings, rubber 
pillows, and an alternating pressure mattress 
all of which are essential in the treatment of 
early lesions are of value also in prevention 
Early lesions should also be treated with 
topical antibiotic powders and adhesive ab- 
sorbent bandage (Gelfoam®) Established 
lesions require surgical consultation and care 
A sheepskin (obtainable from the California 
Woolgrower s Association) on the bed with the 
wool next to the skin may work best in some 
cases It may be laundered often 


Breck, L W , StS Gonzalez Sheepskins to 
prevent decubitus ulcers Clin Orthop 
21 235-7, 1962 

Weiss, A A Management of decubitus ulcers 
New York State J Med 60 79-82, 1960 


FUNGAL INFECTIONS OF 
THE SKIN 


Mycotic infections are traditionally divid- 
ed Into 2 principal groups superficial and 
deep In this chapter we will discuss only the 
superficial infections tinea capitis, tinea cor- 
poris. and tinea cruris, dermatophytosis of the 
feet and dermatophytid of the hands, tinea un- 
guium (onychomycosis, or fungal infection of 
the nails), and tinea versicolor Candidiasis 
belongs in an intermediate group but will be 
considered here as well as with the deep my- 
coses 

The diagnosis of fungous Infections of the 
skin is usually based on the location and char- 
acteristics of the lesions and on the following 
laboratory examinations (1) Direct demon- 
stration of fungi In 10% potassium hydroxide 
preparations of scrapings from suspected le- 
sions (2) Cultures of organisms (3) Skin 
tests, e g , trlchophytla (not reliable) for 
superficial mycoses (This test has exclusion 
value In suspected dermatophytid ) (4) Exam- 
ination with Wood's light (an ultraviolet light 
with a special filter), which causes hairs to 
fluoresce a brilliant green when they are in- 
fected Mlcrosporum organisms (cause about 
90% of cases of tinea capitis in some areas of 
the USA.) *The lamp is also Invaluable in 
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loUowlng the progress of treatment Ring- 
worm of the scalp may be totalI> tmsuspected 
yet discovered easily with Wood s light In mass 
surveys of school children Trichophj'ton- 
Infected hairs do not fluoresce (5) Histologic 
sections stained with periodic acid (Sehlff 
(Ilotchkiss-McManus)) technic Fungal ele- 
ments stain red and are easily found 

Serologic tests are ol no value In the diag- 
nosis of superficial fungal infections 

Principles of Local Treatment 

Treat acute active fungal infections Ini- 
tially as for any acute dermatitis (see p 53) 
Note It may be necessary to treat the derma- 
titis before applying topical fungicidal medi- 
cation 

Most topical fungicidal agents are strong 
skin irritants It la easy to overtreat 

General Measures and Prevention 

Keep the aWn dry since moist skin favors 
the growth of fungi A cool cllmste is pre- 
ferred Reduce exorcise and activities to pre- 
vent excessive perspiration Dry the skin 
carefully after bathing or after perspiring 
heavily Socka and ether clothing should be 
changed often Sandals or open-toed shoes 
should be worn Skin secretions should be 
controlled wUh talc or other drying powders 
or with drying soaks (see p 93) Sedatives 
(e g , phenobarbltal) may be effective In re 
dueing skin secretions in tense, nervous peo- 
ple Toughen the skin with graded dally sun 
baths or with a (Quarts lamp 


Lewis, G M , A others An Introduction to 
Medical Mycology ^ ear Book 1959 

Griseofulvln (Grlfulvlrf®, Fulviclnf®) 

Griseofulvln is an antibiotic obtained by 
fermentation of several species of peniclllia 
It Is water-soluble and thermostable and Is 
not related chemically to any other antibiotic 
in current use Cross-scnsitlzation with other 
antibiotics has not been a problem The drug 
is deposited In keratinous structures and ap- 
parently acta by interfering with reproduction 
of the fungal elements 

Griseofulvln is employed in oral dosage 
against dermatophyte or ' ringworm ' fungal 
infections It Is most effective for ringworm 
Infec'ions of the scalp and quite effective for 
Irvolvetnent of the face. neck, and trunk, 
reasonably ef'eetive against ringworm of the 
groin, and less effective for involvement of 
hands and feet hall infections arc least re- 
sponsive to grlseofulvin therapy 

The drug is supplied in tablets of 250 and 
' *^0mg The average dally dose is I Om 


orally for adults and comparably less for chil- 
dren. A total of 3 Gm in one oral dose will 
cure most cases of ringworm of the scalp in 
children Prolonged treatment may be re- 
quired for onychomycosis 

Toxic reactions include headache, urti- 
caria, dizziness, drowsiness, morbilliform 
and hemorrhagic eruptions, gastrointestinal 
distress and loose stools Although severe 
reactions are occasionally reported, hemato- 
logic studies and assays of kidney and liver 
function have shown the drug to be essentially 
free of severe side reactions 


International symposium sponsored by Univer- 
sity of Miami, October 26-27, 1959 
Griseofulvin and dermatomycoses Arch 
Dermal 81 649 832, 1960 


TINEA CAPITIS 
(Ringworm of Scalp) 


Essentials ef Diagnosis 

» Round gray scaly “bald” patches 
on the scalp 

• Usually in prepuberal children 

• Often nuoresceot under Wood s lamp 

• Microscopic examination or culture 
identifies the fungus 

Differentiate from other diseases 
of scalp hair such as pediculosis 
capitis pyoderma, alopecia areata, 
and trichotillomania (voluntary pull- 
ing out of one s own hair) 

General Considerations 

This persistent, contagious and some- 
times epidemic infection occurs almost ex- 
clusively in children and disappears spontan- 
eously at puberty Two genera (Mlcrosporum 
and Trichophyton) cause ringworm Infections 
ol the scalp Mlcrosporum accounts for many 
of the Infections and hairs Infected with this 
genus fluoresce brilliantly under Wood's light 
Trichophyton species account for some of the 
very resistant infections which may persist 
Into adulthood 

Clinical Findings 

A Symptoms and Signs There are usu- 
ally no symptoms although there may be 
slight Itching The lesions are round, gray, 
scaly, apparently bald patches on the scalp 
(The hairs are broken off and the patches are 
not actually bald ) Scalp ringworm may be 
undetectable with the naked eye. becoming 
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visible only under the Wood's light. In %hich 
case the hairs exhibit a brilliant green fluo- 
rescence extending down into the hair follicle 

B Laboratory Findings Microscopic or 
culture demonstration of the organisms in the 
hairs may be necessaty. 

Prevention 

Exchange of headgear must be avoided, 
and infected individuals or household pets must 
be vigorously treated and re-examined for 
determination of cure The scalp should be 
washed after haircuts 

Complications 

Kerion is the only complication 
Treatment 

Gnseofulvln (Grifulvin®, Fulvicin®), 0 25- 
0 5 Gm by mouth dally or twice daily for 2 
weeks, will cure most cases 

Prognosis 

Tinea capitis may be very persistent but 
usually clears spontaneously at puberty Most 
ringworm infections of the scalp will clear 
spontaneously in 1*2 years even if not treated 

Klfgman, A M Tinea capitis due to M 
audouini and M canls Arch Dermat 
71>313-36. 1955 


TINEA CORPORIS OR TINEA CIRCINATA 
(Body Ringworm) 


Essentials of Diagnosis 

jfcwfii'ig', cernffirAV' 
clearing lesions, small vesicles in a 
peripherally advancing border 

• On exposed skin surfaces 

• History of exposure to infected 
domestic animal 

• Laboratory examination by micro- 
scope or culture confirms diagnosis 

Itching distinguishes tinea corporis 
from other skin lesions with annular 
configuration, such as the annular le- 
sions of psoriasis, erythema muJtl- 
forme, and pityriasis rosea 

General Considerations 

The lesions are often on exposed areas of 
the body such as the face and arms A history 
of exposure to an infected cat may be obtained 
All species of dermatophytes may cause this 
disease, but some are more common than 
others 


Clinical Flndlngs- 

A Symptoms and Signs Itching is usually 
intense, which serves to distinguish the dis- 
ease from, other ringed lesions The lesions 
consist of rings of vesicles with central clear- 
ing, grouped in clusters and distributed asym- 
metrically, usually on an exposed surface 

B Laboratory Findings Hyphae can Ije 
demonstrated readily by removing the cap of a 
vesicle and examining it microscopically l>j a 
drop of lO^s potassium hydroxide The diag. 
nosls may be confirmed by culture 

Complications 

Complications include extension of the 
disease to the scalp hair or nails (in which 
case it becomes much more difficult to cure), 
overtreatment dermatitis, pyoderma, and 
dermatophytid 

Prevention (See also p 78 ) 

Avoid contact with infected household bets 
and avoid exchange of clothing without adequate 
laundering 

Treatment 

A Specific Measures GriseofuMn 
(Grifulvin®. Fulvicin®) 0 5 Gm orally daRy 
for children and 1 Cm orally daily for adujts 

B Local Measures Caution Do not 
overtreat 

^ Salicylic acid 0 3 (5 gr ) 

Sulfur, ppt 0 9 (15 gr ) 

Hydrophilic ointment 

q B ad 30 0 (1 oz ) 

SIg Apply locally bid 

Compound undecylenic acid ointment may 
be used in the less chronic and nonthickeney 
lesions 

Prc^osls 

Body ringworm usually responds prombtly 
to griseofulvin by mouth or to conservative 
topical therapy 

Ferguson, E H , &S Rothman Fungus in. 
fectlons of the skin P Clin North America 
3S55-95, 1956 



TINEA CRURIS 
(Jock Itch) 


Essentlala of THagnosle 

* Marked Itching In Intertrlglnous areas 

* Peripherally spreading sharply de- 
marcated centrally clearing erythem- 
atous macular lesions with or without 
vesicle formation 

• May have associated tinea Infection 
of feet 

• Laboratory examination with micro- 
scope or culture confirms diagnosis 

Differentiate from other lesions In- 
volving the Intertnginous areas such 
as montltaEls seborrheic dermatitis 
Intertrigo and psoriasis of body 
folds ( Inverse psoriasis } 

General Considerations 

Tinea cruris lesions are confined to the 
groin and gluteal cleft and are as a rule more 
indolent than those of tinea corporis and tinea 
circlnata The disease often occurs in ath- 
letes as Hell as in persons who are obese or 
who perapiro a great deal Any of the der 
matephytes may cause tinea cruris and xt may 
be transmitted to the groin from active der- 
matophytosis of the foot Intractable pruritus 
oni may occasionally b« caused by tlneal in 
fccuen 

Clinical Findings 

A bvmptoma and Signs itching Is usually 
more severe than that which occurs In sebor- 
rheic dermatitis or intertrigo Inverse psori- 
asis however may itch even more than tinea 
cruris The lesions consist of erythematous 
macules with sharp margins cleared centers 
and active spreading peripheries in inter- 
trlginous areas There may be vesicle for- 
mation at the borders and satellite vesicular 
lesions are sometimes present 

B Laboratory Findings ifyphae can be 
demonstrated microscopically In IIP'* potas- 
sium hydroxide preparations The organism 
may be cultured readily 

Treatment 

A General Measures (See also p 53 ) 
Drying powder {acc p S3) should be dusted 
Into the involved area 2 3 times a day, espe- 
cially when perspiration is excessive Keep 
the area clem and dry hut avoid overbathtng 
Prevent intertrigo or chafing by avoiding over- 
trtatTien* which predisposes to further In- 
' 'ectlon and complications Roush-tex*ured 
tlo hing should be avoided 


B Specific Measures Griseofulvin (see 
p 78) Is Indicated for severe cases Give 1 
Gm orally dally for 1-2 weeks 

C Local Measures Treat the stage of 
dermatosis (see p 53} Secondarily infected 
or inflamed lesions are best treated with 
soothing and drying solutions with the patlerl 
at bed rest Use wet compresses of potassium 
permanganate 1 10,000 (or I 20 aluminum 
acetate solution) or, in case of anogenital in- 
fection sltz baths 

Fungicidal preparations Any of the fol- 
lowing may be used (1) Sulfur-resorcinol 
lotion bid (S 19, p 94) (2) Weak solutions 

of iodine (not more ^an 1% tincture) b 1 d 
(3) Carbolfuchsin solution (Castellanl s paint) 
one third strength once a day (4) Compouad 
undccylenic acid ointment bid (5) Sulfur- 
salicylic acid ointment (5 34, p 96) 

Prognosis 

Tinea cruris usually responds promptly to 
topical or systemic treatment 


Blank F &1! Prichard Epidemic ring- 
worm of the groin Arch Dermal 85 410 
11 1962 


DERMA TOPHYTOSB 

(Tinea el Palms fc Soles, ‘Athlete s Fpca ’) 


Essentials of Diagnosis 

* Itching burning and stinging of inter- 
digital webs palms and soles 

* Deep vesicles In acute stage 

* Exfoliation flssuring and macer- 
ation in subacute or chronic stages 

•Skin acraplags examlneii micro- 
scopically or by culture may reveal 
fungus 

Differentiate from other skin dis- 
eases involving the same areas such 
as contact dermatitis (from lootwear 
powders nail polish) moniliasis 
and scabies 

General Considerations 

Dermatophytosls is an extremely common 
acute or chronic dermatosis It Is possible 
that the causative organisms are present on 
the feel of most adults at ell times Certain 
individuals appear to be more susceptible than 
others Most infections are caused by Tri- 
chophyton and Epldermophyton species 
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Clinical Findings 

A Symptoms and Signs The presenting 
symptom is usually itching However there 
may be burning stinging and other sensa- 
tions or frank pain from secondary infection 
with complicating cellulitis lymphangitis 
and lymphadenitis Derroatophytosis often 
appears as a fissuring of the toe webs per- 
haps with denudation and sodden maceration 
However there may also be grouped vesicles 
distributed anywhere on the soles or the palms 
a generalized exfoliation of the skin of the 
soles or destructive nail Involvement in the 
form of discoloration and hypertrophy of the 
nail substance with pithy changes Acute 
reddened weeping vesicular lesions are seen 
on the skin in the acute stages 

B Laboratory Findings Hyphae can often 
be demonstrated microscopically in skin 
scales treated with 10”'a potassium hydroxide 
Culture with Sabouraud s medium la simple 
and often mformative but does not always 
demonstrate pathogenic fungi 

Prevention 

The essential factor in prevention le per- 
sonal hygiene Rubber or wooden sandals 
should be used in community showers and bath- 
ing places Open-toed shoes and sandals are 
best for general wear Careful drying between 
the toes after showering Is recommended 
Socks should be changed frequently Apply 
dusting and drying powders p r n (see p 93), 
and place small wads of cotton between the 
toes at mght 

Treatment 

A Specific Measures Gnseofulvin (see 
p 78) has been disappointing in the treatment 
of derxoatO|ph,vtnslE of the feel and should be 
used only for severe cases or those which are 
recalcitrant to topical therapy 

B Local Measures Caution Do not 
overtreat 

1 Acute stage (lasts 1-10 days) - Give 
aluminum subacetate solution soaks (^4 p 
93) for 20 minutes 2-3 times daily If second- 
ary infection is present use soaks of 1 10 000 
potassium permanganate If secondary infec- 
tion is severe or complicated treat as de- 
scribed on p 53 

2 Subacute stage - Any of the following 

may be used (1) Zmcundecate ointment bid 
(2) Whitfield a ointment V4-ly2 strength (5 33 
p 96) (3) Solution of coal tar, S7« In starch 

lotion, or 5 16 p 94 (4) Coal tar 1-2^ in 

Lasaar s paste 


3 Chronic stage - Use any of the following 
(1) Iodine as 0 1-1% tincture painted on af- 
fected areas once daily (2) Whitfield s oint- 
ment 1/4 1/2 strength (5 33, p 96) (3) Com- 

pound undecylenic acid ointment bid (4) 
Alcoholic Whitfield s solution (5; 46 p 96) 

(5) Carbolfuchsin solution (Castellanl s paint) 

C Mechanical Measures Carefully re- 
move or debride dead or thickened tissues 
after soaks or baths 

D X-ray or grenz ray therapy (by a 
specialist) may be of value when other meas 
ures fail 

Prognosis 

Dermatophytosis usually responds well to 
treatment but recurrences are common In 
strongly predisposed persons 


Sulzberger MB 4i R L Baer Some recent 
advances in dermatologic mycology tin^a 
pedis Trichophyton rubnim infections 
tinea capitis moniliasis Pp 7 33 In 
Year Book of Dermatology and Syphilolog^ 
Year Book 1954 55 


DERMATOPHYTID 
(Allergy or Sensitivity to Fungi) 


Essentials of Diagnosis 

• Pruritic grouped vesicular lesions 
Involving the sides and flexor aspects 
of the fingers and the palms 

• Fungal infection elsewhere on body 
usually the feet 

• sklx tffs} 'Ns> 

fungus demonstrable in lesions 

Differentiate from all diseases 
causing vesicular eruptions of the 
hands especially contact dermatitis 
dyshidrosis and localized forms of 
atopic dermatitis 

General Considerations 

Dermatophytid is a sensitivity reaction to 
an active focus of dermatophytosis elsewhere 
on the body usually the feet Fungi are pres- 
ent in the primary lesion but are not present 
in the lesions of dermatophytid The hands 
are most often affected but dermatophytid 
may occur on other areas of the body also 

Clinical Findings 

A Symptoms and Signs Itching Is the 
oiily symptom The lesions consist of grouped 
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vfslcles. o'lcn involving the thenar and hypo- 
thenar eminences Lesions are round, up to 
15 mm in diameter and may be present on 
the Bides and flexor aspects of the fingers 
Les'onB oecaslonallv involve the backs of the 
hands or may even be generalized 

D Laborato*y Findings The trlchophytln 
skin test is positive but it may also be posi- 
tive v»*th other disorders A negative trlchofJi- 
ytin test rules out dematophytid Repeated 
negative microscopic examinations of material 
taken from the lesions is neccssarv before the 
d'agnosls o' dermatophytid can be established 

Prevention 

Treat fungal infections early and adequate- 
ly and prevent recurrences (see p 78) 

Treatment 

General measures are as outlined on p 
53} The lesions should be treated according 
to type of dermatitis The primary focus 
should he treated with grlseofulvln (see p 78) 
or by local measures as described for dermato 
phytoals (see p 80) 

Prognoala 

Dermatophytid may occur in an explosive 
series of episodes and recurrences are net 
uncommon however it clears with adequate 
treatment of the primary Infection elsewhere 
on the body 


Wilson J W Clinical and Immunologic As- 
pects of Fungous Diseases Thomas l9o7 


TINEA UNGUIUM 
k CANDIDAL ONYCHOMYCOSIS 


Essentials of Diagnosis 

• Lusterless brittle, hypertrophic 
friable nails 

• Fungus demonstrated in nail section 
by microscope or culture 

Distinguish from nail changes 
caused by contact with strong alkalies 
and certain other chemicals and from 
those due to psorlaels. lichen planus 
and candidiasis 

General Considerations. 

TLnea ung-jijm is a destructive Trlchoi^i- 
>non or Fp dermophyton infection of one or 
more (but rarely all) fingernails or toenails 
The species nos* commonly found are Tri- 


chophyton mentagrophytes, T rubnim, and 
Epidermophyton floccosum Candida albicans 
causes candidal onychomycosis. 

Clinical Findings 

A Symptoms and Signs There are usu- 
ally no symptoms The nails are lusterless 
brittle, and hypertrophic, and the substance 
of the nail Is friable and even pithy Irregu- 
lar segments of the diseased nail may be 
broken 

B Laboratory Findings Laboratory 
diagnosis is mandatory Portions of the nail 
should be cleared with ICF» potassium hydrox- 
ide and examined under the microscope for 
branching hyphae or collections of spores 
Fungi may also be cultured using Sabouraud s 
medium Periodic aeid-Sehlff stain of a his- 
tologic section will also demonstrate the fun- 
gus readily 

Treatment 

A General Measures See p S3. 

B Specific Measures Grlseofulvln (see 
p 78) in full dosages daily for 3-8 months 
may be necessary for tinea unguium, and even 
this may not result In cure Candida infection 
may be treated specifically with nystatin 
(Mycosiatin"^) cream or powder, or ampho- 
tericin B (Fungiione®) lotion 

C Local Measures Sandpaper or file the 
nails daily (down to nail bed if necessary) 
Surgical avulsion of the nail may be required 

Fungicidal agents Apply one of the follow- 
ing on affected nails (1) Ic^ine tincture. 0 1- 
1%, bid (2) Chiysarobln 4%, In chloro- 
form b 1 d (3) Chrysarobln, 0 1-0 5% In 
petrolatum bid (4) Whitfield s ointment, 
half-strength, bid (5 33. p 96) (5) Dbm- 

thazole dihydrochloride (Aaterol®) ointment, 
S'**, locally bid (6) Verdefam® liquid 
(sodium proprlonate sodium caprylate, pro- 
pionic acid undecylenic acid, salicylic acid 
copper undecylenatc), bid 

X-ray in fractional doses (by a specialist) 
may be of aid in mild cases and may require 
months for cure Some authorities feel that 
*-ray has no place In the treatment of onycho- 
mycosis 

Prognosis 

Some authorities feel that tinea unguium 
cannot be cured Treatment must be con- 
scientious and prolonged Grlseofulvln by 
mouth may be curative, but relapses are com* 
mon 



Vilanova, X., Casanovas, M. , &.J. Francino: 
Onychomycosis, an experimental study. 

J Invest. Dermat 27:77-100, 1956, 


TINEA VERSICOLOR 


Essentials of Diagnosis. 

• Skin areas which will not tan 

• Velvety, chamois-colored macules 
which scale with scraping 

• Trunk distribution the most fre- 
quent site 

• Fungus on microscopic examina- 
tion of scales. 

Distinguish from vitiligo on basis 
of appearance. Differentiate also 
from seborrheic dermatitis of the 
same areas. 

General Considerations, 

Tinea versicolor is a mild, superficial 
Malassezia furfur Infection of the skin (usually 
of the trunk). The eruption is called to the 
patient's attention by the fact that the involved 
areas will not tan, and the resulting pseudo- 
aebrORila may be mistaken for vitiligo The 
disease Is not particularly contagious and is 
apt to occur more frequently in those who 
wear heavy clothing and who perspire a great 
deal. 

Clinical Findinge. 

A. Symptoms and Signs There may be 
mild itching. The lesions are velvety, cham- 
ois-colored macules which vary from 4-5 ram 
in diameter to large confluent areas. Scales 
may be readily obtained by scraqln^the area 
with the fingernail. Lesions may appear on 
the trunk, upper arms, neck, and face 

B , Laboratory Findings. Large, blunt 
hyphae and thick-walled budding spores may 
be seen under the low power objective when 
skin scales have been cleared in potas- 
sium hydroxide M. furfur cannot be cultured 

Treatment and Prognosis, 

Encourage good skin hygiene. Tinea 
versicolor responds readily to sodium thio- 
sulfate. 107 « uqueous solution, b f.d ; or mild 
Whitfield’s ointment, V4-1/2 strength (5 33, 
p. 96). 


Lewis, G.M., Mothers: An Introduction to 
Medical Mycology. Year Book. 1958 


CUTANEOUS CANDIDIASIS (MONILIASIS) 


Essentials of Diagnosis 

• Severe pruritus of vulva, anus, or 
body folds. 

•Superficial, denuded, beefy red areas 
with or without satellite vesicopustulee- 

• Whitish curd-like concretions on the 
Surface 

•Fungus on microscopic examination 
of scales or curd. 

Differentiate from Intertrigo, seboi'" 
rheic dermatitis, and tinea cruris In- 
volving the same areas 

General Considerations. 

Cutaneous candidiasis is a superficial 
fungal infection which may involve almost any 
cutaneous or mucous surface of the body. It 
particularly likely to occur In diabetics, durii^g 
pregnancy, and In obese persons who persplrg 
freely Antibiotics may be contributory. Hy-' 
poparathyroidism may be complicated by can- 
didiasis 

Clinical Findings. 

A Symptoms and Signs Itching may be 
intense Burning sensations are sometimes 
reported, particularly around the vulva and 
anus The lesions consist of superficially 
denuded, beefy red areas in the depths of the 
body folds such as in the groin and the inter- 
gluteal cleft, beneath the breasts, at the angled 
of the mouth, and In the umbilicus The pe- 
ripheries of these denuded lesions are super- 
ficially undermined, and there may be satel- 
lite vesicopustules Whitish, curd-like 
concretions may be present on the surface of 
the lesions (.'jartlcula.rl.'x in. the oral and va^cial 
mucous membranes) Paronychia and Inter- 
digital erosions may occur 

B. Laboratory Findings Clusters of 
budding cells and short hyphae can be seen 
under the high power lens when skin scales or 
curd-Uke lesions have been cleared in 10% 
potassium hydroxide The organism may be 
isolated on Sabcruraud's medium. 

Complications 

Candidiasis may spread from the skin or 
mucous membranes to the bladder, lungs, and 
other internal organs 

Treatment. 

A. General Measures Treat associated 
diabetes, obesity, or hyperhidrosls. Keep 
the parts dry and exposed to air as much as 
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possible If possible, discontinue systemic 
antibiotics. If not. give nystatin (Mycostatln®) 
by mouth concomitantly in a dose of I 5 miUlon 
urits t i d 

B Local Measures 

1 Nalls and skin - Apply nystatin 
Mycostatln"') cream, 100 000 unlts^Gm , or 
amphotericin B (Fungizone®) lotion 3-4 times 
diily Gentian violet l''fl or carbolfuchsin 
jMlnt (Ca«tellanl'8 paint) may be applied 1-2 
times Sleekly as an alternatKe 

2 Vulva anal mucous membranes - 
insert 1 nystatin ('lycostatln") vaginal tablet 
(100 000 units) nightly for 2 weeks, or apply 
n>stalln dusting powder (100 000 unlts/Gm ) 
orec or twice dnllj onto moist mucous mem- 
brane areas Amphotericin B. gentian violet, 
or carbolfuchsin (see above) can also be used 

Prognosis 

Cutaneous candidiasis may be intractable 
and prolonged particularly in children In 
whom the disturbance may take the form of a 
granuloma which resists all attempts at treat- 
ment 


Malbach, II I , 4 A M KUgman The biology 
of experimental human cutaneous moniliasis 
(Candida albicans) Arch Dermat 85 113- 
37. 1062 


PARASITIC INFESTATIONS OF 
THE SKIN 


SCADIES 


Essentials of Diagnosis 

• Nocturnal itching 

• Pruritic vesicles and pustules in 
'‘nms*’ or “galleries,” especially 
on the sides of the fingers and the 
heels of the palms 

'Mites, ova, and black clots of feces 
visible microscopically 

Distinguish from the various forms 
of pediculosis and from other causes 
of pruritus 

General Conslderatloni. 

Scabies is a common dermatitis caused 
by infestation with Sarcoptes ecablet An 
en*tre family may be affected The Infesta- 


tion is generalized but usuall} spares the head 
and neck (although even these areas may be 
involved In Infants) The mite is barely vis- 
ible with the naked eye as a white dot Scabies 
is usually acquired by sleeping or other close 
contact with an infested individual This in- 
festation is less common In the United States 
now than formerl> 

Clinical Findings 

A Symptoms and Signs Itching occurs 
almost exclusively at night The lesions con- 
sist of more or less generalized excoriations 
with small pruritic vesicles, pustules, and 
“runs ’ or “gaUeries" on the sides of the 
fingers and the heels of the palms The run 
or gallery appears as a short irregular mark 
(petiiaps 2-3 mm long), as if made by a 
sharp pencil Characteristic lesions may 
occur on the nipples In females and as pru- 
ritic papules on the scrotum In males Pru- 
ritic papules may be seen over the buttocks 
Pyoderma is often the presenting sign 

B Laboratory Findings The adult female 
mite may be demonstrated by probing the frea*) 
end of a run or gallery with a pointed scalpel 
The mite tends to cling to the tip of the blade 
One may shave off the entire run or gallery 
(or, in the scrotum, a papule) and demon- 
strate the female mite, her ova. and small 
black dots of feces The diagnosis should be 
confirmed by microscopic demonstrotion of 
the organism ova or feces 

Treatment Prognosis 

Unless the lesions are complicated by 
severe secondary pyoderma (see p. 53), 
treatment consists primarily of disinfestation 
If secondary pyoderma is present potassium 
permanganate soaks (1 10,000) 1/2 hour 2-3 
times dally may be indicated before definitive 
treatment is given 

Disinfestation with gamma benzene hesa- 
chlorlde (Gammexane®, Kwell®), 0 5T« In 
cream bise, applied each night for 3 nights. 

Is the treatment of choice This preparation 
can be used before secondary Infection is con- 
trolled Alternative very effective drugs are 
Topleide® (benzyl benzoate) lotion or Eurax® 
(N-crotono-toluldlde) cream or lotion, either 
of which may be applied In the same way a« 
gamma benzene hydrochloride 

Unless treatment Is aimed at all infected 
persons in a family group, retnfestatlon will 
probably occur 

Lemer, M It . A A B Lemer- Dermatoloclc 
Medications, 2nd cd Year Book, i960 
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PEDICULOSIS 


Essentials of Diagnosis 

• Pruritus with excoriation 

• Nits on hair shafts, lice on skin or 
clothes 

• Occasionally sky-blue macules 
(maculae caeruleae) on the Inner 
thighs or lower abdomen In pubic 
louse Infestation 

Distinguish head louse infesta- 
tion from seborrheic dermatitis, body 
louse infestation from scabies and 
pubic louse infestation from anogen- 
ital pruritus and eczema 

General Considerations. 

Pediculosis is a parasitic infestation of 
the skin of the scalp, trunk, or pubic areas 
It usually occurs among people who live in 
overcrowded dwellings with inadequate hy- 
giene facilities, although pubic lice may be 
acquired by anyone who sits on an infested 
toilet seat There are 3 different varieties 
(1) Pediculosis pubis is caused by Phthlris 
pubis (pubic louse, “crabs ] (2) pediculosis 
corporis, by Pediculus humanua var corporis 
(body louse), (3) pediculosis capitis by P 
humanus var capitis (head louse) 

Head and body lice are similar in appear- 
ance, 3-4 mm long Head louse infestations 
may be transmitted by shared use of hats or 
combs The body louse can seldom be found 
on the body, as the insect comes on the skin 
only to feed and must be looked for in the 
seams of the underclothing 

Trench fever, relapsing fever, and typhus 
may be transmitted by the body louse 

Clinical Findings 

Itching may be very intense in body louse 
infestations, and scratching may result In 
deep excoriations over the affected area The 
clinical appearance la of gross excoriation 
I^oderma may be present and may be the 
presenting sign in any of these infestations 
Head lice can be found on the scalp or may be 
manifested as small nits resembling pussy- 
willow buds on the scalp hairs close to the 
skin They are easiest to see above the ears 
and at the nape of the neck Body lice may 
deposit visible nits on the lanugo hair of the 
body Pubic louse infestations are occasion- 
ally generalized, particularly in a hairy In- 
dividual, the lice may even be found on the eye- 
lashes and in the scalp 


Treatment. 

Ten per cent chlorophenothane (DDT) in 
talcum or pyrophyllite, is extremely effective 
in all forms of pediculosis Dust onto affected 
areas bid for 2-3 days 

Prognosis 

Pediculosis responds promptly to topical 
treatment 


Goldman, L Parasitic infestations of the 
skin P Clfn North America 3 625-37, 
1956 


SKIN LESIONS 

DUE TO OTHER ARTHROPODS 


Essentials of Diagnosis 

• Localized rash with pruritus 

• Furuncle like lesions containing live 
arthropods 

♦Tender erythematous patches which 
migrate ("larva migrans’ ) 

•Generalized urticaria or erythema 
muUiforme 

Arthropods should be considered In 
the differential diagnosis of skin lesions 
showing any of the above symptoms 

General Considerations 

Some arthropods (e g , most pest mos- 
quitoes and biting flies) are readily detected 
as they bite Many others are not, e g , be- 
cause they are too small there is no immedi- 
ate reaction or they bite during sleep Reac- 
tions may be delayed for many hours many 
severe reactions are allergic Patients are 
most apt to consult a physician when the le- 
sions are multiple and pruritus is intense 
Severe attacks may be accompanied by insom- 
nia. restlessness, fever, and faintness or 
even collapse Rashes may sometimes cover 
the body 

Many persons will react severely only to 
their earliest contacts with an arthropod, thus 
presenting pruritic lesions when traveling, 
moving into new quarters, etc Body lice, 
fleas, bedbugs, and local mosquitoes should 
be borne in mind Spiders are often incorrect- 
ly believed to be the source of bites, they rare- 
ty attack man, although the brown spider may 
cause severe necrotic reactions and the black 
widow spider (Latrodectus mactans) may cause 
severe systemic symptoms and even death 
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In addition to arthropod bites, the most 
common lesions arc venomous stings (wasps, 
horrets, bees, ants, scorpions) or bites (centi- 
pedes), dermatitis due to urttcatlng hairs of 
caterplilars dermatitis due to vesicating 
agents, furuncle-like lesions due to fly mag- 
go*B or sandflcas in the skin and a linear 
creeping eruption due to a migrating larva 

Clinical Findings 

The diagnosis may he difficult when the 
patient has not noticed the Initial attack but 
suffers a delayed reaction Individual bites 
are frequently in clusters and tend to occur 
either on exposed parts (e g . midges and 
gnats) or under clothing especially around the 
waist or at flexures (e g . small mites or In 
sects in bedding or clothing) The reaction is 
often delayed for 1-24 hours or more Pru- 
ritus is almost always present, and may be all 
but intolerable once the patient starts to scratch 
Secondary Infection, sometimes with serious 
consequences, may follow scratching Allergic 
Tranlfestations, including urticarial wheals, 
are common Papules msy become vesicular 
The diagnosis is greatly aided by searching for 
possible exposure to arthropods and by con- 
sidering the occupation and recent activities of 
the patient The principal arthropods arc as 
follows* 

1 1) Bedbugs - In crevices of beds or furni- 
ture, bites tend to occur In lines or clusters 

(2) Fleas - tn beds and floors Itat fleas 
may attack the legs Stlck-tight fleas from 
poultry in the so*jthem United States may be 
found actually attached to the skin Tunga or 
chigoe fleas In South America and Africa bur- 
row Into the skin and swell, and secondary In- 
fection occurs readily following maltreatment 

(3) Ticks - Usually picked up by brushing 
against low vegetation Larval ticks may at- 
tack In large numbers and cause much distress, 
in Africa and India they have been confused 
with chiggers Ascending paralysis may oc- 
casionally be traced to a tick bite, and re- 
moval of the embedded tick is essential 

(4) Chiggers or red-bugs are larvas of 
trombiculid mites A few species confined to 
particular countries and usually to restricted 
and locnlly recognized habitats (e g , berry 
patches, woodland edge, lawns, brush turkey 
mounds In Australia, poultry farms) attack 
rrjn, often around the waist, on the ankles, 
or In flexures, raising Intensely Itching ery- 
thematous p.npul"B after a delay of m.ony hours 
The red chiggers may sometimes be seen in 
the center of papules which have rot yet been 
scratched Chiggers are the commonest cause 
of distressing multiple lesions (trombldlasls) 

; due to arthropods 


(5) Bird mites - Larger than chiggers, in- 
festing chicken houses, pigeon lofts, or nests 
of birds in eaves Bites are multiple any- 
where on the body, although poultry handlers 
are most often attacked on the hands and fore- 
arms Room air conditioning units may suck 
in bird mites and Infest the inhabitants of the 
room 

Rodent mites from mice or rats may 
cause similar effects In the case of bird 
mites and rodent mites the diagnosis may 
readily be overlooked and the patient treated 
for other dermatoses or for psychogenic der- 
matosis Intractable “acarophobia” may re- 
sult from early neglect or misdiagnosis 

(6) Mites In stored products - These are 
white and almost tm isible, and infest products 
such as copra ("copra itch"), vanilla pods 
("vanlUIsm”). sugar, straw, cottonseeds, 
and cereals Persons who handle these prod- 
ucts may be attacked, especially on the hands 
and forearms and sometimes on the feet In- 
fested bedding may occasionally lead to gen- 
eralized dermatitis 

(?) Caterpillars of moths with urficatlng 
hairs* The hairs are blown from cocoons or 
carried by emergent moths, causing severe 
and often seasonally recurrent outbreaks after 
mass emergence, e g , in some southern 
states of the U S A 

Prevention 

Arthropod infestations are best prevented 
by avoidance of contaminated areas, personal 
cleanliness, and disinfection of clothing, bed 
clothes, and furniture as indicated Lice, 
chiggers, red-bugs, and mites can be killed 
by DDT applied to the head and clothing (It i* 
not necessary to remove clothing ) Benzyl 
benzoate and dlmethylphthalate are excellent 
acarlcldes, clothing should be Impregnated by 
spray or by dipping in a soapy emulsion 

Treatment 

Caution* Avoid local overtreatment 

Living arthropods should be removed care- 
fully with tweezers after application of alcohol. 
Heat (lighted cigarette held near the skin] may 
make ticks and leeches detach themselves. 
Preserve in spirit for Identification. (Caution 
In endemic Rocky Mountain spotted fever areas, 
do not remove ticks with the bare fingers for 
fear of becoming Infected ) Children In par- 
ticular should be prevented fro-n scratching 

Apply corticosteroid lotions or creans^ 

If they are not available, crotamlton (Eurax~ ) 
cream or lotion may be used, it Is a mitlcJdr 
as well as an antipruritic Calamine lotion or 
a coot wet dressing Is always appropriate 
Antibiotic creams, lotions, or powders may 
be applied If secondary Infection Is suspected 
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AvoW exercise and excessive warmth. 

Codeine may be given for pain. Creams 
containing local anesthetics are not very effec- 
tive and may be sensitising. If an anesthetic 
cream is desired, lidocaine should be used 
since it is the least sensitizing. 

See also Myiasis, p. 713. 


TUMORS OF THE SKIN 


General Considerations. 

Areas exposed to chronic irritation (sun. 
chemicals, friction) are especially susceptible 
to neoplastic disease. The blue-eyed, sandy- 
complexloned person living under conditions 
of excessive sun exposure is a most likely 
candidate for skin cancer, especially of the 
squamous cell or basal cell variety. In the 
Southwestern United States skin cancer is the 
commonest skin problem, being even more 
common than acne vulgaris. 

Classification. 

The following classification is admittedly 
oversimplified: almost any tumor arising 
from embryonal cells in the various stages of 
their development can be found in the skin 

A. Malignant 

1. Squamous cell carcinoma and senile 
keratoses usually occur on exposed parts In 
blue-eyed, sandy-complexioned persons 
Squamous cell carcinoma may develop very 
rapidly, attaining a diameter of 1 cm within 
2 weeks. It appears as a small red, conical, 
hard nodule which quickly ulcerates. Metas- 
tasis may occur early. Keratoacanthomas 
are benign growths which resemble squamous 

2. Basal cell carcinomas also occur 
mostly on exposed parts. They grow slowly, 
attaining a size of 1-2 cm. In diameter only 
after a year's growth- They present a waxy 
appearance, with telangiectatic vessels easily 
visible. Metastases either never occur or are 
caused by a squamous cell component of the 
tumor. 

3. Paget's disease, considered by some 
to be a manifestation of apocrine sweat gland 
carcinoma, may occur around the nipple, re- 
sembling chronic eczema, or may involve 
apocrine areas such as the genitalia, 

B. Pre-mallgnant* Keratoses and leuko- 
plakia have a marked tendency to be malignant. 
Actinic keratoses occur on exposed parts of the 
body in persons of fair complexion, and non- 
actlnic keratoses may be provoked by exposure 


to arsenic systemlcaUy or occupational irri- 
tants such as tars In keratoses the cells are 
atypical and similar to those seen in squamous 
cell epitheliomas, but these changes are wen 
contained by an intact epidermal-dermal junc- 
tion. Leukoplakia is the counterpart of kera- 
toses occurring on mucous membranes. One 
sees similar changes microscopically, plus 
the development of granular and homy layers 
which are not seen normally in mucous mern- 
branes or transitional epithelium. Leuko- 
plakia may occur on the basis of individual 
predisposition or may be provoked by expo- 
sure to irritants such as excessive sunlight 
(lower lip), associated disease (e g. , syphi- 
litic glossitis), excessive pipe smoking, ann 
chewing tobacco 

C Benign* 

1, Seborrheic warts, considered by soine 
to be nevoid, consist of benign overgrowths of 
epithelium which have a pigmented velvety op 
warty surface They are extremely common, 
both on exposed and covered parts, and are 
commonly mistaken for melanomas or other 
types of cutaneous neoplasms. 

2 Bowen’s disease (intraepidermal 
squamous cell epithelioma) is relatively un- 
common and resembles a plaque of psoriasis 
The course is relatively benign, but iVft 
associated with internal malignant tumors of 
various sorts 

D Nevi 

1 Cellular nevi are almost always benign, 
and almost everyone has at least a few of these 
lesions They usually appear In childhood, and 
tend to spontaneous fibrosis during the declin- 
ing years. 

2 Junctional nevi, which consist of clear 
.’jenv s-od usuaJJ/ some xoalanlxt- .have 
nevus cells on both sides of the epidermal 
junction They are possible forerunners of 
malignant melanoma If a nevus is on the 
palm, sole, or genitalia, or is subjected to 
continuous Irritation, the possibility of mel- 
anomatous degeneration should be considered 

3 Compound nevi, composed of junctioii- 
al elements as well as clear nevus cells in the 
dermis, may also tend to develop into malig- 
nant melanoma. Dermal cellular nevi are 
quite benign 

4. Blue nevi are benign, although they 
have been said to give rise occasionally to 
malignant melanoma They are small, slight- 
ly elevated, and blue-black. 

5. Epithelial nevi include several types of 
verrucous epithelial overgrowths, usually In 
linear distribution Microscopically, cells 
found normally In the epidermis are present. 
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Such lesions rarely degenerate into squamous 
or basal cell carcinomas 

6 Freckles consist of excess amounts of 
melanin in the melanocytes In the basal layer 
of the epidermis Ephelldes or Juvenile 
freckles, may be evanescent lentiglnes, or 
senile freckles, are usually larger and more 
persistent 

Clinical Findings 

A Symptoms and Signs The very absence 
of symp*oms such as Itching should lead one to 
suspect skin neoplasm v.hen a growth Is pres 
ent Soreness or pain (from ulceration or 
rapid growth) are occasionally reported 

Tumors of the skin consist of small nod 
ules of varying rates of growth The more 
rapid the growth the more urgent the diag- 
nosis Any change In the texture or appear- 
ance of the skin should at least make the 
physician think of premallgnant or malignant 
change tthltlsh patches on mucous mem- 
branes especially if their surfaces are rough 
may suggest leukoplakia Ulceration crust- 
ing. or bleeding o! any swollen area may point 
to cutaneous malignancy 

B Laboratory Findings Microscopic 
examination of btopslcd or excised tissue 
usually Is diagnostic for any of the lesions 
listed above When malignant melanoma 
Is suspected, the biopsy Incision should in- 
clude the entire lesion and a wide margin of 
normal skin 

Complications 

Squamous cell carcinoma Is particularly 
likely to metastasize to regional lymph glands 
and then to distant sites Dasal cell carci- 
nomas, If reglected, may cause extensive 
local destruction or occult spread may occur 
Death may eventually take place with these 
“locally malignant tumors as a result of in- 
vasion of vital structures Melanomas spread 
similarly to the way in which squamous cell 
carcinomas do, and frequently spread hema- 
togenously also 

Treatment 

A Surgical Measures Doth benign and 
milij,nant tumors of the skin may be removed 
surgically by any of the following technics 

1 Electrosurgery - Curettage with a 
dermal euret followed by electrodesiecatlcsi, 
removal wl'h a cutting current, or electro- 
coagulation 

2 Scalpel surgery 

3 Chemosurgery (Mohs technic) - In 
this mleroscopically controlled techiUc the 
^issues are fixed with zinc chloride dissected 


bloodlessly. and then examined histologically 
Tissue sites in which malignant cells persist 
are re-treated until tumor-free This method 
fihovild be considered onlv when other methods 
of treatment have failed 

B Radiation (By a specialist ) 

1 X-ray therapy is successful for 
squamous cell and basal cell carcinomas In 
general malignant melanomas are unrespon- 
sive 

2 Radium and its products used inter- 
stitlaliv or in contact may give excellent re- 
sults 

Prognosis 

Cancer of the skin accounts for about 2*» 
of all cancer fatalities in the United States 
With the exception of melanomas, in which the 
outlook is grave all cases are potentially 
curable If treated early However, even with 
the best care a 100% cure rate has never been 
attained 

Premallgnant lesions such as senile 
arsenical and occupational keratoses and 
leukoplakia have a favorable prognosis If 
treated early Arsenical keratoses and leuko- 
plakia sometimes progress to squamous cell 
carcinoma and death despite the best of care 

Only one In 0 1 1 million cellular nevi 
develops into a malignant melanoma 


Beerman, fl Tumors of the skm Parts I 
and II A review of recent literature Am 
J M Sc 211 480-504 and 212 4 7 0-505, 1846 
Deerm-in H Some aspects of cutaneous ma- 
lignancy Am J M Sc 233 456-72, 1957 


MISCELLANEOUS SKIN 
DISORDERS 


PIGMENTARY DISORDERS 


Melanin is formed In the melanocytes In 
the basal layer of the epidermis. Its pre- 
cursor, the amino acid tyrosine. Is slowly 
converted to dlhydroxyphenylalsnlne (DOPA) 
by tyrosinase, and there are many further 
chemical steps to the ultimate formation of 
melanin This system may be offected by ex- 
ternal Influences such -is exposure to sun, 
heat, traurri, ionizing radiation, heavy metals, 
and changes In oxygen potential These Influ- 
ences may result In hyperpignientatlon hypo- 
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pigmentation or both Local trauma may 
destroy melanocytes temporarily or perma- 
nently, causing hypopigmentatlon, sometimes 
wnth surrounding hyperpigmentation as In ec- 
zema and dermatitis Internal influences In- 
clude melanocyte-stimulating hormone (MSH) 
from the pituitary gland, which is increased 
in pregnancy and in states m which there is an 
Inadequate normal output of hydrocortisone by 
the adrenal cortex 

Other pigmentary disorders Include those 
resulting from exposure to exogenous pigments 
such as carotenemla, argyria, deposition of 
other metals, and tattooing Other endogenous 
pigmentary disorders are attributable to mela 
boUc Bubstances, Including hemosiderin (iron) 
in purpuric processes, mercaptans, homogen- 
tislc acid (ochronosis), bile pigments, and 
carotenes 

Classification 

Pigmentary disorders may be classified 
as primary or secondary and as hyperpigmen- 
tary or hypopigmentary 

A Primary Pigmentary Disorders These 
are nevoid or congenital and include pigmented 
nevi, Mongolian spots, incontinentia pigmenti 
itiligo and albinism Vitiligo is a genetically 
etermlned lack of pigmentation in which in 
hibited melanocytes are present in Involved 
areas Albinism, partial or total, occurs as 
a genetically determined recessive trait 

B Secondary Pigmentary Disorders 
Hyper- or hypopigmentatlon may occur follow 
mg overexposure to sunlight or heat or as a 
result of excoriation or direct physical injury 
Hyperpigmentatlon occurs in arsenical mela- 
Tios'is or In association with Abhlson s disease 
(due to lack of the Inhibitory influence of hydro- 
cortisone on the production of MSH by the pi- 
tuitary gland) Several disorders of clinical 
importance are as follows 

1 Chloasma (melasma) This is essen- 
tially a nevoid disorder occurring as patterned 
hyperpigmentatlon of the face It Is often 
associated with exaggeration of normal pig 
mentation elsewhere, such as in the axillas 
the Unea alba, the groins, and around the 
nipples It is common during pregnancy as a 
result of the stimulus of MSH and tends to 
fade following each pregnancy 

2 Berlock hyperpigmentatlon can be 
provoked by hypersensitivity to essential oils 
in perfumes, and these should be excluded 
wherever possible 

3 Leukoderma or secondary depigmenta- 
tion may complicate atopic dermatitis lichen 
planus, psoriasis, alopecia areata, lichen 


simplex cnronicus, and such systemic con-' 
ditions as myxedema, thyrotoxicosis, syph^l^s, 
and toxemias It may follow local skin tra**nia 
of various sorts, or may complicate derm^" 
titis due to exposure to gold or arsenic Apl'" 
oxidants in rubber goods, such as monoben^y^ 
ether of hydroqulnone, can cause leukoderr*^ 
from the wearing of gauntlet gloves, rubbef 
pads in brassieres, etc This is most likely 
to occur in Negroes 

4 Ephelides (juvenile freckles) and 
lentigines (senile freckles) 

Differential Diagnosis 

One must distinguish true lack of pigm®”i 
from pseudoachrotnla such as occurs in tin®^ 
versicolor, pityriasis simplex, and seborr^^^® 
dermatitis It may be difficult to different!®^® 
true vitiligo from leukoderma and even fror'' 
partial albinism 

Complications 

The development of solar keratoses an4 
epitheliomas is more likely to occur In per?®"® 
with vitiligo and albinism Vitiligo tends te* 
create pruritus In anogenital folds There 
may be severe emotional trauma In exlensiV* 
vitiligo and ether types of hypo and hypeiT?^®" 
mentations, particularly in naturally dark 
skinned persons 

Treatment & Prognosis 

There Is no return of pigment In partial 
total albinism return of pigment is rare in 
vitiligo in leukoderma repigmentation may 
occur spontaneously The only effective tr^®^* 
ment for vitiligo (with some response in 10-’ 

15% of patients only) is topical and oral thei* ^ 
apy with methoxsalen (Meloxine®, Oxasoral?" ) 
The lopictfl preparaliDJi ^oifih'De uaeb In nt* 
greater strength than 1 10,000 concentratioi^' 
as It may cause severe phototoxic effects at^*^ 
blisters Methoxsalen Is given systemicallf 
In a dosage of 20 mg each morning for wee^® 
or months, and in combination with judiclou® 
exposure to sunlight may bring about repig- 
mentation in vitiligo 

Localized ephelides and lentigines may**® 
destroyed by careful application of a saturat®d 
solution of liquid phenol on a tightly wound 
cotton applicator Chloasma and other fom^® 
of hyperpigmentatlon may be treated by pro^ 
tectihg the skin from the sun and with cosm^*^®® 
such as CovermarW® (Lydia O’Leary Company) 
or A-FIl® (Texas Pbarmacal Company) Co®* 
mettcs containing perfumes should not be ue®*^ 

Bleaching preparations are of 2 prlnclp^^ 
types 5% ammomated mercury in a cream 
base, and monobenzyl ether of hydroqulnone 
liquid or cream form (Benoquin®) BenoquK'^ 
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la not without hazard, and it is best to start 
with a more dilute preparation than that of-* 
fered by the manufacturer The use of any 
bleach may result In unexpected hvpo« or 
hyperpiemcntatlon, particular!} with prolonged 
use 

Treatment of other pigmentary disorders 
should be directed toward avoidance of the 
causative agent If possible (as In cnrotenemla) 
or treatment of the underlying disorder 


Symposium Psoralens and radiant energy 
J Invest Dermat 32 132 391, 1959 


DALDVESS 

(Alopecia) 


Baldness Due to Scarring 

Cicatricial baldness may occur following 
chemical or physical trauma severe bade 
rial or fungal Infections severe herpes zoster 
chronic discoid lupus er}*them3to5us eetero* 
derma and excessive Ionizing radiation The 
specific cause is often suggested by the his- 
tory. the distribution of hair loss and the 
appearance of the skin as In lupus erythema- 
tosus and other Infections and from bums or 
trauma Biopsy may be necessary to differ- 
entiate lupus from the others 

Scarring alopecias are irreversible and 
permanen* There Is no treatment 

Baldness Not Due to Scarring 

Nonclcatticlal baldness may be classified 
according to distribution as alopecia univer- 
salis (generalized but not total hair loss) 
alopecia totalis (complete hair loss) and alo- 
pecia areata (patchy baldness) 

Nonscarring alopecia may occur In associ- 
ation wph various systemic diseases such as 
disseminated lujxis er^-thematosus cachexia 
lymphomas uncontrolled diabetes severe 
thyroid or pituitary hypo^unctlon and derma- 
tomyosltls The only treatment necessary is 
prompt and adeq-uate control of the underlying 
disorder. In which case hair loss may be re- 
versible 

Male pottem baldness, the most common 
form o' alopecia Is of genetic predetermina- 
tion The earliest changes occur at the an- 
terior portions o' the calvarium on either side 
of the ‘widow a peak Associated seborrhea 
Is common and is evident as excessive olU- 
ncss and erythema of the scalp with scaling 
r*‘*matjre loss of hair In a young sdult male 
1 may give rise to a severe rcuro'lc reaction 
j The extent o' hair loss Is variable and unpre- 


dictable There is no treatment, and the pa- 
tient should be cautioned not to spend money 
on advertised lotions or massage devices 
Seborrhea may be treated as described on p 
66 

Diffuse Idiopathic alopecia of women is 
increasing In incidence The cause is not 
known The disease may not be apparent until 
about SIT'i of the hair Is lost and la then mani- 
fest as a diffuse thinning of the hair over the 
entire scalp (especially over the calvarium) 
The disease may be cyclic and recurrent over 
a period of many years with little progres- 
sion between episodes These women may 
develop a neurotic reaction comparable In 
severity to cancerophobla There Is no treat- 
ment although associated seborrhea should 
be controlled It may be of psychologic bene- 
fit to prescribe topical medications If only In 
order to keep the patient from wasting money 
on valueless treatments Triiodothyronine 
(T,) S-25 meg daily orally has been recom 
mended 

Alopecia areata Is of unknown cause and 
no pathologic scalp changes have been identi- 
fied The bare patches may be perfectly 
smooth or a few hairs may remain Severe 
forms may be treated by Injection of triam- 
cinolone acetonide suspension into the patches 
or by judicious use of systemic corticosteroid 
therapy although systemic therapy is rarely 
justified unless the disease is of serious 
emotional or economic significance 

Systemic corticosteroids have also been 
used In the treatment of generalized and total 
alopecia Alopecia areata is usually self- 
limiting with complete regrowth of hair, but 
some mild cases are permanent and the exten- 
sive forms are usually permanent, as are the 
totalis and universalis types also 

In trichotillomania (the pulling out of one's 
own hair) the patches of hair loss are irreg- 
ular and growing hairs are always present 
since they cannot be pulled out until they are 
long enough 

Dehrman 11 T The Scalp In Health and Di»* 
ease Mosby, 1952 


HIRSUTISM 


Hirsutism may be diffuse or localized 
acquired or congenital FssentUl hirsutism 
of women Is most clear!} manifested In the 
bearded area and on the upper lip but It nay 
be present on the chest and around the nipple* 
as well Endoerinologfc studies may be nee- 
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essaiy to rule out excessive androgen secre- 
tion. Treatment is almost never of any value. 
If hirsutism is due to excessive androgen ex- 
cretion, extirpation of the offending gland may 
be followed by disappearance of excessive 
hair. 


Montagna, W., &R.A. Ellis: The Biology of 
Hair Growth, Academic, 1958. 


KELOIDS & HYPERTROPHIC SCARS 


Keloids are tumors consisting of actively 
growing fibrous tissue which occur as a result 
of trauma or irritation In predisposed persons, 
especially those of Negro ancestry. The 
trauma may be relatively trivial, such as an 
acne lesion. Keloids behave as neoplasms, 
although they are not malignant. Spontaneous 
dlgiiatlons may project from the central 
growth, and the tumors may become large 
and disfiguring. There may be Itching and 
burning sensations with both types of tumor. 

HypertropMc scars, usually seen follow- 
ing surgety or accidental trauma, tend to be 
raised, red, and Indurated. After a few 
months or longer they lose their redness and 
become soft and flat. Removal should not be 
attempted until all induration has subsided. 

Intralesional injection of a corticoid sus- 
pension Is effective against hypertrophic scars. 
The treatment of keloids is less satisfactory: 
surgical excision, x-ray therapy, and freez- 
ing with solid COj or liquid nitrogen are used, 
as well as Injection of corticoid suspensions 
Into the lesions. 


Asboe-Hanaen, G. : Hypertrophic scars and 
keloids: etiology, pathogenesis, and derma- 
tologic therapy. Dermatolopca 120:178-84. 
1060. 


NAIL DISORDERS 


Nail changes are never pathognomonic of 
a specific systemic or cutaneous disease. All 
of the nail manifestations of systemic dis- 
orders may be seen also In the absence of any 
systemic Illness. 

Nall dystrophies cannot usually be related 
to changes in thyroid function, hypovitamin- 
osis, nutritional disturbances, or generalized 
allergic reactions. 


Classification. 

Nail disorders may be classified as (1) 
local. (2) congenital or genetic, and (3) those 
associated with systemic or generalized sKin 
diseases. 

A. Local Nail Disorders: 

1. Onycholysis (distal separation of the 
nails, usually of the fingers) is caused by 
excess exposure to water, soaps, detergents, 
alkalies, and industrial keratolytlc agents. 

2. Distortion of the nail occurs as a re- 
sult of chronic inflammation of the nail matrix 
underlying the eponychial fold, 

3. Discoloration and pithy changes, ac- 
companied by a musty odor, are seen in ring- 
worm infection. 

4. Grooving and other changes may be 
caused by warts, nevi, and other growths im- 
pinging on the nail matrix. 

5. Allergic reactions (to formaldehyde 
resins in undercoats and polishes) Involving 
the nail bed or matrix formerly caused hen’or- 
rhagic streaking of the nails, accumulation of 
keratin under the free margins of the nails/ 
and great tenderness of the nail beds. 

6 Beau’s lines (transverse furrows) ntay 
be due to faulty manicuring. 

B. Congenital and Genetic Nall Disorders: 

1. A longitudinal single nail groove may 
occur as a result of a genetic or traumatic de- 
fect In the nail matrix underlying the eponychlal 
fold. 

2. Nail atrophy may be congenital. 

3. Hippocratic nails (club fingers) may be 
congenital. 

C. Nail Changes Associated With Systemic 
or Oenerallzedbltln "Diseases; 

1. Beau's lines (transverse furrows) niay 
follow any serious systemic illness. 

2. Atrophy of the nails may be related to 
trauma or vascular or neurologic disease. 

3. Hippocratic nails (club fingers) are 
occasionally related to prolonged anoxemia 
brought about by cardiopulmonary disorders. 

4. Spoon nails are often seen in patient^ 
with anemia. 

5. Stippling of the nails is seen in psori- 
asis. 

Differential Diagnosis. 

It is important to distinguish congenital 
and genetic disorders from those caused by 
trauma and environmental disorders. Nall 
Changes due to ringworm or dermatophy’te fun- 
gi may be difficult to differentiate from onychia 
due to Candida infections. Direct microscopic 
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eianlnatioT of a specimen cleared with \Cr» 
po-assUn hydroxide or culture o*x Sabouravd s 
medlun ruy be dlapnostJc Ringworm of Uie 
rails —ay be closely similar to the changes 
seen in psoriasis ard lichen planus in «hlcb 
case careful observation of more character 
iBtlc lesions elsewhere on the bodv Is essen 
tlal 10 the diagnosis of the nail disorders 

Complications 

Secondary bacterial Infection occasionally 
occurs in onychodystrophies and leads to con 
slderable pain and dlsafallitv and possibly more 
serious consequences If circulation or Innervn 
tion is impaired Toenail changes may lead to 
IngroAn nail in turn often complicated by bac 
terlal Infection and occasionally by exuberant 
l,mnulat{on tissue Poor manicuring and poor 
ly f ttlng shoes may contribute to this compll 
Citton Cellulitis may result 


Btbllogniphy 

Andrews GC Diseases of the Skin 4lh 
ed Siunders 1954 

Lemer MR & A B Lemer Dermato 
logic Medications Year Rook 1954 

Ormsby OS Ml Montgomery Die 
eases of the Skin 8th ed Lea A Febiger 
1054 


Treatment It Prognosis 

Treatment consists usualU of careful de 
brldemcnl and manicuring Antifungal meas 
urea may be used In the case of onychomycosis 
and candidal onychia antibacterial measures 
may be used for bacterial complications When 
nail changes are associated with specific dls 
eases such as psoriasis and lichen planus 
one may use appropriate measures but the 
nail changes are usually very slow to reverse 
themselves Congenital or genetic nail dis 
orders are usually uncorrectable Longitu 
dlnal grooving due to temporary lesions of the 
matrix such as warts synovial cysts and 
other impingements may be cured by re 
moval of the offending lesion 


Lamb J II Nail disorders In Dermatoses 
Due to Fnvlronmental and Phvslcal Factors 
ft B Rees (editor) Thomas 196’ 


Rothman S Physiology and Biochemistry 
of the Skin Vnlv ot Chicago Press 
1955 

PlUsbury D M Shelley W D ^ A M 
KUgman Dermatology Saunders 1936 
Sulzberger M B Wolf J AVI! 

Witten Dermatology Diagnosis end 
Treatment Year Book 1961 
Sutton R L Jr Oieeasee of the Skin 
llth ed Mesby 1056 
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Simple Solutions: For Soaks & Wet Dressings 

Indications: For acute, red, swollen, itching, infected, weeping, or vesicular lesions. 

Technic: Solutions must be applied cool (hot for Infections). 

(1) Basin soaks {2'5 quarts of solution) for hands and feet, V4 hour b. i. d. 

(2) Wet dressings {for localized lesions). Use turklsh towel, keep saturated with solution. 

(a) Open dressings - for very acute lesions and when marked cleansing and soothing 
action is desired. Frequent applications are necessary (e. g. . V2 hour b. i.d.-q.i. d,). 

(b) Covered dressings should not be used. 


Agent 

Action* 

Range of Concen- 
trations Used 

Most Common 
Strength Used 

Preparation of Solution 

of Most Commonly 
Emploved Strength 

Plain tap water 

* 

- 

- 


^ 1 Sodium chloride 

* 

6 1000- IS 1000 
(0.6-1, 5%) 

0.9% 

Two tsp. to 1 L. water. 

5 2 Sodium bicarbo- 
nate 

Antipruritic 

1 50-1 20 
(2-5'5'») 

3% 

Eight tsp. to I L. 
water. 

B 3 Magnesium sul- 
fate 

Antipruritic 

1 50-1 25 
(2-4%) 

37a 

Eight tsp. to 1 E 
water. 

B 4 Aluminum sub- 
acetate sol. 

Astringent 

I 200-1 10 
(0.5-10%) 

57, 

4 Domeboro'^ tablets or 
50 ml. (i2/3 oz.) 

Burow's sol. to 1 L. 
water. 

8 5 Silver nitrate 

Astringent, 

antiseptic 

1 10,000-1 200 
(0.01-0 5%) 


10 ml. of 25% AgNOj 

solution or 2.5 Cm. 

(36 gr.) AgNOj to 1 L. 
water. 

8 6 Mercury bichlo- 

ride, small 
poison tablets 

Astringent, 

antiseptic 


1 10,000 
(0 017») 

One tablet to 1 L 
water. Poison. Do rot 
use on denuded areas. 

8 7 Potassium per- 

manganate 

Antipruritic, 

oxidizing, 

anttaepUc, 

astringent 

1 10,000-1 400 

(0 01-0.25%) 

1 10,000 

0 01% 

One 0.3 Cm. (5 gr.) 
tablet to 3 L water or 

0 1 Cm. (lV2 gr.) tab- 

let to 1 L water. 


*AU of the solutions listed have a drying, soothing, and cleansing action also. 


Powders 


Name 

Prescription 

Instructions and Remarks 

8 8 Absorbable gelatin 
sponge (non- 
sterile) 

Gelfoam® powder, 10 Cm. 

For leg ulcers and other indolent 
ulcers. It is absorbable hemostatic 
gelatin. Apply b.i. d. Use antibiotic 
topical powder also. 

6 9 Talc 


Simple dusting powder. 

8 10 Antibiotic powder, 
topical 

Oxytetracycline (Terramycui’*). 
pfilymyinn- bacitracin (Neo- 
sponn®), or tetracycline 
(Achromycin®) topical powder. 

For pyodermas. Dust on lesions 
b i.d. 

8 11 Nystatin 

fMycostatln'®) 

8 Nystatin, 100,000 U./Gm. 
dusting powder. 15 Gm. 

jDustlng powder b. i. d. for candidiasis. 

12 Chlorophenothane 
(DDT) 

tt DDT 10.0 (2V2dr.) 

Talcum 100,0 (3^3 oz.) 
q.s.ad 














Lotions tL Emulsions 


Llqu d mix'ures containing medicaments in soljtion or suspension are useful in a wide 
variety of localised and generalized sXin lesions because they are easy to apply and remove 
They have a marked drying effect and must rot be used If this effect is undesirable The follow 
irg are some useful well known lotions 


Instructions and Remarks 


^ li Calamine lotion 

(sooth rg drying) 


^ Pc'cparcd cabimlne 8 0 (2 dr ) 

Zinc oxide 6 0 (2 dr ) 


1 Applj locally t I d q t d 
or p r n Use for acute der- 


MSgma of bentonite 2S 0 (6 dr ) 
Ljme water 


2 0 (V2 dr ) matitis Avoid excessive drj 
2S 0 (6 dr ) Ing by prolonged use of this 
lotion (as with other nonoily 
too 0 (3V3 oz ) lotions) Add 1% phenol for 

antipruritic effect 


Apply locally bid and p 






95 


Ointment Bases 

Indications: Contraindications: 

1. To correct fat deficiency in a dry skin. 1. Acute, inflamed, oozing lesions. 

2. To provide mechanical protection to the 2. Hairy areas (except the hydrophilic 

underlying lesions. preparations). 

3. To help absorb or imbibe transudates from 

underlying lesions. (This holds true 
only for the hydrophilic preparations.) 


4. To apply active medicinal agents to the skin. 


Preparation 

Prescription 

Properties 


OINTMENTS 1 


5 23 

Petrolatum, 

white 



^ 24 

Petrolatum, 

hydrophilic 

37» cholesterol In petrolatum, white wax, 
and stearyl alcohol. 

Favors penetration of Incor- 
porated medicaments. Im- 
bibes water (hydrophilic). 

ft 25 

Wool fat. 
hydrous 
(lanolin) 


Adheres well to skin, stable, 
favors penetration. Watch 
for sensitization. 

ft 26 

Wool fat (an- 
hydrous 
lanolin) 


Imbibes water. Favors 
penetration. Watch for sen- 
sitization. 

ft 27 

Zinc oxide 
ointment 

20% zinc oxide in liquid petroiatuni. wool 
fat, wax, and white petrolatum. 


STT 

Theobroma 
oil (cocoa 
butter) 

i 

i.. : 

Melts at body temperature. 

CREAMS 

(Contain water, more softening and soothing than ointments.) 

ft 29 Hydrophilic 
ointment 

ft Methylparaben 
Propylparaben 

Stearyl alcohol 

White petrolatum 
Propylene glycol 
Polyoxyl 40 stearate 
Purified water, q. s. ad 

0.02S (3/8 gr.) 
0.015 (V4gr.) 
25.0 (6 dr.) 

25.0 (6 dr.) 

12.0 (3 dr.) 

5.0 (1 dr.) 

100.0 (3V3oz.) 1 

Favors penetration. Imbibes 
water, good vehicle for 
water-soluble medicaments. 

ft 30 

Rose-water 

ointment 

ft Spermaceti 

While wax 

Expressed almond oil 
Sodium borate 

Rose water 

Distilled water 

Rose oil 

12.5 

12.0 

56.0 
0.5 
S.Q 

14.0 
0.02 

(3 dr.) 

(3 dr.) 

(14 dr ) 
(7l/2 gr.) 

(1 dr.) 

(3V2 dr.) 
(Vs min.) 

■ Cold cream*’ (water in oil), 
cooling and soothing effect. 

ft 31 

Emulsion base 

ft Duponal® C 

Cetyl alcohol 

Stearyl alcohol 

White petrolatum 

Heavy liquid petrolatum 
Butoben® 

Distilled water, q. s. ad 

1.6 

7.0 

7.0 
20.0 

2.0 
0.05 

100.0 

(25 gr.) 
{i 3/4 dr.) 
(1^4 dr.) 

(5 dr.) 

(V2 dr.) 
gr.) 

(3V3 oz.) 

Nonheating and nonirritating. 
Less messy than other 
creams and ointments. 

PASTES 

(High powder content. Promote evaooration and cooling, decrease vesiculation.) 

ft 32 

Zinc oxide 
paste 
(Lassar's 
paste) 

ft Zinc oxide 

Starch 

Petrolatum, white, 
q.s.ad 

25.0 

25.0 

100.0 

(6 dr.) 

(6 dr.) 

(SVS oz.) 

Mechanical protective. In- 
creases adhesion but de- 
creases penetration of 
medicaments. 


*Add 2% cholesterol or 67« acetyl alcohol to increase waier-tmbibing power. 






Ointments, Miscellsneoqs Standard Prescriptions 



SolutlOTSB Tinctures & Paints 


FJ 41 Gentian violet 


I'i aqueous solution 
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Eye 

Doniel Vaughan 


NONSPECIFIC MANIFESTATIONS 


Pain, 

The 2 most serious eye disorders which 
cause pain are iritis and acute glaucoma. If 
neither is present, look for a corneal abrasion 
or foreign body, or a foreign body concealed 
beneath the upper eyelid. 

Blurred Vision. 

The most Important causes of blurred 
vision without pain are cataract, central retinal 
vein thrombosis, vitreous hemorrhage cen- 
tral retinal artery occlusion and macular de- 
generation, Almost all of these occur In the 
elder age groups. 

Conjunctival Discharge. 

Discharge Is usually caused by bacterial 
conjunctivitis. 


"Eyestrain.*’ 

This 13 a common ocular complaint which 
usually means eye discomfort associated with 
prolonged reading or close work. Significant 
refractive error or phorla (usually exophoria 
with poor convergence) should be ruled out. 

Photophobia, 

Photophobia suggests intis, keratitis, or 
corneal ulcer, 

"Spots.” 

“Spots before the eyes” are vitreous 
opacities which usually have no clinical sig- 
nificance, in unusual instances they signify im- 
pending retinal detachment or posterior uveitis 

Headache, 

Headache is only occasionally due to ocu- 
lar disorders The 2 most common ocular 
causes of headache are uncorrected refractive 
error and muscular Imbalance especially 
exophoria. 


Differential Diagnosis of Common Causes of Inflamed Eye 



Acute 

Conjunctivitis 

Acute 

Iritis 

Acute 

Glaucoma 

Corneal Trauma 
or Infection 


Extremely 

common 

Common 


Common 



None 


Watery or purulent (or both) 

vision 




Usually blurred 

Pain 

None 




Conjunctival 

redness 

Diffuse 


Diffuse 

Diffuse 

Cornea 

Clear 

Usually 

clear 


May be corneal abrasion, foreign 

body, or ulcer due to virus, bacte- 

rium. or fungus 

Pupil size 

Normal 

Small 

■SX73HH 


f*uplllary 
light re- 
sponse 

mm 

Poor 

poor 

Normal 

Intraocular 

Pressure 


Normal 

Elevated 

Normal 

femear 

Causative 

organisms 

No organ- 
isms 

No organ- 
isms 

No orgamsms unless taken direct- 
ly from cornea (bacteria, fungi) 
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Dlplopli. 

Double vision is most commonly dae to 
paralysis of an cstraocolsr muscle ^usually a 
lateral reetjs) cauoed by inflaminatioa or 
o'ber disorders of the sixth nerve 


OCUUR EMERGENCIES 


ACUTE (ANGLE-CLOSUnE) 
GLAUCOMA 


Acute glaucoma occurs only If the Ins 
corneal angle is narrow If the pupil dilates 
spontaneously or is dilated with a mydriatic or 
cyclop'eglc angle will close and an attack 
of acute glaucoma Is precipitated for this 
reason it is a wise precaution to examine the 
Irls-comctl angle before instilling these 
drugs About 1% of the population have narrow 
irls-comcM angles but many of these never 
develop glaucoma 

Patients with acute glaucoma seek treat- 
ment Immediately because of extreme pain and 
blurring of v'slon The eye is red the cornea 
Is steamy and the pupil is dilated Intraocu- 
lar pressure is elevated tonometer esamlna- 
Uen) 

\cute glaucoma must be differentiated 
from acute Irttls (In which the cornea is clear 
and the pup'l small) and from conjunctivitis 
(In which there is no blurring, a clear co-tiea, 
and a pupil of normal site) 

Pe-lphcral Iridectomy within 2-1-72 hours 
af'er onset of symptoms will usually result in 
permanent cure Untreated acute glaucoma 
reeults In complete blindness within 3-5 days 
af'cr onset ©f symptoms 


Sec references listed under Chronic (Op-n- 
argle) Glaucoma p 105 


FOREIGN BODIES 


If a pitlert eompUlns of "some'hing in my 
eye ' and gives a consistent history, he usually 
has a foreign body even though It may not be 
read ly visible Almost all foreign bodies, 
however, can be seen und-r oblique illumina- 
tion with a hand flashlight 
•s Ne*e the time, place, and c'her ctreum- 
es of the scclden* Test visual acuity (If 
ssUile, bc'ore treatment is inslltL'ed) for 
gal aa well as medical reasons as a basis 
or cor-parison in the evert o' compUcations 


Conjunctival Foreign Body, 

Foreign body of the upper tarsal conjunc- 
tiva is suggested by pain and blepharaspaem 
and by an apparently clear bulbar conjunctiva 
and cornea After instilling a local anesthetic, 
evert the lid by grasping the lashes gently and 
exerting pressure on the mldportlon of the 
outer surface of the upper Ud with an applica- 
tor 11 a foreign body is present it can be eas- 
ily removed by passing a sterile wet cotton 
applicator across the conjunctival surface 

Comeal Foreign Body. 

%hen a corneal foreign body is suspected 
but is not apparent on simple inspection, stain 
the cornea with sterile fluorescein and examine 
with an ocular loupe if possible The foreign 
body may then be removed with a sterile wet 
cotton applicator An antibiotic should be In- 
stilled, e g polymyxin-bacitracin (Poly- 
sporln®) ointment It is not necessary to patch 
the eye but the patient must be examined in 
24 hours for secondary infection of the crater 
Early Infection is manifested by a white 
necrotic area around the crater and a small 
amount of gray exudate These patients should 
be referred immediately to an ephthalmolegift 
In the absence of Infection the corneal 
wound will heal by epithelial regeneration in 
3$-48 hours, otherwise weeks or months may 
be required Untreated comeaV infection may 
lead to severe corneal ulceration, panoF*»lbal» 
mitls and loss of the eye 

Intraocular Foreign Body, 

A patient with an intraocular foreign body 
should be referred Immediately to an ojAthal- 
mologist With delay the ocular media become 
progressively more cloudy, and a foreign body 
visible shortly after the injury may not be vis- 
ible several hours later The foreign body can 
often be removed through the point of entry 
with a magnet if this is attempted soon enough 
The visual prognosis is poor in most 
cases 


CORNEAL ABRASIONS 


A patient with a corneal abrasion com- 
plains of severe pain, especially with move- 
ment of the Ud over the cornea 

Record the history and visual acuity. E*' 
amlae ihe romea and conjunctiva with a light 
and loupe to rule ou* foreign body If an abra- 
»lon is suspected but cannot be seen, instill 
sterile fluorescein into the corjunctival tac 
the area of corneal abrasion will stain a deeper 
g-cen than the surrounding cornea 
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Instill polymyxin-bacitracin (Polysporin®) 
ophthalmic ointment and apply a bandage with 
firm pressure to prevent movement of the lid 
The patient should be observed on the following 
day to be certain that the cornea has healed 
without infection. If there is no infection, a 
layer of corneal epithelial cells will line the 
crater within 24 hours. It should be empha- 
sized that the Intact corneal epithelium forms 
an effective barrier to infection. If the comeal 
epithelium is broken, the cornea is extremely 
susceptible to infection. 


Thomas, C.I.’ Cornea and sclera. Annual 
review. Arch. C^hth.65-243-3ia, 1961 


CONTUSIONS 


Contusion Injuries of the eye and surround- 
ing structures may cause ecchymosls (“black 
eye"), subconjunctival hemorrhage, edema or 
rupture of the cornea, hemorrhage Into the an- 
terior chamber (hyphema), rupture of the root 
of the Iris (Iridodlalysts), traumatic paralysis 
of the pupillary muscle (mydriasis), paralysis 
or spasm of the muscles of accommodation, 
traumatic cataract, aubluxation or luxation of 
the lens, vitreous hemorrhage, retinal hemor- 
rhage and retinal edema (most common in the 
macular area), detachment of the retina, rup- 
ture of the choroid (posteriorly), fracture of 
the orbital floor (“blowout fracture"), and 
optic nerve Injury. Many of these injuries 
may not be apparent for days or weeks. Pa- 
tients with moderate to severe contusions 
should be seen by an ophthalmologist 

Any injury severe enough to cause intra- 
ocular hemorrhage, particularly anterior 
chamber hemorrhage (hyphema) Involves the 
danger of secondary hemorrhage which may 
cause Intractable glaucoma and permanent 
damage to the eye Any patient with traumatic 
hyphema should be put at absolute bed rest for 
6-7 days with both eyes ban^ged Secondary 
hemorrhage rarely occurs after this time 


ULTRAVIOLET KERATITIS 
(Actinic Keratitis) 


Ultraviolet bums of the cornea are usually 
caused by exposure to a welding arc. There 
are no immediate symptoms, but about 12 hours 
later the patient complains of agonizing pain, 
severe photophobia, and blepharospasm. Ex- 
amination with sterile fluorescein and the slit 
lamp shows diffuse pimctate staining of both 
corneas. 


Treatment consists of local steroid ther- 
apy, systemic analgesics, and sedatives as 
indicated. All patients recover within 24 
hours without complications. 


See reference under Comeal Abrasions, 
above. 


CORNEAL ULCER 


Corneal ulcers constitute a medical emer- 
gency. The typical gray, necrotic corneal 
ulcer is preceded by a corneal foreign body or 
abrasion. The eye is red with lacrimation and 
conjunctival discharge, and the patient com- 
plains of blurred vision, pain, and photophobia. 

Prompt treatment, instituted often within 
hours after onset of symptoms. Is essential to 
prevent complications. Otherwise permanent 
visual impairment, ranging from blurring to 
total blindness, may result. 

Comeal ulcer must be differentiated from 
intis (small pupil and clear cornea) and con- 
junctivitis (no blurring of vision, clear cornea, 
copious discharge). 

Pneumocoeeic ("Acute Serpiginous") Ulcer. 

Dlplococcus pneumoniae Is the commonest 
bacterial cause of comeal ulcer. The early 
ulcer is gray and fairly well circumscribed, 
and has a marked tendency to spread centrally. 

Since the pneumococcus is sensitive to both 
sulfonamides and antibiotics, local therapy is 
usually effective. If untreated, the cornea may 
perforate and the eye may be lost Concurrent 
daciyocystitis, if present, should also be 
treated. 

Pseudomonas Ulcer. 

A less common but much more virulent 
cause of comeal ulcer xs Pseudomonas aerug- 
inosa The ulceration characteristically starts 
In a small area, usually in the center, and 
spreads rapidly, frequently causing perforation 
of the cornea and loss of the eye within 48 
hours. It often follows minor comeal injury 
when pseudomonas-contaminated fluorescein 
solution has been Instilled mto the eye. Pseudo- 
monas aeruginosa usually produces a pathog- 
nomonic bluish-green pigment. 

Early diagnosis and vigorous treatment 
with poljmyxln locally plus streptomycin and 
a sulfonamide systemlcally are essential if the 
eye is to be saved. 

Herpes Simplex (Dendritic) Keratitis. 

Comeal ulceration caused by herpes sim- 
plex virus is probably more common than all 
bacterial ulcers combined. It la almost always 
unilateral, and may affect any age group of 
either sex. It Is often preceded by upper 
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rcspira ory tract Infection with fever and 
cold sores 

The commonest find ng Is of one or more 
dendritic ulcers (buperficlal branching gray 
arras) on the comeal surface These arc 
composed of clear vesicles in the comenl 
epithcltun when the vesicles rupture the 
area s alns green uith fluorescein Although 
the dendritic figure Is Us most cbaractcrlatlc 
manlfestitlon herpes simplex keratitis may 
apnear In a number of other configurations 

Treatment consists of removing the virus 
conta nlng comeal epithelium without disturb 
Ing llowman s membrane or the corneal 
stroma Tl la Is best done by an ophthalmolo 
gist Do not give local or systemic steroids 
as they enhance the activity of the virus by 
Impairing the natural Inflammatorj response 
and so may lead to perforation of the cornea 
and loss of the eye 

IDU (S todo deoxyurldlne) a drug orlgl 
nnlly developed as an antineopLastlc agent has 
been reported by Kaufmin to be effective 
against herpes simplex VcratUls It is applied 
locally as 0 1% solution 2 drops In the affect 
ed eje <rvery hour day and night for about 3 
days If Improvement la noted after that time 
give the drug every ** hours for 2 days and 
then gradually withdraw over a period of 3 
more days Extensive clinical trials are now 
In progress and If the encouraging results re 
ported by Dr Kaufman and his «o workers 
can be reproduced with some consistency in 
eUniesl practice an Important contribution to 
ihe treatment of a potentially blinding eye die 
ease will have been made It is hoped also 
that IDU may be the first of many chemothera 
p\utic ant viral drugs 


Kaufman H E Ncsbum i B t E D 
Maloney Treatment of herpes simplex 
keratitis Arch Ophth 67 583 01 1962 
)B-i8le rclercnce lorlTTO nUDTt) therapy J 
Thomas C I See reference on p 90 
Thygeson P t S J Ktmura Differential 
diagnosis of superficial forms of keratitis 
and keratoconjunctivitis Tr Pac Co^st 
Oo Ophth Soc 37 153 71 1057 
Vauglan DO Jr Comcal ulcers Survey 
Ophth 3 •’03 15 1958 


CHEMICAL cosjuvcnvms 

& KERATITIS 


Chemical barns are treated by Irrigation 
the eyes with saline solution or plain water 
soon as possible a ter exposure Do not 
^ eutrall e an acid with an a Vail or vice versa 
Bs the heat generated by the reaction may cause 


further damage Alkali Injuries require Irrl 
gallon for at least one half hour since alkalies 
are not precipitated by the proteins of the eye 
as are acids If possible proparacalne (Oph 
thalne* Ophthetlc®) 0 should be Instilled 
locally before Irrigation In order to relieve the 
patn The pupil should be dilated with 5% 
homatropine Hydrocortisone ointment 1 5% 
is placed In each eye 2 6 times daily Com 
plications include symblepharon comeal scar 
ring and secondary Infection 


GONOCOCCIC CONJUNCTIVITIS 


Gonococcic conlunetlvitia which may 
cause corneal ulceration ts manifested by a 
cop ous purulent discharge The diagnosis 
may be confirmed by a sta ned smear of the 
d scharge Prompt treatment with local and 
systemic penicUl n is required 


SYMPATHETIC OPimiALMIA 
(Sympathetic Uveitis) 


Sympathetic ophthalmia is a rare severe 
bilateral granulomatous uveltla The etlolog} 
is not known but the disease may oeeur any 
where from 2 weeks to several years after a 
penetrating Injury near the ciliary body The 
injured (exciting) eye becomes inflamed first 
and the fellow (sympathizing) eye second 
Symptoms and etgna Include blurred vision 
with light sensitivity and redness 

The best treatment of sympathetic oph 
thalmla is prevention Any severely injured 
rye (e g one with perforation of the sclera 
end ciliary body with loss of vitreous) should 
be enucleated within 2 weeks after the Injury 
Every effort should be made to secure the pa 
tient s reasoned consent to the operation In 
established cases of sympathetic ophthalmia 
systemic steroid therapy may be helpful Un- 
treated the disease progresses gradually to 
bilateral blindness 


UlCERATIONS 


Udt 

If the lid margin Is Ueernied tht patient 
stould be referred for specialized care since 
permanent notching may result Other Ud 
lacerations may be sutured Just as anv other 
skin laceration 
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Conjunctiva. 

In superficial lacerations of the conjunctiva 
sutures are not necessary. In order to pre- 
vent infection, instill a broad-spectrum anti- 
biotic ointment Into the eye 2-3 times a day 
until the laceration is healed. 

Cornea or Sclera. 

Keep examination and manipulation at an 
absolute minimum, since pressure may result 
In extrusion of the intraocular contents Ban- 
dage the eye lightly and cover with a metal 
shield which rests on the orbital bones above 
and belowr. Instruct the patient not to squeeae 
his eyes shut and transport him on a stretcher 
to an ophthalmologist. 


ORBITAL CELLULITIS 


Orbital cellulitis is manifested by an abrupt 
onset of fever and local inflammation of the eye. 
and proptosis. It is usually caused by a pyo- 
genic organism. Immediate treatment vnth 
systemic antibiotics is indicated to prevent 
brain abscess, The response to antibiotics is 
usually satisfactory. 


Benedict, W.L.: Diseases of the orbit Am 
J.Ophth. 33*1-10, 1950 
Winter, C.F,: The orbit. Annual review 
Arch.Ophth.66'405-29, 1961. 


VITREOUS HEMORRHAGE 


Hemorrhage into the vitreous body may 
obscure retinal detachment. Treatment by an 
ophthalmologist is Indicated 


Irvine, A.R., Jr.; The lens and vitreous 
Annual review. Arch Ophth. 65-592-609, 
1961. 


COMMON OCULAR DISORDERS 


CONJUNCTIVITIS 


Conjunctivitis Is the commonest eye dis- 
ease in the Western Hemisphere. It may be 
acute or chronic. Most cases are exogenous 
and due to bacterial or viral infection, though 
endogenous Inflammation may occur (e. g. , 


^yctenular conjunctivitis, a sensitivity re- 
sponse to circulating tuberculoprotein). Other 
causes are allergy, chemical irritations, and 
fungal or parasitic infection. The mode of 
transmission of infectious conjunctivitis is 
usually direct contact, i. e., via fingers, 
towels, or handkerchiefs, to the opposite eye 
or to other persons. 

Conjunctivitis must be differentiated from 
iritis, glaucoma, comeal trauma, and kerS 
tills (see p, 97). Herpes simplex keratitis is 
unilateral, refractory to treatment, and is 
generally made worse by the use of steroid? 

Bacterial Conjunctivitis. 

The organisms found most commonly iP 
bacterial conjunctivitis are Dlplococcus 
pneumoniae and Staphylococcus aureus Bdth 
produce a copious, purulent discharge in bdih 
eyes. There is no pain or blurring of vision. 
The disease Is usually self-limited, lasting 
about 10-14 days if untreated. A sulfonamide 
or antibiotic ointment instilled locally t.i.d. 
will usually clear the Infection in 3-4 days. 

Viral Conjunctivitis. 

One of the commonest causes of viral 
conjunctivitis Is adenovirus type 3, which i? 
usually associated with pharyngitis, fever, 
malaise, and preauricular adenopathy. Local- 
ly, the palpebral conjunctivas are red and 
there is a copious watery discharge and scanty 
exudate. Children are more often affected than 
adults, and contaminated swimming pools ana 
frequently the source of the virus. There 1? no 
specific treatment, although local sulfonami^^a 
therapy may prevent aecondary Infection. The 
disease usually lasts about 10 days. 

Trachoma is the commonest disease known 
to man with the exception of the common cold. 

It is caused by a large atypical virus simllan 
to the viruses of psittacosis and lymphograp''” 
loma venereum, and only occurs under con-- 
dittons of poor hygiene and overcrowding. Tra- 
choma Is manifested by chronic bilateral con- 
junctival redness and mild Itching, a watery 
discharge, and scanty exudate. The diagnosis 
is usually based at least in part on epidemiolog- 
ic considerations Sulfonamides are the drugs 
of choice, e g., sulfisoxaxole (Gantrislri®), 3 
Cm. dally by mouth for one week and then 2 Gm, 
daily for 2 weeks, combined with Achromycin® 
in oil, 2 drops in each eye q. I. d. for 6 weeKS- 
Without treatment, trachoma progresses to in- 
volve the cornea, causing comeal scarring 
which leads to blindness. 

Inclusion blennorrhea (swimming pool con- 
junctivitis) IS an unusual disease manifested 
by bilateral conjunctival redness and a copious 
exudate. It responds well to local sulfonamide 
ointment therapy 4 times dally, local broad- 
spectrum antibiotics are equally effective. 
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With trealmrat. the disease can be cleared 
tn one »eek; otherwise It may persist for 3 
months to one year. 

Allergic Conjunctivitis. 

Allergic conjuTictlvStis is cominon U 
causes bilateral tearing itching, and redness, 
and a minimal stringy discharge. It Is usually 
chronic and recurrent Local steroid therapy 
l9 often effective. 

FUngal & Parasitic Conjunetlvlils. 

Most fungal and parasitic conjunctlvitides 
arc rare In most parts of the "Sorld, and are 
uBxuiUy unilateral They often present with a 
locallaed Inflammatory granuloma in the con- 
junctiva. A more common example is Lepto- 
thrlx conjunctivitis which occurs in persons 
In close contact with cats 

^^thalmla Neonatorum. 

Ophthalmia neonatorum (s any Infection of 
the conjunctiva In the newborn Common types 
are chemical (silver nitrate), bacterial {staph- 
ylococcic, pneumococclc. gonococcic), and 
viral (inclusion blennorrhea). 

Silver nitrate conjunctivitis occurs within 
34 hours after birth, bacterial conjunctivitis 
within 2-3 days, and Inclusion blennorrhea 
within 5-10 days. The diagnosis is made by 
examination of a smear of conjunctival scrap- 
ings. although sometimes the material must 
be cultured. 

Silver nitrate conjunetlvitis will clear in 
s few days without treatment, or steroid oint- 
ment may be applied to hasten healing Bac- 
terial cofijuncttvltls and inclusion blennorrhea 
respond well to specific antibiotic or sulfon- 
amide therapy. 

Bacterial conjunctivitis In newborn infants 
may be prevented by Instilling silver nitrate 
solution, 1%, or penicillin ointment, 100.000 
units/Gm., Into the conjunctival sac of each 
eye immediately after birth More concen- 
trated silver nitrate solutions will cause per- 
roarent comeal scarring, and even W solution 
frc<}uen{ly causes chemical conjunctivitis, 
many ophthalmologists therefore recomm-nd 
that penlelUln be substituted. The disadvan- 
tage of penlciUin prophylaxis ts that it may 
favor the emergence of penlcililn-resistsm 
strains of staphylococci In the nursery. In 
some states of the U.S. A. silver nitrate pro- 
phylaxis Is required by law. 


Thyg-son, p. : Diseases of the Conjunctiva. 

In Berers, The Tye and its Diseases, 
Saunders, 1950. 

■^ygeson. P,* Published writings of Phillips 
I Thygeson. Am.J.Op^-th. (Thygeson Proc.) 

34 5-€. 1951. (Part 11 of May Issue.) 
nygeiot, P. ; VlrsMcfecUons of the eye and 
adnexa. Surrey Op*-lh.3 558-83. 19S8, 


PINGUECUU^ 


Pinguecula is a yellow nodule of hyaline 
and elastic tissue on either side of the cornea 
(more commonly on the nasal side) In the area 
of the lid fissure. The nodules rarely grow, 
but inflammation Is common. No treatment is 
indicated. Pinguecula is common In persons 
over 35 years of age. 


PTERYGIUM 


Pterygium is a fleshy, bilateral, triangu- 
lar encroachment of a plnguecula onto the nasal 
side of the cornea and is usually associated 
with constant exposure to wind and dust. Ex- 
cision is indicated if the growth approaches 
the pupillary area. 


UVEITIS 


Uveitis Is any inflammation of the weal 
tract (Iris, ciliary body, and choroid). In- 
flammation of the iris primarily Is called an- 
terior uveitis or Iritis, Inflammation of the 
choroid (and usually the retina ss well) is esUed 
posterior uvelila or chorloreUnlUa. 

Uveitis may be either granulomatous (ex- 
ogenous) or nongranulomatous (endogenous), 
the latter is more common The disease Is 
usually unilateral, and signs and symptoms are 
similar In both types, varying only In intensity. 
Early diagnosis and treatment are important 
to prevent the formation of posterior synechias. 

Uveliis must he dUfecentlated from con- 
junctivitis (conjunctival discharge, normal site 
pupil, no blurring of vision), acute glaucoma 
(steamy cornea and dilated pupil); and comeal 
ulcer (localized or diffuse corneal opacification). 

Nongranulomatous Uveitis (Endogenous). 

Nongranulomatous uveitis (iritis) occurs 
In about of all patients with rheumatoid 
arthritis. The Iris and ciliary body are pri- 
marily affected, but occasional foci are found 
fn the choroid. The process Is usually acute 
(acute anterior uveitis), with exacerbations 
^rallellng the rheumatic process. 

The onset is acute, with marked pain, 
redness, photophobia, and blurred vision. A 
ctrcumcomeal flush, caused by dilated llmbal 
blood vessels, is present. Fine white keratltlc 
precipitates (KP) on the posterior surface of 
the cornea can be seen with the slit lamp or 
with a lo-jpe. The pupil ts small, and there 
may be a collection of fibrin with cells in the 
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anterior chamber. If posterior synechias are 
present, the pupil vail be irregular and the 
light reflex vdll be absent. 

Local and systemic steroid therapy tends 
to shorten the course. Warm compresses wiU 
relieve pain. Atropine. 27«, 2 drops into the 
affected eye b. I.d. , will prevent posterior 
synechia formation and alienate photophobia. 
The prognosis Is good. Recurrences are com” 
mon. 

Granulomatous Uveitis (Exogenous). 

Granulomatous uveitis usually follows in- 
vasion by the causative organism, e.g. . MycO" 
bacterium tuberculosis or Toxoplasma gondii, 
although these pathogens are rarely recovered 
Any or all parts of the uveal tract may be af- 
fected, but the infection Is usually tnild. 

The onset is usually slow, and the affected 
eye may be only slightly and diffusely red. 
Vision Is more blurred than would be expected 
in view of the apparent mildness of the process 
Fain is minimal or absent and photophobia is 
slight. The pupil may be normal or. if pos- 
terior synechias are present, slightly smaller 
than normal and irregular. Large gray “mut- 
ton fat“ keratltic precipitates on the posterior 
surface of the cornea may be seen with the slit 
lamp or loupe. The anterior chamber may be 
cloudy. Iris nodules are commonly present, 
and there may be a vitreous hare Fresh le- 
sions of the choroid appear yellow when viewed 
with the ophthalmoscope. 

Treatment Is usually unsatisfactory since 
the causative agent Is not known. The pupil 
should be kept dilated with atropine and associ- 
ated systemic disease treated as indicated. 

The visual prognosis is at best only fair. 


Coles, R.S.: Uveitis. A review. Survey 
Ophth.5'355-404, 1960, 

Kimura, S.J.: The uveal tract. Annual re- 
view. Arch.Ophth.67'357-72, 1962. 
Maumenee, A.E. (editor); Uveitis, Sym- 
posium by the Council for Research In 
Glaucoma and Allied Diseases, Survey 
Ophth. 4:217-423, 1959. 


HORDEOLUM 


Hordeolum is a common staphylococcic 
abscess which is characterized a localized 
red, swollen, acutely tender area on the upper 
or lower lid. Internal hordeolum is a meibo- 
mian gland abscess which points to the skin or 
to the conjunctival side of the lid, external 
hordeolum or sty (infection of the glands of 
MoU or Zeis) is smaller and on the lid margin. 

The primary symptom Is pain, the In- 
tensity of which is directly related to the 
amount of ewclXlng. 


Treatment consists of warm compresses. 
Incision is indicated If resolution does not be- 
gin within 48 hours. An antibiotic or sulfon- 
amide instilled into the conjunctival sac every 
3 hours is beneficial during the acute stage. 
Without treatment, internal hordeolum may 
lead to cellulitis of the Ud and orbit. 


Theodore, F.H.: The lids, lacrimal apparatus, 
and conjunctiva. Annual review. Arch. 
C^hth, 67:56-87, 1962. 


CHALAZION 


Chalazion, is a common granulomatous In- 
flammation of a meibomian gland, character- 
ized by a hard, nontender swelling on the upper 
or lower lid It may be preceded by a sty 
The majority point tovrard the conjunctival side. 

If the chalazion is large enough, vision wnll 
be distorted The conjunctiva of the everted lid 
Is red and elevated 

Treatment consists of excision by an oph- 
thalmologist 


See previous reference. 


TUMORS 


Vernicae and papillomas of the skin of the 
lids can usually be excised by the general 
physician Malignancy should be ruled out by 
microscopic examination of the excised mate- 
rial. 


Reese, A, B.: Tumors of the Eye. Hoeber, 
1951. 


BLEPHARITIS 
(Granulated Eyelids) 


Blepharitis is a common chronic, bilateral 
Inflammation of the lid margins. It may be (1) 
ulcerative or staphylococcic (Staphylococcus 
aureus), or (2) nonulcerative or seborrheic. 
The latter type may be caused by Pityrosporuro 
ovale, although the relationship Is not definite. 
Both types are usually present. Seborrhea of 
the scalp, brows, and frequently of the ears 
Is almost always associated with seborrheic 
blepharitis. 

Symptoms are Irritation, burning, and 
itching. The eyes are “red-rlromed,*' and 
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scalps or •'snrJlatlon'} can be seen clinging 
to the last cs In the staphjloco^-clc the 

scales are dry tt e lids arc red and ulcerated 
3rd the lashes tend to fall oJt In the aebor- 
rhetc ti'P’’ Ihc scales arc greasy ulceration is 
3b*=t.Rt and the lid margins are less red In 
the more common mixed type both dry and 
greasy scales pre^en’ and t*'e lid margins 
are red and mas be ulcerated 

Cleanliness of the scalp eyebrows and 
hd mar, 'Ins is essen'ial to effcctlse local ther- 
apy Scales Trust be rcr'ovod from the Uds 
daily with a damp cotton applicator 

S'aphylococclc blepharitl*- Is treated with 
an ar'lstaphylococelc antibiotic or sulfonamide 
eye oln'ment applied wiih a cotton applicator 
once dally to the lid margins For seborrheic 
b’epharltis n'lrofurazone (Furacln^) ointment 
TecwnmeTiiieO once baVly onVne 

Hd margins 


See reference under Hordeolum above 


ENTROPION AND ECTROPION 


Entropion {inward turning of the tid usu 
ally the lower) occurs occasionally in older 
people as a resul* o' degeneration of the lid 
fascia Surgery la indicated if the lathes rub 
on the cornea 

Eetroplo*) (outward turning of the lower 
lid) Is fairly common in elderly people Sur- 
gery Is Indicated If ectropion causes excessive 
tearing exposure keratitis or a co«mctlc 
problem 


Sec rifcrerce under Hordeolum obmc 


DACRYOCYSTITIS 


Dicryocystltls Is a common infection of 
the lacrimal sac It may be acute or chronic 
and occurs most o''on in infants and in persons 
over 40 It Is usually unilateral and is always 
secondary to obstruction of the nasolacrimal 

t*JCt 

Adult Dacryocystitis 

The cause of obstruction Is usually un- 
known bu* a history of trauma to the nose mav 
be obtaln-d In acu'e daeryocysMtla the usual 
'' In'ectlous agent Is Staphylococcus surejs or 
J, *rep*ococeijs pvoernes In t^-e chron'c form, 

*D r ococcus pneumoniae or occaslo-^Uy, 
Hemophilus InNueraae la found Mixed Infec- 
tions do i ot occur 


Acute dacryocystitis is characterized bv 
pain swelling tenderness and redness In the 
tear sac area purulent material may be ex- 
pressed In chronic dacryocystitis tearing 
and dt«scharge ore the principal signs Mucoid 
material may be expressed from the tear sac 
Acute dacrvocysUtls responds well to 
antibiotic therapy but recurrences are com- 
mon if the obstruction is not removed The 
chronic form can be kept latent by using anti- 
biotic eye drops but relief of the obstruction 
IS the only cure 

Infantile Dacryocystitis 

Normally the nasolacrimal ducts open 
spontaneously during the first month of life 
In a few cases one of the ducts fails to canallte 
and a secondary pneumococclc dacryocystitis 
‘rmf/pera 

sage of the tear sac is indicated and antibiotic 
or sulfonamide drops should be Instilled tnthe 
conyunctival sac 4-S times daily If this is not 
successful after 3 weeks probtng of the naso- 
lacrimal duct Is indicated regardless of the 
in'ant s age To mlnlmlre infection penicillin 
is given I M Z days before probing and the 
tear sac Is irrigated freely just before prob'ng 
One probing Is effective in about 75% of cases 
in the remainder cure can usually be achieved 
by repeated probings 


See reference under Hordeolum p 103 


CHRONIC (OPEN-ANCLE) 
GLAUCOMA 


Essentials of Diagnosis 

• Insidious onset in older age groups 

• No symptoms in early stages 
(Gradual toss of peripheral vision over 

a period of years 

• Persistent elevation of intraocular 
pressure as determined by serial 
tonometric examinations 

• Note 'Halos around lights are no* 
present unless the imraoculsr tension 
is very high 

Chronic glaucoma Is not easily con- 
fused with o*her conditions 

General Considerations 

In chronic glaucoma the Intraocular pre»* 
sure is consistently elevated Over a period 
of months or years this results in op'ic atrepV 
and loss o* vision varying from a slight con- 
striction of the p<'rlph<'pal visual fields to coni- 
p’ete bllrrtness The cause of the decreased 
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rate of aqueous outflow In chronic glaucoma 
has not been clearly demonstrated. Althou^ 
a definite familial tendency exists, no specific 
pattern has been demonstrated. 

In the United States it is estimated that 
there are 2 million people with glaucoma, 
about half of these cases are undetected About 
SO^ of all cases of glaucoma are of the chronic 
open-angle type. 

Clinical Findings. 

Patients with chronic glaucoma have no 
symptoms Initially There may be slight cup- 
ping of the optic disk The visual fields grad- 
ually constrict, but central vision remains 
good until late In the disease 

Measurement of the intraocular pressure 
with a tonometer is the single most Important 
diagnostic test in the detection of glaucoma 
The normal intraocular pressure is about 10- 
25 mm. Hg. Except in acute glaucoma, how- 
ever, the diagnosis is never made on the basis 
of one tonometnc measurement, since various 
factors can influence the pressure (e^ g. , di- 
urnal variation) Transient elevations of 
intraocular pressure do not constitute glaucoma 
(for the same reason that periodic elevations of 
BP do not constitute hypertensive disease) 

Prevention, 

All persona over age 35 should have a 
tonometric examination every 3 years. This 
la as easily done by the general physician or 
internist as by the ophthalmologist If there 
is a family history of glaucoma, annual exam- 
ination is indicated Mydriatic and cycloplegic 
drugs should be used with discretion 

Treatment, 

Most patients can be controlled with miot- 
Ics, e.g. , pilocarpine, 1-2%, 3-4 times dally. 
Pilocarpine apparently increases the rate of 
outflow of aqueous through Schlemm's canal. 
Acetazolamide (Diamoi^) and other carbonic 
anhydrase inhibitors (sec p. 237) are also use- 
ful in decreasing the rate of aqueous produc- 
tion. Epinephrine, 1%, also decreases aqueous 
production and has recently become more wide- 
ly used in open-angle glaucoma. (Caution: 
Epinephrine is contraindicated if the irls- 
comeal angle is narrow, ) Treatment must be 
continued throughout life. 

Prognosis. 

Untreated chronic glaucoma which begins 
at age 40-45 will probably cause complete 
blindness by age 60-65 Early diagnosis and 
adequate control will preserve useful vision 
throughout life in most cases. 


Chandler, P.A.: Long-term results in 

glaucoma therapy. The Sanford R. Gifford 
Memorial Lecture. Am.J.Ophth. 49.221-46, 
1960. 


Duke-Elder, W.S.: The diagnosis and treat- 
ment of simple glaucoma. Survey Ophth. 6: 
117-20, 1961. 

McGarry, H.I. : Glaucoma. Annual review. 
Arch. Ophth. 66-871-95, 1961. 


RETINAL DETACHMENT 


Essentials of Diagnosis 

• Blurred vision In one eye becoming 
progressively worse. (“A curtain 
came dow-n over one of my eyes ”) 

• No pain or redness 

• Visible detachment on ophthalmoscopic 
exammation 

Sudden partial loss of vision in one 
eye may also be due to vitreous hemor- 
rhage or thrombosis of the central 
retinal vein or one of its branches. 

General Considerations. 

Detachment of the retina is usually spon- 
taneous but may be secondary to trauma. Spon- 
taneous detachment occurs most frequently In 
persons over 50 years old. In both types pre- 
disposing causes such as aphakia, high myopia, 
peripheral cystic degeneration of the retina, 
and chorioretinitis are usually present De- 
tachment may occur in a healthy eye if the 
trauma is severe enough. 

Clinical Findings. 

As soon as the retina Is tom, a transudate 
from the choroidal vessels, mixed with vitre- 
ous, combines with the force of gravity to 
strip the retina from the choroid. The supe- 
rior temporal area is the most common site of 
detachment The area of detachment Increases 
with time, causing corresponding progressive 
visual loss Central vision remains intact 
until the macular portion of the retina becomes 
detached 

On ophthalmoscopic examination the retina 
is seen hanging in the vitreous like a gray 
cloud The vitreous may be cloudy. A retinal 
tear, usually crescent-shaped and red or 
orange, may also be seen 

Treatment. 

All cases of retinal detachment should be 
referred immediately to an ophthalmologist 
If It is necessary to transport him a long dis- 
tance, his head should be Immobilized so that 
the detached portion of the retina will fall back 
into its normal position For example, a pa- 
tient with a superior temporal retinal detach- 
ment In the right eye should lie only on his 
back or right side. Position Is less Important 
for a short trip. 
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Trca'ment co^si6ts of drainage of the sub- 
relln.ll fluid and closure of the retinal tears by 
diathermy or scleral bjcklfng {or both) This 
produces on adhesive Inflammatory reaction 
which binds the retina to the choroid Photo- 
coagulation Is of value In a limited number of 
cases of minimal detachmert It consists of 
focussing a strong light ("burning glass ) 
through the pupil to create an artificial inflam- 
ir-atlon between the choroid and the retina 

Prognosis 

About &0’% of uncomplicated cases can be 
cured with one operation an additional 10"* 
will need repeated operations the remainder 
never heal satisfactorily The prognosis la 
worse if retinal detachment is total If there 
are mary’ vitreous strands or If the detachment 
Is of long duration Without treatment retinal 
detachment almost always becomes total in 6- 
12 months Because the same predisposing 
causes are present retinal detachment In the 
other eye occurs in about ZV% of cases 


Clarh, G , bothers Symposium - retinal 
detachment Tr Am Acad Ophth 66 57 
87. I'iC: 

Kllen, B A Retina and optic nerve Annual 
review Arch Ophth $7 632-70, 1563 
PlSehel, D K , A others Symposium • retina) 
detachment Tr An Acad Ophth 62 189- 
225 1953 


CATAUACT 


essentials of Diagnosis 

• Blurred V Islon progressive over 
months or ycors 

• bo pain or redness 

• Visible opacities in the lens on oph- 
thalmoscopic examination 

General Considerations 

A cataract Is a lens opacity Cataracts 
are usaiUy bilateral They may be congenital 
or may occur as a result of trauma or less 
commonly, eyatemte disease Senile cataract 
Is by far the most common type, almost all 
persons over 60 have some degree of lens 
opaeltv 

CUideal Findings 

Even In Its early stages a cataract can be 
seen through a dilated pupil with an ophthalmo- 
•'.ope, a slit lamp or an ordinary hand illuml> 
nator As the cataract matures the retina wlU 
become Increasingly difficult to visualize, antll 
finally Die fundus reflex is absent At this 
jwint the pupil Is wUte and the cataract is ma- 
ture 


The degree of visual loss corresponds to 
the density of the cataract 

Treatment. 

Only a small percentage of senile cataracts 
require surgical removal Degree of visual 
impairment Is the prime criterion, other fac- 
tors are age general health, and the patient s 
occupation Treatment of senile cataract con- 
sists of remaval of the lens followed by refrac- 
tive correction with a spectacle cataract lens 
Contact lenses are replacing the heavy cataract 
lenses In younger patients and those requiring 
surgery in one eye only 

Prognosis 

If surgery Is indicated, lens extraction 
Improves visual acuity In 05% ol esses The 
remainder either have preexisting retinal 
damage or develop postoperative complications 
such as glaucoma retinal detachment, or In- 
fection 

Barraquer, J Advances in the surgery of th« 

crysulllne lens Tr Am Acad OpMh 66 
146-56, 1962 

Irvine, A R , Jr The lens and vitreous 
Annual review Arch Ophth 65 592-609, 
196) 

McLean, J . IJogan, M , A A E Maumenee 
Symposium Postoperative cataract cornpH’ 
cation Tr Am Acad Ophth 61 20-51, 195^ 


STRABISMUS 


Essentials of Diagnosis 

• History of eye turning 

• Demonstration of deviation by corneal 
reflection teat and cover test 

• Reduced visual acuity In the deviating 
eye in established cases 

General Conslderattons 

About 5% of children are bom with or 
develop a malfunction of ocular coordination 
known as strabismus In descending order of 
frequency, the eyes may deviate Inward (eso- 
tropia), outward (exotropia) upward (hyper- 
tropta) or downward (hypotropla) The cause 
is not known, but fusion is lacking in all cases 
If a child is bom with straight eyes but has in* 
hertted "weak fusion,” he may develop stra- 
btsmua 

Clinical Findings 

Children with frank strabismus first 
develop diplopia They soon leam to suppre** 
the Image from the deviating eye and thus the 
vlaion in that eye fails to develop 
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^lost cases of strabismus are obvious, but 
if the angle of deviation is small or if the stra- 
bismus is Intermittent, the diagnosis may be 
obscure The best method for detecting stra- 
bismus is to direct a light toward each pupil 
from a distance of 1-2 feet. If the corneal re- 
flection is seen in the center of each pupil, 
the eyes can be presumed to be straight at 
that moment. 

As a further diagnostic test (“cover test*’), 
cover the right eye with an opaque object and 
instruct the patient to fix his gaze on the ex- 
amining light with the left eye. If fusion Is 
weak, covering the right eye will disturb the 
fusion process sufficiently to allow the right 
eye to deviate, and this can be observed be- 
hind the cover. The right eye swings back into 
alignment when the cover is removed In some 
Instances the covered eye will maintain the 
deviated position after removing the cover 
Ask the patient to follow the examining light 
with both eyes open to the right, left, up, and 
down to rule out extraocular muscle paralysis. 

If there is a history of deviation but it cannot 
be demonstrated, and If there are no other 
ocular disorders, the patient should be re-ex- 
amlned in 6 months. 

Prevention, 

Almost ail cases of amblyopia due to 
strabismus can be prevented by routine visual 
acuity examination of all pre-school children 

Treatment. 

The objectives In the treatment of stra- 
bismus are (1) good visual acuity in each eye, 

(2) straight eyes, for cosmetic purposes, and 

(3) coordinate function of both eyes 

The best time to Initiate treatment Is at 
the age of 6 months. If treatment is delayed 
beyond this time the child will favor the straight 
eye and suppress the Image In the other eye, 
this results in failure of visual development 
(amblyopia ex anopsia) in the deviating eye. 

If the child is under 7 years of age and has 
an amblyopic eye, the amblyopia can be cured 
by patching the good eye. At one year of age, 
patching may be successful within one week, 
at 6 years It may take a year to achieve the 
same results, l.e., to equalize the visual 
acuity in both eyes. Prolonged patching does 
not impair vision In the good eye 

There Is no firm rule about the proper 
Ume for surgery, but the general dictum. 

The earlier the better after age one,” is a 
useful guide. If the visual acuity Is the same in 
both eyes and the eyes can be made reasonably 
Kraight through surgery (or with glasses, as 
in the case of accommodative esotropia), eye 
exercises may assist the patient in learning to 
use his eyes together (fusion). 


Prognosis. 

The prognosis is more favorable for stra- 
bismus which has its onset at age 2-3 than for 
strabismus which is present at birth, better 
for divergent (outward deviation) than for con- 
vergent strabismus; and better for intermittent 
than for constant strabismus. 


Allen, J.H. ; Strabismus Ophthalmic Sym- 
posium II, 2nd ed, Mosby, 1958. 
Knapp, P,‘ Strabismus, Annual review’. 
Arch.Ophth, 67-811-27, 1962, 


PRINCIPLES OF TREATMENT 
OF OCULAR INFECTIONS 


Identification of Pathogen. 

Before one can determine the drug of 
choice, the causative organisms must be 
known For example, a pneumococcic comeal 
ulcer wflll respond to treatment with a sulfon- 
amide, pemetUin, or any broad-spectrum 
antibiotic, but this is not true In the case of 
comeal ulcer due to Pseudomonas aeruginosa, 
which msponds only to vigorous treatment 
with polymyxin or colIstlmethate(Coly-Myclri®). 
Another example is staphylococcic dacryocys- 
titis, which, if it does not respond to penicillin, 
is most likely to respond to erythromycin (Ilo- 
tyciri®, Eiythrocln®) or novobiocin (Cathomy- 
cm'®, Albamycin®). 

Choice of Alternative Drugs. 

In the treatment of infectious eye disease, 
e g , conjunctivitis, one should always use the 
drug which is the most effective, the least like- 
ly to cause complications and, if possible, the 
least expensive. It is also preferable to use a 
drug which is not usually given systemically, 
e.g , sulfacetamide, polymyxin, or bacitracin. 
Of the available antibacterial agents, the sul- 
fonamides come closest to meeting these speci- 
fications. Two reliable sulfonamides for oph- 
thalmic use are sulfisoxazole (Gantrlsln^) and 
sodium sulfacetamide (Sulamyd^). Ihe sulfon- 
amides have the added advantages of low al- 
lergenicity and effectiveness against certain 
viruses (e.g. . trachoma virus). They are 
available in ointment or solution form. 

Two of the most effective broad-spectrum 
antibiotics for ophthalmic use are chloram- 
phenicol (Chloromycetin®) and neomycin Both 
of these drugs have some effect against gram- 
negative as well as gram-positive organisms. 
Other antibiotics frequently used are erythro- 
mycin (Eotycln® Erythrocin®), the tetracy- 
clines, bacitracin, and polymyxin (Aerosporin®) 


10^ Manaperpcnt o' Ocular Disorders 

Corbincd bacUracin polymyxin (Poljsporln’") 
oln men* is of cr used prophj lactlcally for the 
p*^tection It affords apalnsl both gram positive 
anJ gram negative organisms 

?!ethod of Administration 

Most ocular antl-lnfectlve drugs are ad- 
ministered locaU> Systemic administration 
Is required for all intraocular Infections 
corneal ulcer orbital cellulitis dacryocys- 
titis anJ any severe external Infection ^hlch 
coes not respond to local treatment 

Ointments va Liquid Medications 

Ointments have greater therapeutic effec 
tlveness than solutions since contact can be 
maintained longer (for 30 60 minutes) ilow- 
fr er they do cause blurring o' vision if this 
must be avoided solutions should be used 


TECllKICS USED IN THE TREATMENT 
or OCULAR DISORDERS 


Liquid Medications 

Place the patient in a chair viUh both eyes 
open and looking up Retract the lower lid 
slightly and InstlU 3 drops of liquid into the 
lower eul de sac Have the patient look dovm 
white finger contact on the lower ltd is main- 
laired Do not le* him squeeze his eye shut 

Ointments 

Ointments are Instilled in the same man 
n»r Bs liquids While the patient is looking 
down lift out the lower ltd and drop the medi- 
cation in tl e conjunctival sac 

Self ‘medication 

The same technics are used as described 
above except that drops should be instilled 
with the patient iving dovm 

Eye Bondage 

Most eye bandages should be applied 
firmly enougt to I old the lid securely against 
the correa Ano-dlnarv patch consisting of 
gauze-covered co Jon is usually sjf'jcJmt 
Tape Is applied from the cheek to the forehead 
It more pressure is desired use 2 bandages 
Tl e b’ack eye patch canno be sterilized and 
therefore is seldom used in modem medical 
practice 

Warm Compresses 

A clean towel or wasi cloth soaked in tap 
wafer slightly warmer than a ho* tub bath I* 
applied to the affected eye Warm compressea 
are used 3 3 t rres a day for 10 15 m'mjtes 


Removal of a Superficial Comeal Foreign Bodv 

Record the patient s visual acuity If pos 
sible and instill a local anesthetic W ith the 
patient sitting or lying down an assistant 
should direct a strong light Into the eye so that 
the rays strike the cornea obliquely Using 
either a loupe or a silt lamp the physician lo- 
cates the foreign body on the corneal surface 
He may remove it with a sterile wet cotton 
applicator or if this falls with a spud hold 
tag the lids apart with the other hand to pre- 
vent blinking An antibacterial ointment (e g 
Polysporln*) la instilled after the foreign bodr 
has been removed 

It is preferable not to pitch the eye af*er 
removal of a foreign body since most patlc'*s 
a-e more comfortable without one It la es- 
sential however that the patient be seen on 
the following clay to be certain that no Infec- 
tion is present and that healing Is progressing 


PRECAUTIONS IN THE MANACE5TENT 
OF OCULAR DISORDERS 


Use of Local Anesthetics 

Unsupervlscd self administration of local 
anesthetics Is dangerous because the patient 
may further Injure an anesthetized eye without 
knowing It Furthermore most ancsthetlci 
particularly buCacaine (Butyn’) delay heallflf 
Dutacalne also elicits a high incidence of 
allergic responses Note Do not give pailerti 
any local anesthetics to take home 

Errors ta Diagnosis. 

The most common error 1» treatment for 
conjunctivitis when the correct diagnosis Is 
the more serious Iritis (anterior uveitis) 
glaucoma or comeal ulcer 

PuplUary Dilation 

Cycloplegtcs and mydrlatlcs should be 
used with caution Dilating the pupil can pre 
cipitate an attack of glaucoma if the patlen* 
has a narrow iris-comeal angle 

The most common cycloplegics are 
atropine scopolamine and homatropine 
Wienylephrlne (TJco-Synephrlne*) and h^roiy 
amphetamine hydrobromlde (Paredrlnc*) >re 
commonly used mydrlatlcs 

Local Steroid Therapy 

Local ophthalmic steroid preparations 
« i • hydrocortisone have become increa^ 
tagly popular during recen* years because er 
their anti-taflammalory effect on the con- ^ 
JuRctiva cornea and Iris However repe» r 
use of local steroids presents 3 serious b**' 
ardt herpes simplex (dendritic) keratitis • 



Bibliography 109 


fungal overgrowth. All of the steroids en- 
hance the activity of the herpes simplex virus, 
apparently by decreasing the normal Inflam- 
matory response in the corneal tissue of the 
host. Perforation of the cornea occasionally 
occurs when the steroids are used during the 
more active stage of a herpes simplex corneal 
infection In the treatment of any corneal in- 
flammation, particularly if the corneal epi- 
thelium has been broken, the prolonged use of 
hydrocortisone is sometimes complicated by 
fungal infection (e.g , Candida albicans), and 
this may lead to loss of the eye. 

Any patient on whom ophthalmic steroids 
are used should be observed carefully for com- 
plications. The steroids should not be used 
unless specifically indicated, e g . in intis 

Contaminated Eye Medications, 

The intact sclera and corneal epithelium 
are an effective barrier to infection How- 
ever, once these tissues have been broken 
a laceration or foreign body they are suscep- 
tible to bacterial infection. Ophthalmic solu- 
tions must therefore be handled \nth the same 
degree of care as fluids Intended for I V ad- 
ministration. 

Tetracaine (Pontocalne^), proparacatne 
(Ophthaine®, Ophthetic®), physostigmlne and 
fluorescein are most likely to become contam- 
inated The most dangerous is fluorescein, 
as this solution is frequently contaminated 
with Pseudomonas aeruginosa, an organism 
which grows better in the cornea than in any 
known culture medium and which can destroy 
the eye within hours 
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The following rules should be observed jn 
handling eye medications (1) Obtain solutions 
m small amounts from the pharmacy (2) Be 
certain that the solution is sterile as prepared 
by the pharmacist and that it contains an effec- 
tive antibacterial agent (3) Date the bottle at 
the time it is procured. (4) Use glass-top or 
screw-top bottles and dispense the solution 
wnth individual sterile droppers Individual 
sterile disposable eye dropper units (e.g., 
Mmims®) should be used exclusively in the 
emergency room and operating room (5) 
Fluorescein and tetracaine should be auto- 
claved at least once a week, repeated auto- 
clavmg does not cause deterioration of the 
drugs Proparacaine should also be auto- 
claved once a week and should be discarded 
after 12 autoclavings It is permissible to use 
solutions sold in plastic bottles if any unused 
portion IS discarded within I week after it is 
opened. 

Fungal Overgrowth. 

Since the antibiotics, like the steroids, 
when used ever a prolonged period of time itj 
bacterial comeal ulcers, favor the develop- 
ment of secondary fungal infection of the 
cornea, the sulfonamides should be used vh%n- 
ever they are adequate for the purpose 

Sensitization 

A significant portion of a soluble substance 
instilled in the eye may pass into the blood 
stream. This suggests that an antibiotic in- 
stilled into the eye can sensitize the patient to 
that drug and cause a hypersensitivity reaction 
upon subsequent systemic administration. 
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DISEASES OF THE EAR 


BEAIUNG LOSS 


ClaBslfleatlon 

A ^erve Deafness (Perceptive Sensori- 
neural) Disturbance In the inner ear neural 
structures or nerve pathu-ays leading to the 
brain stem 

D Conductive Deafness Disturbance of 
the sound transmission mechanism of the ex- 
ternal or middle ears prevents sound waves 
from reaching the Inner ear 

C Mixed Type Disturbance In both the 
condjctive and nerve mechanisms 

D Functional Deafness Hearing loss for 
which no organic lesion can be detected 

General Considerations 

Five to 10% of people have a hearing de- 
fect temporarily or pcrmanerlly which is 
severe enough to impair their normal function 
Hearing loss may occur at any age and pro- 
duces disability dependlc^ upoo the degree of 
lose the age at wWch it occurs (interference 
with language and speech development) and 
whether one or both ears are affected 

heme type bearing loss may be congeni- 
tal due to birth trauma, maternal rubella 
erythroblastosis fetalis or malfonratlons of 
the inner ear. or it may be due to traunutic 
injury to the inner ear or eighth ner» e aascu- 
lar disorders with hemorrhage or thrombosis 
In the inner ear, toxic agents (dihydrostrepto- 
myclo reomycln. fcanam/cin quinine aspi- 
rin) bacterial ard viral infections (mumps 
etc ) lerere febrile Illneases, Meniere s dis- 
ease posterior fossa tumors multiple scle- 
ros‘< and preslycusls 

Conductive hearing loss may also be con- 
gen'ul due to malformations of the exterr.at 
J or middle car Trauma may pt^uce perfora- 
Mon c' the eardrj-n or disruption of the ossicu- 


lar chain Inflammatory middle ear disease 
may produce serous otitis media, acute or 
chronic purulent otitis media or adhesive 
otitis media Otosclerosis a common famll- 
lai conductive bearing loss with onset In mid- 
dle hfe produces ankylosis of the stapes by 
overgrowth of new spongy bone the etiology is 
not known 

Clinical Findings 

The older patient will usually be aware of 
hearing loss of significant degree, and an sc- 
curate history is of importance to determine 
etiology All the causes of hearing loss listed 
above must be Investigated In particular, the 
age at onset degree of loss progression 
associated tinnitus or vertigo exposure lo 
head trauma sound trauma, ototoxic drugs 
previous Infection end severe febrile illnesses 
must be checked 

In infants and young children the diagnosis 
is often suggested by failure of speech develop 
tnent lack of cooperation inability to coneen 
trate and alow progress in learning 

A complete ear nose, and throat examina 
tion Is essential in all patients with hearing 
loss Most important is examination of the ear 
canal eardrum and middle ear with the mag- 
nifying otoscope to detect even slight abnor- 

Ationlioft must be giwj} Jo obstruct* 
Ing or infected adenoid and tonsils, reisal and 
sinus infection and evldencea of other cranial 
nerve disturbance 

Special tests of volue are as follows 

(1) Spoken voice test 

(2) Watch tick test 

(3) Tuning fork tests The 500 and 1000 ^ 
cps forks are the most Important These tes * 
detect latcraUzation of the sounds of the fork 
and demonstrate comparative disturbances of 
air conduction and bone conduction (to distin- 
guish conductive loss and nerve type loss) 

( 4 ) Audiometric tests (pure tone speech 
tesla and other highly specialised audiometns 
tests) give accurate quantitative estimates of 
the degree of hearing loss 

(5) Labyrinthine tests give valuable ob- 
jective evidence of inner ear function An 
absent or altered labyrln'hlnc response Is 


tlO 
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qmte significant The test Is done by irrigating 
the ear canals with hot or cold water to pro- 
duce nystagmus and vertigo The response in 
each ear should be equal 

Treatment 

A Rearing Loss in Children 

1 Nerve deafness - There is no medical 
or surgical treatment for nerve deafness 
Management consists of rehabilitation and 
education A hearing aid is valuable if there 

is residual hearing Speech reading and speech 
training must be incorporated into the educa- 
tional program 

2 Conductive deafness - Acute suppurative 
otitis media should be treated with early myr- 
ingotomy in addition to medical management 
Acute catarrhal otitis media may be treated 
medicaUy, but the paileirt must be esrefuUy 
followed to ensure that the Infection completely 
resolves Otherwise, residual fluid in the mid- 
dle ear may produce a persistent conductive 
hearing loss due to "glue ear or adhesive 
otitis media Antibiotics in adequate doses 
and nasal decongestants should be administered 
for at least 7 days and often longer This is 
necessary to prevent smoldering, ptartially 
eradicated Infections that may recur in a few 
days with antibiotic-resistant organisms 
Paracentesis and aspiration may be necessary 

Serous otitis media is common in children 
as well as In adults Vigorous early treat- 
ment will usually reverse the hearing loss 
Investigation and treatment of contributing 
nasal allergy or infection combined with aspi- 
ration of fluid from the middle ear is effective 
Removal of obstructing or Infected tonsils and 
adenoidal tissue Is often necessary In pro- 
tracted and recurrent cases repeat adenold- 
ectomy may be necessary FoUow-up eus- 
tachian tube inflations are often required The 
progress of each case must be carefully fol- 
lowed by audfomefric testing 

Chronic otitis media in childhood should be 
treated vigorously to attempt to cure the dis- 
ease and preserve or restore hearing Maiy 
cases respond to cleansing fallowed by instil- 
lation of povrders (e g , chloramphenicol and 
boric acid) or antibiotic solutions Attention 
must again be directed to underlying nasal or 
( sinus disease and infected or obstructing ton- 
< ails and adenoid Other cases require sur- 
gery of the middle ear or mastoid (or both) 
Bilateral congenital anomalies of the external 
ear canal and middle ear can sometimes be 
corrected surgically This should be done b«- 
'' fore plastic repair of the external ear Is made 
} Small central perforations of the eardrum can 
be closed by patching with a Cargile membrane 
as an office procedure Larger central per- 


forations may be closed with a vein graft or 
skin graft Marginal perforations usually re- 
quire skin grafting and mastoid exploration 

B Rearing Loss in Adults 

1 Nerve deafness - Nerve loss due to 
acoustic trauma will sometimes improve over 
a period of 6 months if the patient can avoid 
exposure to loud noise There Is no medical 
or surgical treatment for other types of nerve 
deafness A hearing aid should not be recom- 
mended for a patient wdth nerve deafness un- 
less audiometric testing (pure tone and speech) 
indicates that the patient will probably learn 

to use the instrument satisfactorily The 
learning of speech reading (lip reading) by a 
hard-of-heanng patient is of defimte value in 
his rehabilitation 

2 Coaductit'e deafness ~ Important ad- 
vances have been made recently in the surgical 
treatment of middle ear deafness Otoscle- 
rosis may be treated successfully by the fen- 
estration operation or by a direct operation on 
the fixed stapes through the ear canal and mid- 
dle ear The most recent technics involve re- 
moval of the stapes and replacement of the 
foot plate with a graft (vein fat or gelfoam) 
and replacement of the stapes crura with a 
prosthesis (wire or polyethylene tube) 

Perforations of the eardrum can be re- 
paired by vein or skin grafting (myringoplasty) 

Mastoid and middle ear operations have 
been designed for the treatment of suppuration 
and the removal of cholesteatoma and to pre- 
serve or improve hearing by skin grafting and 
by replacing or realigning the ossicular chain 
(tympanoplasty) 

Serous otitis media in adults is treated in 
the sam*» manner as in children 

Nerve deafness due to Meniere s disease 
will BomeUmes respond to early adequate and 
prolonged treatment A fluctuating loss has a 
more favorable prognosis than a sudden severe 
loss The basis of medical management is 
sodium restriction (I Gm sodium diet) anti- 
histamines (e g diphenhydramine or dimen- 
hydrinate q i d for 1-2 months) potassium 
substitution for sodium (KCl 1 Gm t i d 
for 1-2 weeks) vasodilators (nicotlmc acid in 
flushing doses q 1 d }, and reassurance 


Fowler, E P., Jr., tT.H Hay, Jr. Hear- 
ing Impairment in a medical center popula- 
tion Arch 0*olaryng 73 295-300, 1961 
Furstenberg, AC, A others Panel discus- 
sion on tympanoplasty Laryngoscope 70 
1156-97, 1960 

Kodman F,, Cull, O A., AT O Lawson 
Reversible sensorl-neural hearing loss 
Laryngoscope 70 1273-83, 1960 
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DISEASES OF TIIE EXTERNAL EAR 


1 IMPACTED CERUMEN 


Cerumen Is t'je normal secretion ot t^e 
cartllajfinojs part of the car canal nhlch 
ecr>es a protective function Normally It 
dries and falls oat of the car canal bu* it may 
accumulate ttithin the canal because of dryness 
or seaUrg of the sKin narrowing or tortuosity 
of the ear canal or excess hair In the car 
canal It ma% be racked in deeper by repeated 
unskilled attemp*8 to remove It There are 
usually no sjmptQms until the canal becomes 
comple'ely occluded v.hen a feeling of full 
ness deafness or tinnitus or a cough due to 
reflex stimulation of the vagus nerte may oc- 
cur 0*OBtop5 Tcvcnls the mass of yellow 
brouTi or black wax ahlch maj be stickv and 
soft or wax5 or stony hard 

If the mass is firm and mo^’able it may 
be removed through the speculum with a dull 
ring curette or a cotton applicator If this is 
painful the Impuctlon nrt> be removed by 
irrigation with water at body temperature 
d rectlng the stream of water from a large 
syringe at the wall of the ear canal and catch 
Ing the solution In a basin held beneath the car 
tf the Impaction Is very hard and adherent and 
cannot be readily removed by Irrigation It 
must be softened bv repeated instillations of 
ollv ear drops glycerin or peroxide and 
Irrigated again In 2-3 days 


2 EXTERNAL OTITIS 


Differential Diagnosis 

Diffuse ecremn’old dermatitis of the ear 
canal d ffu'c Infected dermatitis and furuncle 
o' the ear canal must be distinguished from 
denratllis due to contact with foreign objects 
Iheirlng aids earphon-s) or infected material 
draining from the middle ear through a per- 
forated eardrum 

External o Uis may vary In severity from 
o dlNuse mild eciematold dermatitis to cellu- 
litis or even furunculosis of the car canal It 
is frequently referred to as a fungal infection 
o' the ear, although In many cases there is no 
IrJectlon and the reaction is a contact derma- 
titis (earphores earrings) or a variant of 
seborrheic dcrmatUls Infections of the ear 
canal are usually bacterial (etapl^locotcl and 
gram-negative rods) although a few are caused 
bv 'ungt (Aspergillus Mucor PetdciUlum) 


Predisposing factors are moisture int^-e ear 
canal In a warm moist climate or due to 
swimming or bathing and trauma due to at- 
temp's to clean or scratch the itching car 

Clinical Findings 

A SympToms and Signs Itching and pain 
In the dry scaling ear canal are the chief 
symptoms There may be a watery or puru- 
lent discharge and intermittent deafness Pain 
mav become extreme when the ear canal be- 
comes completely occluded with edematous 
skin Preaurlcular postauricular, orcervi 
cal adenopathj or fever indicate increasing 
severity of infection 

Examination shows crusting scaling 
erythema edema and pustule formation 
Cerumen is absent There may be evidence 
of seborrheic dermatitis elsewhere 

B Laboratory Findings The WBC may 
be normal or elevated 

C Specnl Examinations After the canal 
Is cleansed so that the eardrum is visible 
otitis media can often be excluded if tuning 
fork tests Indicate normal or nearly normal 
hearing 

Treatment 

A Systemic Treatment If there la evi- 
dence of extension of infection beyond the skli 
of the ear canal (lymphadenopathy or fever) 
systemic antibiotics may be necessary Sys* 
tcmlc analgesics are required for pain 

B Local Treatment The objectives of 
local treatment are to keep the ear canal cleai 
and dry and to protect it from trauma Debris 
may be removed from the can^l by gentW 
wiping It with a cotton applicator or with suc- 
tion or occasionally irrigation Clycerlte 
of peroxide with urea ear drops t 1 d oftn 
helps to remove debris 

Topical antibiotic ointments and eardrop* 
(e g neomycin polymyxin bacllmcln) ap- 
plied to the ear canal with a cotton wick for 
24 hours followed by the use of ear drops twU* 
daily help to control Infection Topical corti- 
costeroids aid in decreasing Inflammatory 
edema and controlling the often underlying 
dermatitis Many antifungal and an'lmlcrobU* 
agerts may be used topically, bu* some musl 
be used with caution because of the posslb ll*? 
of local sensitivity reactions Corop-esar* of 
Durow s solution or 0 SN acetic acid are sot:* 
times effective against acute weeping In'ectcd 
ecxema when other measures fail Sever’f 
per een* alcohol frequently controls itching In 
the dry scaling ear canal 
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Prognosis 

External otitis is often refractory to 
treatment, and recurrences are frequent. 


Gill, E K. Evaluation of treatment In externa,! 
ear infections Laryngoscope 70 968-72, 
1960 


DISEASES OF THE MIDDLE EAR 


1. ACUTE OTITIS MEDIA 


Essentials of Diagnosis 

ear and hearing loss aural discharge 

• Onset following an upper respiratory 
infection 

• Fever and ehlUs 

External otitis with pain fever 
and otorrhea may simulate otitis 
media Hearing loss and a history of 
a preceding upper respiratory tract 
Infection are prominent with otitis 
media Nearly normal hearing and a 
history of itching are frequent with 
external otitis 

General Considerations 

Acute otitis media most commonly occurs 
In infants and children but it may occur at ai^ 
age Suppuration of the middle ear usually 
occurs following or accompanying disease of 
the upper respiratory tract Beta-hemolytic 
streptococci, staphylococci pneumococci 
and Hemophilus influenzae are the usual In- 
fecting organisms The acute Inflammation of 
the middle ear mucosa is followed by acute 
Suppuration and then a more severe suppura- 
tion with perforation of the tympanic mem- 
brane and occasionally with necrosis of the 
middle ear mucosa and eardrum 

Clinical Findings 

A Symptoms and Signs The principal 
symptoms are ear pain deafness, fever 
chills and a feeling of fullness and pressure 
in the ear The eardrum at first shows dila- 
tation of the blood vessels on the malleus and 
at the annulus, this is followed by diffuse dull-v 
ness and hyperemia of the eardrum and loss 
of normal landmarks (short process of mal- 
leus) and bulging of the drum as the pressure 
of retained secretions increases in the middle 
ear If the eardrum ruptures, discharge is 
found in the ear canal, the discharge may be 
pulsating Fever Is usually present 


B Laboratory Pindmgs The V/BC is usu- 
al^ increased Culture of the drainage will 
reveal the infecting organism 

C Special Examinations Hearing tests 
will show a conductive hearing loss 

Differential Diagnosis 

Acute otitis media with drainage must be 
distinguished from acute external otitis The 
history of a preceding upper respiratory tract 
mfection and hearing loss confirm the diagnosis 
of otitis media Acute exacerbation of a chron- 
ic otitis media is diagnosed by a history of 
otorrhea and hearing loss and by finding scar 
tissue on the eardrum Reflex otalgia (pharyn- 
gitis laryngitis dental disease, temporo- 
msmfituisr- jant disease) is present i! there 
are no acute inflammatory changes in the ear 
canal or eardrum and no fever 

Complications 

Acute mastoiditis may occur as a compli 
cation 

Treatment 

A Systemic Treatment Bed rest anal- 
gesics and systemic antibiotics are usually 
required Penicillin or a broad spectrum 
antibiotic is usually the drug of choice and 
should be continued for at least 6 days to mini- 
mize the likelihood of recurrence of an incom- 
pletely resolved infection after a latent period 

B Local Treatment Ear drops are of 
limited value except in the mildest cases 
Local heat may hasten resolution Local cold 
applications relieve pain occasionally The 
most important aspect of treatment Is myrin- 
gotomy when the infection does not resolve 
promptly or when bulging of the eardrum Indi- 
cates that a discharge is present and is under 
pressure Myringotomy should also be 
promptly performed if there is continued pain 
or fever increasing hearing loss or vertigo 

Pr^nosis 

Acute otitis media adequately treated with 
antibiotics and myringotomy if indicated re 
solves with rare exceptions Complicating 
mastoiditis occurs most commonly following 
inadequate or no treatment Persistent con- 
ductive hearing loss with or without middle ear 
fluid may occur following incomplete resolu- 
tion of the infection It is imperative to ex- 
amine the ears and to test the hearing after 
otitis media to prevent persistent conductive 
hearing loss with serous otitis media or “glue 
ear ’ 
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2 CHRONIC OTITIS MEDIA 


Chronic Inflanimallon of the middle ear is 
nearly nW'avg associated with perforation of 
the eardrum It Is Important to distinguish 
the relatively benign chronic otitis associated 
with eustachian tube disease - charocterlaed by 
cen'ral perforation of the eardrum and often 
rrracold otorrhea occurring with an upper re- 
spiratory tract Infection - from the chronic 
otitis associated uith mastoid disease that is 
po*entlally much more dangerous the latter 
Is characterized by perforation of Shrapnell s 
membrane or posterior mat^lnal perforation 
of the eardrum often with foul smelling 
drainage and cholesteatoma formation Draln- 
a^c from the car and Impaired hearing are 
frequent symptoms 

Treatment of the chronic •‘tubal ear 
should be directed at improv'ing eustachian 
tube function by correcting nasal or sinus in- 
fection infected or hypertrophied tonsils or 
adenoid or nasal polyps or deviated nasal 
septum Far drops (alcohol and boric acid 
or antibiotic solutions) or dusting powders 
(Iodine boric acid or antibiotics) and fre- 
quent cleansing of the ear are of value Sys- 
temic anMbiotlei have limited value If there 
is evidence of continued suppuration or if mas- 
toiditis or other conapllcatlons occur radical 
or modified radical mastoidectomy should be 
done In some cases of chronic otitis media 
where hearing loss has occurred • and if the 
middle ear infection is quiescent and eustachian 
tube function is adequate - reconstnictive mid- 
dle ear operations (tympanoplasty) can be at- 
temp'cd to Improv c the hearing 


Hill, r T Comprehensive care in the treat- 
ment of chronic suppurative otitis media 


3 SEROUS OTITIS MEDIA 


Serous otitis media may occur at any age 
It is charac'eti'cd by the accumulation of 
sterile fluid (serous or mucoid) in the middle 
ear producLng syr-ptoms of hearing loss m 
full plugc'^d feeling in the ear, and sn unnat- 
ural reverberation of the patient a voice It 
may be cauaed bv (1) an obstnicHon of the 
eustachian tube which preverts normal venti- 
lation of the middle ear and subsequent t'ans- 
udJ'Ion of serous fluid (2) an Incompletely 
reso'vcd exudate of p-jrulrn* otitis media, or 
(3) an allercle exjdvte o* serous Tuld Imo the 
h-lddle ear 


Examination shows a conductive hearing 
loss and a retracted eardrum, often with a 
characteristic "ground glass amber discolo— 
ation Air-fluid bubbles or a fluid level can 
sometimes be seen through the eardrum 
The absence of fever pain and toxic 
symptoms distinguish serous otitis media 
from acute otitis media Cancer of the naso- 
l^arynx must be ruled out in persistent uni- 
lateral serous otltla media In an adult 

Local treatment consists of eustachian 
tube inflations paracentesis of the eardrum 
with aspiration of the middle ear contents awl 
nasal decongestants (0 25'^ phenylephrine 
futsal spray or phenylpropanolamine, 25-SOnf 
orally t i d ) Antihistamines should be given 
if there is any suggestion of contributing nasal 
allergy Underlying factors must be corrected 
by tonsillectomy adenoldectomy, control o' 
nasal allergy and treatment of nasal or sinus 
Infection 


Hays A V Adenoid revision Its impor- 
tance in the treatment of serous otitis 
media in children Laryngoscope 71 1402- 
IB, lOSl 


4 MASTOminS 


Acute mastoiditis is a complication of 
acute suppurative otitis media Bony necrosis 
of the mastoid process and breakdown of the 
bony Intercellular structures occur in the sec- 
ond to third week When this occurs there is 
evidence of continued drainage from the middle 
ear mastoid tenderness systemic manifesta- 
tions of sepsis (fever headache) and x-ray 
evidence of bone destruction 

ll suppura'i'fVB laaiftiAb'frtB t*?- 

spite of antibiotic therapy mastoidectomy 
must be done Acute mastoiditis is rarely 
seen since chemotherapeutic and antibiotic 
therapy has become available for the treat- 
ment of acute suppurative otitis media 

Chronic msstoldltlB is a complication of 
chronic otitis media If the disease occurs in 
Infancy the mastoid bone does not develop 
cellular structure but becomes dense and 
sclerotic Infection Is usually limited to the 
antral area However, x-ray findings of a 
sclerotic mastoid does not necessarily mesn 
that a chronic infection is present only that 
an Infection was present in infancy and that as 
a result the mastoid air cells are no* well 
developed The presence of fnfectlo-> must be 
determined by clinical findings In some case* 
of marginal perforation or Shrapnell * rrem- 
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brane perforation (attic perforation) of the ear- 
drum, cholesteatomas develop. Cholesteatoma 
is produced by the Ingrowth of squamous epi- 
thelium from the skin of the external ear canal 
into the middle ear or mastoid, forming an 
epithelial cyst Desquamation and laminated 
growth of the cyst may produce erosion of ad- 
jacent bone or soft tissue. 

Antibiotic drugs are usually of limited use- 
fulness in clearing the infection in chronic 
mastoiditis, but they may be effective in the 
treatment of complications Many cases of 
chronic otitis media and mastoiditis can be 
managed by local cleansing of the ear and in- 
stillation of antibiotic powders or solutions 
Other cases may require radical or modified 
radical mastoidectomy or tympanoplasty 


COMPLICATIONS OF 
MIDDLE EAR INFECTIONS 


Following Acute Suppurative Otitis Media U 
Mastoiditis. 

A Subperiosteal abscess following acute 
otitis media and mastoiditis is infrequent 
Simple mastoidectomy is required 

B. Facial nerve paralysis developing in 
the first few hours or days after the onset of 
acute otitis media is due to edema of the nerve 
in the bony facial canal. Conservative treat- 
ment is usually Indicated (antibiotics, myrin- 
gotomy, supportive measures) 

C Meningitis, epidural, subdural, and 
brain abscess, and sigmoid sinus thrombosis 
are serious complications of suppurative otitis 
media and mastoiditis which may be masked by 
antibiotic drugs Surgical treatment of the 
mastoid disease and its complications is re- 
quired. 

Following Chronic Otitis Media. 

A. Acute exacerbations of chronic otitis 
media and mastoiditis may lead to meningitis, 
epidural, subdural, and brain abscess, and 
sigmoid sinus thrombosis, requiring antibiotic 
therapy and surgery 

B. Facial nerve paralysis Is usually the 
result of direct pressure on the nerve by choles- 
teatoma or granulation tissue. Mastoidectomy 
and decompression of the facial nerve are nec- 
essary. 

Petrositis and lateral sinus throm- 
Msls due to antibiotic resistant Infections. 

Laryngoscope 71 * 1165 - 85 , 1961 . 


DISEASES OF THE INNER EAR 


1. MENIERE'S SYNDROME 
(Paroxysmal Labyrinthine Vertigo) 


Essentials of Diagnosis. 

• Intermittent attacks of vertigo, nausea, 
vomiting, profuse sweating 

• Progressive, often unilateral nerve type 
hearing loss and continuous tinnitus. 

Distinguish the vertigo from that 
produced by posterior fossa tumors 
(other fmdings such as papilledema, 
increased CSF pressure and protein, 
and brain stem signs) Differentiate 
dizziness and llghtheadedness from 
those seen in some systemic diseases, 
brain stem vascular disease, and psy- 
chiatric disorders 

General Considerations. 

Meni&re s syndrome is characterized by 
recurrent episodes of severe vertigo associ- 
ated with deafness and tinnitus It is encoun- 
tered most often in men in the age group from 
40 to 60 The cause is not known, but "endo- 
lymphatic hydrops’ with marked dilatation of 
the cochlear duct is the pathologic finding 
Meniere’s syndrome may follow head trauma 
or middle ear infection, but many cases de- 
velop without apparent damage to the nervous 
system or ear 

Clinical Findings 

Intermittent severe vertigo, which may 
apipiear to throw the subject to the ground, is 
the principal symptom Brief loss of con- 
sciousness occasionally occurs in an attack 
•‘Spinning” of surrounding objects is often 
noted Nausea, vomiting, and profuse per- 
spiration are often associated The attacks 
may last from a few minutes to several hours 
The frequency of attacks varies considerably 
even In the same patient Headache, nerve 
type hearing loss, and tinnitus occur during 
and persist between attacks. Hearing loss Is 
apt to be progressive, and is unilateral in 90% 
of cases Nystagmus may occur during at- 
tacks of vertigo An altered labyrinthine re- 
sponse is often demonstrated by means of the 
caloric or Barany test. There is increased 
sensitivity to loud sounds Audiometric tests 
show recruitment, decreased speech discrimi- 
nation, and a nerve type hearing loss 
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2 cnnoNic onns utEDiA 


Chronic inflammation o' the middle ear Is 
nearly alvr\ys associated alth perforation of 
the eardrum It Is Important to distinguish 
the relatively benign chronic otitis associated 
vrtth eu«tachlan tube disease - characterised by 
central perforation of the eardrjm and often 
mucoid otorrhea occurring with an upper re 
splrntorv trad VntceWon from the chronic 
o'ltls associated with mastoid disease that is 
potentially much more dangerous the latter 
Is characterised by perforation of Shripnell a 
membrane or posterior marginal perforation 
of the eardrum often with foul smelling 
drainage and cholesteatoma formation Drain- 
age from the car and impaired hearing are 
frequent symptoms 

Treatment of the chronic 'tubal ear 
shou’d be directed at Improving eustachian 
tube function by correcting rutsal or sinus In- 
fection Infected or hvpcrlrophled tonsils or 
adenoid or nasal polyps or deviated nasal 
septum Ea” drops (alcohol and boric acid 
or antibiotic solutions) or dusting powders 
(Iodine boric acid or antibiotics) and fre- 
quent cleans Ing of the ear are of value Sys- 
temic antibiotics have limited value Ifthere 
is evidence of continued suppuration or if mas- 
toldlUn or other ccmpUcatlens occur radical 
or modified radical nssteldectomy should be 
done In some eases of chrome otitis media 
where hearing loss has occurred • and if the 
middle ear Infection is quiescent and eustachian 
tube function is adequate - reconstructive mid 
die ear operations (tympanopUsty) can be at- 
temp ed to improve the hearing 


Hill, b T Comprehensive care in the treat 
ment of chronic suppurative otitis media 
l-aryngoscope Tl 561 65 1961 


3 SEnOUS OTITIS MEDIA 


Serous cnitie media may occur at #iy age 
I* is characterised by the accumulation of 
a prtle fluid (serous or mucoid) In the middle 
ear* producing gymploms of hearing loss a 
full plugged feeling In the ear, ard an unnat- 
ural reverberation of the patient s voice It 
may be caused by (l) an obstruction of the 
eustscMan tube which preverts normal vertl- 
latlon o' the middle ear and aubsequent trans- 
vuiatlon o' aerojs fluid (2) an incompletely 
reso ved erudite c' punilen olltla media or 
(S) an allergic exudate of aerous Tuld Irto the 
*i5d e ear 


Examination shows a conductive hearing 
loss and a retracted eardrum often with a 
characteristic "ground glass amber dlscolo 
ation Alr-fluid bubbles or a fluid level can 
sometimes be seen through the eardrum 
The absence of fever pain and toxic 
symptoms distinguish serous otitis media 
from acute otitis media Cancer of the nase 
pharynx must be ruled out In persistent uni- 
lateral serous otitis media In an adult 

LiOcal treatment consists of custaddan 
tube inflations paracentesis of the eardrum 
with aspiration of the middle car contents and 
nasal decongestants (0 35% phenylephrine 
nasal spray or phenylpropanolamine 3S SO mg 
orally t i d ) Antihistamines should be given 
if there is any suggestion of contributing nasal 
allergy Underlying factors must be corrected 
by tonsillectomy adenoidectomy control of 
nasal allergy and treatment of nasal or sinus 
Infection 


Hays A V Adenoid revision Its Impor- 
tance in the treatment of serous otitis 
media in children l,aryngoscope 71 1402 
18, 1661 


4 MASTOmmS 


Acute mastoiditis is a complication of 
acute suppurative otitis media Bony netrosl* 
of the mastoid process and breakdonm of the 
bony intercellular structures occur in the sec- 
ond to third week When this occurs there U 
evidence of continued drainage from the middle 
ear mastoid tenderness systemic manifesta- 
tions of sepsis (fever headache) and x ray 
evidence of bone destruction 

II suppurative mastoiditis develops in 
spite of antibiotic therapy mastoidectomy 
must be done Acute mastoiditis Is rarely 
seen since chemotherapeutic and antibiotic 
therapy has become available for the treat- 
ment of acute nuppurattve otitis media 

Chronic mastoiditis is a complication of 
chronic otltla media If the disease occurs in 
infancy the mas'old bone does not develop 
cellular structure but becomes dense and 
BcIcro*Ie Infecttcm is usually limited to the 
antral area However x-ray findings of * 
eclcrotlc mastoid docs not necessarily mean 
that a chronic Infection Is present only tiist 
an Infection was presen* In Infancy and that #s 
a result the mastoid air cells are not well 
developed The presence of Infection must be 
determined by clinical findings In some case* 
of marginal perforation or Shrapnell a mem- 
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4. ACUTE SUPPURATIVE 
LABYRINTHITS 


Acute suppurative labyrinthitis is an in- 
fection of the intralabyrinthlne structures It 
may occur following acute otitis media and 
mastoiditis, acute exacerbations of chronic 
otitis media and mastoiditis, or meningitis 
unrelated to ear diseases There is usually 
total destruction of labyrinthine function in the 
affected area and complete unilateral deafness 
Antibiotics and surgical drainage are in- 
dicated 


5. CHRONIC LABYRINTHITIS 


Chronic labyrinthitis is secondary to 
erosion of the bony labyrinthine capsule {usual- 
ly the lateral semicircular canal) by cholestea- 
toma The patient has chrome episodes of 
vertigo, and attacks of vertigo can be repro- 
duced Increasing the air pressure in the 
ear canal with a pneumatic otoscope (positive 
fistula test) 

Mastoidectomy and removal of the choles- 
teatoma are required 


DISEASES OF THE NOSE 


VESTIBULITIS 


Inflammation of the nasal vestibule may 
occur as a dermatitis of the skin of the nose, 
often as a result of irritation from a nasal 
discharge, as a fissure resulting from chronic 
dermatitis or the trauma of picking or wiping 
the nose, or as a furuncle, usually after pull- 
ing hairs from the nose Symptoms vary from 
scaling and weeping to edema, hyperemia, in- 
tense pain, and abscess formation Fissures 
usually occur at the junction of the columella 
with the ala or with the floor of the nose 
Careful cleansing of nasal discharge, avoid- 
ance of pulling nasal hairs, and' protection 
with petrolatum or boric acid ointment may 
prevent these problems 

The application of soothing, protective, 
and antimicrobial ointments (e. g. , 5^ ammo- 
niated mercury, 3*T) iodochlorhydroxyquln 
cream, neomycin, polymyxin, or bacitracin 
ointments) several times dally for several 


days after symptoms disappear is usually ade- 
quate treatment For more severe infections, 
systemic antibiotics, local heat, and general 
supportive measures may be necessary 


NASAL SEPTAL HEMATOMA 
& ABSCESS 


Septal hematoma occurs following trauma 
to the nose The swollen septum produces 
nasal obstruction and frontal headache Septal 
abscess usually is the result of an infected sep- 
tal hematoma It may occur following a furun- 
cle in the vestibule, and produces nasal ob- 
struction headache, fever, malaise, pain in 
the nose, and tenderness over the nasal dorsum 

Septal hematoma may be treated con- 
servatively by observation for possible infec- 
tion, it should resolve in 4-6 weeks It may 
also be relieved by aspiration with a large- 
bore needle or by incision and drainage, in 
both cases taking extreme precautions to pre- 
vent infection 

Septal abscess must be drained by wide 
incision of one side of the septum and suction. 
Necrotic pieces of cartilage may be cautiously 
removed The incision must be wide enough 
to prevent early closure or must be spread 
open daily Nasal packing may be necessary 
to control bleeding Systemic antibiotics are 
required 

Destruction of cartilage causes saddle 
deformity. 


Fearon, B., McKendry, J.B.. StJ. Parker 
Abscess of the nasal septum in children. 
Arch Otolaryng. 74 408-12. 1961. 


‘•COMMON RESPIRATORY DISEASE** 
(Common Cold, Grippe, Acute Bronchitis, 
Tracheobronchitis) 


This group of diseases Includes the numer- 
ous self-limited probably viral infections of 
the upper respiratory tract. Children 1-5 years 
old are most susceptible, and adults from 25 to 
35 next roost susceptible. The incidence is low- 
est during the summer months. Exposure to 
cold, chilling and dampness are probably of 
little etlologic significance 

Known viruses which may cause this syn- 
drome are adenovirus, ECHO virus, Coxsackie 
virus influenza viruses, and Eaton virus. 

Many viral agents which probably cause the dis- 
ease remain unidentified. 
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Cllfllc*! Findings 

A Symptoms and Signs The patient com 
plains ol malaise feverishness with usually 
little or no fever and headache Nasal dis 
comfort (bunting fullness Uchlng) la a proml 
rent feature with vatery discharge and sneez 
Ing foUou ed shortly by mucoid to purulent dis 
charge and nasal obstruction Throat symp 
toms Include dryness mild to moderate 
soreness rather than actual pain hoarse 
ness and tickling Cou^ with scan^ spu 
turn and substcmal aching may occur Serious 
obstruction may occur In infants and young 
children or In adults with underlying broncho 
pulmonary disease (e g emphysema) 

The nasal mucosa Is reddened ard edema 
tous The external narcs are red The phar 
ynx and tonsils usually show mild to moderate 
Injection without edema or exudate Cases of 
pharyngitis with considerable injection and exu 
date « hlch fall to j leld beta hemolytic strepto 
cocci on repeated culture should probably be 
Included In this group 

Cervical lymph nodes may be enlarged and 
slightly tender Herpes lablalls Is common 

B Laboratory Findings TheWDCmaybe 
flUyhtly elevated but In most eases this Is due 
to secondary bacterial infection 

Differential Diagnosis 

Many specific infectious diseases present 
initial manlfeHtatlona ndlstlnguishable from 
those of common respiratory disease Vigilance 
Is required to avoid dlagnoetlc errors otomls 
Sion (e g men ngococcic Infection diphtheria) 
Influenza Is recognized by Us epidemic 
occurrence and by serologic confirmation 
Exanthematous diseases (especially mca 
sles and ehlckenpox) may simulate common re 
sniratory disease In the r preemptive phase 
Bela hemolytic streptococcic pharyngitis 
may be clln cally indistinguishable from acute 
nonslrtj ococClc exudative pharyngUls Cul 
hjrcs make the diagnosis 

Complications 

Complications result from secondary bac 
terial Infections often aided by the obstruction 
of resnlratory passages (e g sinus ostia 
bronchioles) They Include purulent sinusitis 
o' IB •nedln bacterial pneumonitis and ton 
a Ultls 

Treatment 

' o tnecific ireatmert Is available Anti 
blo tes are used only to prevent secondary In 
feciior In patlerls with low pulmonary and car 
d ac reservea and to treat complicating second 
ary U feet ors 


General measures consist of rest BufT 
dent fluids to prevent dehydration, and a 11^ 
palatable well balanced diet Aspirin (nay t 
given for headache sore throat muscle sore 
ness and fever Vasoconstrictors give tera 
porary relief of nasal obstruction and rhiror 
rhea Phenylephrine hydrochloride (Neo 
Synephrine*) 0 257» several drops In each 
nostril every 2 3 hours or phenylpropano sac 
hydrochloride (Propadrlne®) 25 50 mg evty 
4 6 hours is satisfactory for this purpose 
Antihistamines may relieve the early symp or 
of mucous membrane inflammation Coug*) 
may be reduced by inhaling steam or with co- 
deine phosphate 8 IS mg (Vs V4gr)oraUT 
every 2 4 hours Heat to the area of the sbaj 
es may relieve nasal obstruction 

Fuchs~A M Differential diagnosis of the 
common cold Eye Ear Nose & Throat 
Month 38 129 36 1959 

Knecland Y Jr Common upper reBplraten 

infection including the common cold M 
Clin North America 43 1321 34 1959 


ALLERGIC RHWITIS 
(Hay Fever) 


Essentials of Diagnosis 

• Watery nasal discharge sneezing llw 
ing eyes and nose 

• Pale boggy mucous membranes 

• EosinophUia of nasal secretions and 
blood 

A history of an allergy aids in dU 
tlnguiahlng allergic rhinitis from th* 
common upper respiratory infections 
hay fever should be suspected in young 
children as the real cause of repeated 
colds 

General ConaidersUona 

See discussion under Bronchial lithwa 

CUalcml Findings 

A Symptoms and Signs The principal 
symptoms are nasal congestion a profuse 
watery nasal discharge itching of the nasal 
mucosa leading to paroxysms of violent an** 
Ing conjunctival itching and burning and 1*' 
rlmation The nasal muco«a are pale bl“* * 
boggy Polyps may be present The conju'*^ 
tivas are often reddened and swollen 

B Laboratory Findings A smear of the 
nasal increased numbers 


eosinophils. (In Infections, neutrophils pre- 
dominate ) The peripheral blood may reveal 
mild (5-10%) or occasionally marked (30-40%) 
eosinophlla, even between clinical episodes. 

Skin tests may be of aid in the detection of 
the allergens but must be correlated with the 
clinical picture to determine their significance. 

Treatment, 

A. Specific Measures There is no true 
specific treatment. Hyposensitization or de- 
sensitlzation is sometimes beneficial and con- 
sists of administering the allergen (usually 
pollen) in gradually increasing doses to induce 
an "immunity. ’* For best results, therapy 
should be started 3-6 months before the begin- 
ning of the hay fever season 

B. General Measures 

1. Antihistamines give relief in 60-80% of 
patients, but their effectiveness often wanes as 
the season continues. 

2. Sympathomimetic drugs such as ephed- 
rlne and phenylpropanolamine are effective by 
themselves or in combination with the anti- 
histamines. 

3. Sedation may be of value for tense or 
nervous patients. 

4. The corticosteroids are useful in severe 
hay fever which cannot be controlled by the 
agents mentioned above. Prednisone, 20-40 
mg. by mouth daily in divided doses, may be 
used for several days until symptoms are con- 
trolled. Ooeage should then be reduced gradual- 
ly (over a period of 7-10 days) to the smallest 
daily dose that will suppress symptoms. Dis- 
continue steroid therapy as soon as possible. 

5. Maintenance of an allergen-free atmos- 
phere and the use of dust-proof respirator 
masks and room air filters are often of value 
during the pollen season if the patient must re- 
main in the area. When dust is the offending 
agent, prepare a dust-free bedroom as follows 
Cover the mattress and pillow with an air-tight 
nonantigenic material (plastic or sheet rubber). 
Remove all carpets, drapes, bedspreads, and 
other lint-producing materials, and all ornate 
furniture or other objects which are not easily 
dusted Blankets should be of synthetic mate- 
rial if possible 

Household pets must be considered possi- 
ble sources of allergens. 

Prognosis 

Allergic rhinitis is a self-limited though 
recurrent disorder with mild morbidity and no 
mortality. 


Missal, S.C,; Food allergy In the ear, nose 
8t throat practice of allergy. Laryngoscope 
71 512-23. 1961. 


SINUS INFECTION 


Essentials of Diagnosis: Acute. 

• History of acute upper respiratory In- 
fection, dental infection, or nasal 
allergy 

• Pain, tenderness, redness, swelling 
over the involved sinus 

• Nasal congestion and purulent nasal 
discharge 

• Clouding of sinuses on x-ray or tran^- 
illumination 

• Fever, chills, malaise, headache 

• Teeth hurt or feel "long" (maxillary 
sinusitis), or swelling occurs near 
the nasal canthus of eye (ethmoid 
sinusitis) 

Essentials of Diagnosis: Chronic. 

• Nasal obstruction 

• Postnaeal discharge 

• Clouding of sinus on x-ray or trans- 
illumlnation 

• Pain is not a common finding 

Acute sinusitis must be distinguisP^d 
from acute rhinitis, dental infection 
(maxillary), blocked tear duct (ethmoid), 
and osteomyelitis of skull bones Th^ 
complaint of nasal obstruction must be 
distinguished from nasal allergy, vaso- 
motor rhinitis, deflected nasal septuin, 
nasal polyps, and tumor 

General Considerations. 

Acute sinus infection usually follows an 
acute upper respiratory infection, swimming 
or diving, dental abscess or extractions, or 
nasal allergies, or occurs as an exacerbation 
of a chronic sinus infection Isolated acute 
frontal sinus Infection is rare Acute ethmoid- 
itis Is most common In Infants and children 
Chronic pyogenic infections of single sinuses 
do occur, but this is less common than pan- 
ainusttis 

Clinical Findings. 

A Symptoms and Signs 
1 Acute sinusitis - The symptoms re- 
semble those of acute rhinitis but are more 
severe There is headache and facial pain, 
tenderness and swelling ivlth nasal obstruction, 
and a purulent nasal and postnasal discharge, 
sometimes causing sore throat and cough 
The headache typically is worse during the 
day and subsides in the evening Acute maxiJ" 
laiy sinusitis may cause pain in the teeth and 
a feeling of "long teeth ” Acute ethmoiditis 
causes headache between and behind the eyes, 
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and ejt mo'lon tftereases the pain Tender- 
re«e tticdUUy In the roof of the orbit occurs 
with fron-al sinusitis re\ er and systemic 
8ymp*0Tn8 vary with the severity of the Infec- 
tion 

2 Chrome elnusltls - Chronic sinus 
icfection rnay produce no symptoms A mild 
pos'nasal discharge and a musty odor or non- 
prodjctlve cough may be the only symptoms 
Nasal obstruction and sometimes profuse 
pun-len* nasal and postnasal discharge may 
also occur 

B Labo’atory Findings In acute sinus- 
itis the W BC may be elevated and culture of 
r.issl discharge usually shous the pyogenjc 
organisms 

C X-ray and translUuminatlon show 
clouding of the involved sinuses 

Differential Diagnosis 

Acute dcn*al Infection usually produces 
greater facial sueUlng lo^er In the face with 
more marked tenderness of the Involved tooth 
than does maxillary sinusitis The more 
localized spelling and tenderness and greater 
involvenent of the eyelids with absence of 
nasal discharge dls ingulshes sn Infected tear 
SIC from e hnoidltls X-ray examination 
gt> es more definite evidence of sinus Involve- 
men* 

An isolated chronic maxUUry stnusUle 
without obvious underlying cause suggests 
dental disease or neoplasm 

Complies tlons 

Chronic sinusitis is the commonest com- 
pdea Ion of acute slnusUla Orbital cellulitis 
and abscess may follow ethmolditls or fron at 
Blnusit's Frontal sinuslila may be compli- 
cated by meningitis or extradural subdural or 
brain abscess Osteomyelitis of the facial or 
frontal bones may occur 

Treatment 

A Acute Sir jsltls Place the patient at 
bed peat and give sedatives analgesics s 
Lght diet and fluids Oral nasal deconges- 
tants (e B , phenylpropanolamine 25-50 mg 
t l d J and systemic antlblo'Ics frequently 
produce promp* resolution o* the infection 
Broad-spectrutn artlbloLcs appear to be most 
beneficial bu* nearly all antibiotics have been 
effective 

Local heat topical nasal d-'congestants 
(e g , 0 rs*?. phenylephrl-^) and gentle spot 
sjctlorlng o* the rusal dlac^rge are helpful 

The slruaes must not be manipulated 
during the acu*e infection Antnim Irrlgntlon 


is of value after the acute inflammation has 
scdislded Acute frontal sinusitis Is treated 
medically and conservatively, cannulatlon Is 
rarely warranted Trephining of the sinus 
floor may occasionally be Indicated in acute 
fulminating Infections Acute ethmoid Infec- 
tions respond to medical management, if ex- 
ternal fluctuation develops incision and drala- 
Bge is indicated 

B Chronic Sinusitis IVhen the Infecting 
organism has been Identified the suitable on'l 
biotic Is given systemically Irrigation of the 
antra or Proetz displacement may help drain- 
age Conservative surgery to promote drain- 
age is of value (removal of polyps submucous 
resection of an obstructing septum, Intranasal 
antrotomy) If conservative treatment Is not 
effective more radical sinus surgery by the 
external approach maybe considered 

C Treatment of Complications 

1 Osteomyelitis meningitis abscess - 
Give supportive measures snd antibiotics 
Remove necrotic bene and drain abscesses ss 
required 

2 Orbital fistulas - Treat the underlying 
sinus disease and close the tract 8uri.leaily 

3 Oreantral fistula • Remove underlying 
sinus infection by the Caldwell-Lue operation 
and close the tract 

4 Mucoceles (mueopyoeeles) • Surgical 
excision 

Prognoaia 

Acute InfecUona usually respond to medi- 
cal management and irrigation 

Chronic Infections often require aurglcal 
correction Chronic frontal sinusitis Is es- 
pecially likely to persist or recur 

^tlln, F X , Reynolds, R C , A L E Ctuff 
Some aspects of therapeutics in sinusitis 
Laryngoscope 71 620-22, 1961 
Daws, JDK The management of frontal 
sinusitis and Its complications J Laryng 
A Otol 75 297-341, 1961 


NASAL TOMORS 


Deolgn Tumors 

Angioma fibroma, papilloma chondroxs 
and osteoma are the most common types of bf* 
nign neoplasms of the nose and sinuses M*>* 
tumors produce obstruction and nasal dis- 
charge when they become large erxwgh Se- 
vere epistaxis occurs with sngloma Second- 
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ary infection may occur. Pressure atrophy of 
surrounding structures, widening of the nasal 
bridge, and displacement of the eye may occur 
X-rays and biopsy usually establish the diag- 
nosis 

Treatment consists of complete removal 
with permanent tntranasal drainage of involved 
sinuses 

Malignant Tumors 

Many nasal malignancies originate In the 
sinuses and extend into the nose Sarcoma and 
carcinoma occur. Symptoms and signs may 
not occur until late* the most common are ob- 
struction. discharge, epistaxls, pain, swell- 
ing of the face, and diplopia X-rays show 
clouding of the sinuses that may suggest In- 
fection, secondary Infection la frequently pres- 
ent Bony destruction may ahow on x-raya 
Cytologic smears of antrum irrigation fluid 
and “cell buttons” may show malignant cells 
Biopsy is diagnostic. 

Surgical excision is usually the treatment 
of choice Some eases may be treated by bi- 
opsy followed by x-ray therapy or, occasion- 
ally, surgery plus irradiation or cautery 


Barrett, J.H. : Benign tumors of the nasal 
cavlfy. South M.J.49 1311-6, 1636 
Devine, K.D : Tumors of the nose and throat 
Arch.Otolaryng 73 80-124, 1961. 

Lederer, P.L, , & others Tumora of the 
nasal cavity. Laryngoscope 67 392*604, 
1937. 


EPISTAXIS 

(Kosebleed) 


The most common sites of nasal bleeding 
are the mucosal vessels over the cartilaginous 
nasal septum (Klesselbach's area or Little's 
area) and the anterior tip of the inferior tur- 
binate. Bleeding is usually due to external 
trauma to the nose, nasal infection (especially 
with vigorous nose-blowlr^), or drying of the 
nasal mucosa when humidity is low. Minor 
trauma such as nose-picking may lead to 
ulcerations of the nasal septum and subsequent 
hemorrhage. Up to 5% of nosebleeds originate 
posteriorly in the nose where the bleeding site 
cannot be seen, these can cause great problems 
In management. 

Kosebleed may escape diagnosis if the 
blood drains into the pharynx and is swallowed 
In these cases bloody or "coffee-ground" 
vomitua may be the first clue. 


Underlying causes of nosebleed such as 
blood dyscrasias, hypertension, hemorrhagic 
disease, nasal tumors, and certam infectious 
diseases (measles or rheumatic fever) must 
be considered in any case of recurrent or pro- 
fuse nosebleed without obvious cause 

Treatment, 

A Specific Measures Treatment of the 
underlying disease depends upon an adequate 
examination to detect cardiovascular, renal, 
or liver disease, blood dyscrasias, coagulation 
defects, or other systemic disorders contribut- 
ing to the nosebleed Give transfusions as nec- 
essary if blood loss is excessive 

B Local Measures Have the patient sit 
up and forward with his head tipped downward 
to prevent swallowing and aspiration of blood 
Good illumination (with a head mirror or head- 
light) is essential to proper examination and 
treatment 

1 Anterior epistaxls - Pressure over the 
area (pinching the nose) for 5 minutes is often 
sufficient to stop bleeding This may be com- 
bined with paekuig the bleeding nostril with a 
pledget of cotton moistened with hydrogen per- 
oxide, 0 2579 phenylephrine, or IslOOO epineph- 
rine solution 

After active bleeding has stopped (or If 
pressure falls to stop bleeding), a cotton 
pledget moistened with a topical anesthetic 
( IT* tetracaine or 57* cocaine) applied to the 
bleeding area will provide anesthesia for cau- 
terization with a chromic acid bead, trichloro- 
acetic acid, or an electrocautery After cau- 
terization, lubrication with petrolatum helps 
prevent crusting A second cauterization is 
infrequently necessary 

If the source of bleeding is not accessible 
to cauterization (beneath the inferior turbinate, 
behind septal spurs, or high In the vault) or Is 
not controlled by cauterization, the nasal cav- 
ity must be packed After maximum shrinkage 
of the mucosa has been achieved with a suitable 
decongestant (0 25% phenylephrine or 279 
ephedrbse) and topical anesthesia, the nasal 
cavity can be tightly packed with half-inch 
gauze lubricated with petrolatum or cod liver 
oil Pack the gauze into the nose in layers, 
starting either in the vault or on the floor of 
the nasal cavity. The packing may be left in 
I^ce as long as 5-6 days If the patient is given 
adequate analgesics for pain and antibiotic 
medication to help prevent suppurative otitis 
media and sinusitis. 

2, Posterior epistaxls - Posterior bleed- 
ing can sometimes be controlled only by means 
of a posterior nasal pack This accomplishes 
2 things' it compresses and controls bleeding 
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flltes In t) e r^sopharynx or posterior choana 
ar.d It provides ft backstop for%eryflrm 
an erior packlnc that rtlgM o*her»-l8e be dl» 
lodged tn o ti c pharynx 

The pootnasal pack Is prepared as follows 
(!) Sew 3 strings (No 1 braided silk) through 
ati thro-jph the cer cr of a rolled 4X4 gauze 
sponge (2) Pass a so t rubber catheter 
t rough the bleeding nostril Into the pharynx 
and out through the month (3) Attach 2 of the 
strings to the ca heter lip and draw them 
Ihro-jgh the mouth and out through the bleed 
tng nostril (4) Gu de the gauze pack with a 
finger into the nasopharynx and posterior cho 
an taking care not to roll the utmla upwoird 
beneath the pack (5) Anchor the 2 strings 
over a gauze bolster at the anterior nares 
(6) Allow the third string to remain In the 
mouth and tap# it to the face or cut It about 
4 Inches long and allow it to dan,ale In the 
pharynx it is used later to remove the pack 

The pack should no be left in place more 
than 4 days The patient s ears should be 
examined dally for evidence of scute otitis 
jnetLa Bleeding may recur when the pack is 
removed or maj even com nue with the pack 
Lng In place If thU occurs the pack must 
usually be changed or reinserted under general 
anesthesia 

V the bleeding persists benea h or behind 
an inaccessible nasal septal spur submucous 
resection o' 0 e septum may be necessary to 
reltev e traction on the mucosal v easels and to 
perm! more effeethe packing 

If bleeding persists from a site low in the 
nasal cat ity external carotid artery ligation 
in the neck must be considered Uncontrolled 
bleeding from high in the vault of the nose may 
necessitate ligation of the anteidor or posterior 
et*'mo dal artery (or both) as it passes from 
the orbit Into the ethmoidal labyrinth 

Prognosis 

Most anterior nosebleeds are easily 
treated as sn office procedure complicated 
nosebleed or posterior nosebleed may require 
tosp’talt ation for 2 3 weeks 

^rvere nosebleed In elrrhoJcs or patients 
w rh borderline co*x)rjry arterial insufficiency 
rray produce severe complications 


Bclr ield H H General principles in treat 
frenl of nasal hemorrhage Arch Colaryne 
57 51 9 1953 

Quin P B Surgical treatment of nasal 
hemorrhage Arch Oolaryng 54 734 4* 
t9C0 


DISEASES OF THE PHARYNX 


SIMPLE PHARYNGITIS 


Acute simple (catarrhal] pharyngitis Is an 
acute Inflammation of the mucosa of the phar 
ynx which to some extent Involves the lymphat 
ic structures also It usually occurs as part 
of sn upper respiratory tract disorder which 
may also affect the nose sinuses larynx and 
trachea The most common causes are bac 
terlal or viral infection rarely it is due to 
inhalation of irritant gases or Ingestion of Irri 
tant liquids Pharyngitis may occur as part o' 
the syndrome of an acute specific infection 
(eg measles scarlet fever whooping cough) 
The inflammation may be diffuse or local 
izcd (lateral pharyngitis) Drying of the mu 
cosa occurs in pharyngitis sicca 

In acute pharyngitis the throat is dry and 
sore Systemic symptoms arc fever and nil 
aise The pharyngeal mucosa is red and 
slightly swollen with thick sticky mucus 
The disease lasts only a few days 

Chronic pharyngitis may produce few 
symptoms e g throat dryness with thick 
mucus and cough or recurrent acute ep'iedes 
of more severe throat pain dull hyperemia 
and mild swelling of the mucosa (especially 
the tonsil pillars) and thick tenacious mucus 
often In the hypopharynx 

The treatment of acute pharyngitis Is 
symptomatic rest light diet analgesics and 
warm nonirritating gargles or throat Irriga 
tlons An Ibiotics may be used for Initial or 
complicating bacterial infection 

Chronic pharyngitis is treated by remov 
ing underlying causes such as infections of the 
nose sinuses w tonsils Aod ijy restricting 
Irritants aueh as alcohol spicy foods and 
tobacco Local removal of the tenacious se 
cretlon with suction or saline Irrigation and 
application of silver nitrate are helpful 


ACUTE TONSILLITIS 


Acute tonsillitis is nearly always a bac 
terlal infection often due to 8trep*ococcl U 
Is a contagious airborne or food bom# infee 
tiofs which can occur In any age group but I* 
more common In children Associated tdf 
notdal Infection in children Is usual 

The onset Is sudden with sore throat 
fever chills headache anorexia and nal 
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alse. The tonsils are swollen and red; the 
tonsillar pillars and pharynx are red. and pus 
or exudate is present on the tonsils or In the 
crypts The cervical lymph nodes frequently 
are tender and enlarged The WBC may be 
elevated, and throat cultures will show the 
Infecting organism 

Other causes of sore throat and fever 
which must be distinguished from acute tonsil- 
litis include simple pharyngitis, infectious 
mononucleosis, Vincent’s angina, diphtheria, 
agranulocytosis, and mycotic infections 
Smear and culture from the throat identify 
the bacterial and mycotic infections The 
WBC helps distinguish viral infections and 
blood dyscrasias The WBC and heterophil 
antibody titer will make the diagnosis of in- 
fectious mononucleosis 

The complications of local extension are 
chronic tonsillitis, acute otitis media, acute 
rhinitis and sinusitis, peritonsillar abscess 
or other deep neck abscess, and cervical 
lymph node abscess Nephritis, osteomye- 
litis, rheumatic fever, or pneumonia may 
follow streptococcic tonsillitis 

Treatment consists of bed rest, fluids a 
light diet, analgesics, and antibiotics as re- 
quired Local relief of pain may be obtained 
with frequent gargles or throat Irrigations 
using hot, Ronirrltatlng solutions (e g , sa- 
line, 30% glucose, aspirin) 

Spontaneous resolution usually occurs af- 
ter 5-7 days Vigorous treatment may shorten 
the course, prevents many complications, and 
makes the patient more comfortable 


CHRONIC TONSILUTIS 


Chronic tonsillitis usually results from 
repeated or unresolved acute Infection It Is 
manifested by persistent dull hyperemia 
Mild edema and scarring of the tonsils and 
tonsillar pillars may occur, and the crypts 
may contain abnormal secretions Other symp- 
toms and signs may range from a mild scratch- 
ing sensation in the throat to cough fetid 
breath, and a pharyngeal exudate An enlarged 
cervical lymph node la common The size of 
the tonsils is of little significance in determin- 
ing the presence of chronic infection Chronic 
infection may predispose to recurrent acute 
Infections 

The treatment of significant chronic ton- 
sillar infection is surgical excision (see below) 
Intercurrent acute infections and chronic in- 
fections in people who are poor operative risks 
(because of advanced age or severe systemic 


or hemorrhagic diseases) are treated medical- 
ly as outlined above for acute infections Chron- 
ic Infection can rarely be eradicated by con- 
servative treatment 

AdenotonsUlectomy (T & A). 

The value of adenotonsillectomy, the in^ 
dtcatlons for and the contraindications to the 
operation, and the optimal time for the opera- 
tion when it 18 indicated have been the subject 
of much controversy Most surgeons agree 
that there are occasions when the operation is 
of definite benefit to the patient and that there 
are circumstances in which It Is definitely 
contraindicated Even when a strong indication 
for surgery is present, however, the decision 
to operate must not be made imtil all pertinent 
restralmng factors (e g , medical, psycho- 
logical social) have been evaluated 

Surgery is contraindicated during epi- 
sodes of acute tonsillar infection Many sur- 
geons prefer to withhold the operation during 
the peak months of the poliomyelitis "season ' 

A Strong Indications Whenever the in- 
fected or hypertrophied tonsils and adenoid are 
almost certainly the underlying or only cause 
of the disease 

1 Recurrent acute infection or chronic 
infection of tonsils and adenoid 

2 Recurrent acute ear infections 

3 Persistent or recurrent serous otitis 
media 

4 Peritonsillar abscess 

B Equivocal Indications When the infec- 
ted or hypertrophied tonsils are likelj to be 
the cause of the disease or are contributing to 
or aggravating the disease (Other possible 
contributing factors must first be investigated 
and ruled out or treated ) 

1 Snoring and mouth breathing 

2 Large tonsils 

3 Poor eating habits in a frail, often 
anemic child 

4 Allergic rhinitis and asthma 

5 Systemic disease, e g . nephritis, 
rheumatic or congenital heart disease rheu- 
matic fever (considered a strong indication by 
some, even in the absence of local disease) 

6 Frequent upper respiratory tract in- 
fections 

C. Relative Contraindications When the 
operation may do more harm than good unless 
special precautions are taken 

1 Cleft palate - Further speech Impair- 
ment can occur following adenotonsillectomy 
The lateral adenoidal masses only should be 
removed 
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2 The mere preaenee of tonsils and ade- 
noid 

3 Sye'emlc disease, e.g , uncontrolled 
d'ab^tcs, tuberculosis, heart disease 

4 Intercurrent Infection 

D. Absolute Cc"tralndieatlona When the 
operation will certainly do more harm than 
good 

I Hemorrhagic disease, e g . hemo- 
philia 

2. Far-advanced, severe systemic disease. 


Tlmnona, I.M,* Tonsillectomy and adcnoid- 
cctomy. Their relation to asthma in the 
allergic child, Arch.Otolaryng. 73 698-704, 
1961, 


PERITONSILLAR ABSCESS 
(Quinsy) 


Peritonsillar abscess Is a complication of 
acute tonsillitis which occurs «hen the infec- 
tion spreads j the potential peritonsillar space 
deep to the • Jtstl between the tonsillar capsule 
in'* the constrictor pharyngls muscle Mixed 
pyoK >e organisms (streptococci, stsphyle- 
COCCI, pneur lococel) arc usually obtained upon 
culture The sore throat of tonstlllhs sudden- 
ly becomes more severe on one side when the 
infection breaks through the tonsillar capsule, 
dysphagia increases, trismus may be present, 
and one-sided swelling pushes the tonsil end 
tonsillar pillar toward or across the midllne 
The swelling extends to the soft palate, end the 
uvula Is displaced Fluctuation develops be- 
tween the third and fifth days 

Symptomatic care and antibiotic therapy 
are Indicated After the absceaa becoraea 
fluctuant. It must be ineieed and drained The 
walla of the absceaa should be spread dally to 
prevent rc-formatlon of the sbacesa After 
the Infection subsides. tonalUectomy should 
be done to prevent recurrences 


LUDWIG'S ANGINA 
(CellullUa of the Floor of the Mouth) 


Ludwig a angina is a severe pyogenic Infec- 
tion of the sublingual and aubmaxllUry spaces 
of the floor of the mouth and the anterior neck 
A rapidly spreading diffuse cellulitis or ab- 
scess formation pushes the tongue upward 
-_^agaln»t the roof of the mou*h, Umlllng Its mo- 
jiion and causing pain The airway may become 


obstructed, or the Infection may spread down- 
ward In the neck. 

Supportive treatment and large doses of 
antibiotics arc necessary. If abscess occurs, 
external incision and drainage should be per- 
formed Local anesthesia avoids the danger o' 
immediate obstruction of the airway, which miy 
occur If general anesthesia Is used Because 
of the diffuse nature of the Infection, large 
quantities of free pus are seldom obtained. In* 
ciaion must be adequate and the fascial spaces 
above and below the* hyoglossus muscle must 
be opened by blunt dissection. A tracheostomy 
may be necessary. 


RETROPHARYNGEAL ABSCESS 


Retropharyngeal abacesa is a pyogenic In- 
fection which occurs most often In infants and 
children Suppuration occurs In the fascial 
space between the posterior pharyngeal wall 
and the prevertebral fascia as a result of sup- 
purative lymph node Infection, usually follow* 
Ing tonsillar, nasal, or sinus Infection. The 
symptoms are difficulty In swallowing and 
breathing, and fever The posterior pharyn- 
geal wall is tender and swollen 

Early treatment (antibietles. hydration) 
may produce resolution If fluctuation oceare 
incision and drainage are required, with the 
patient in full Trendelenburg position, adequate 
lighting ond suction equipment at hand Cen* 
eral anesthesia Is avoided because of the dan- 
ger of laryngeal obstruction and aspiration 
Tracheostomy may be necessary 


PARAPHARYNGEAL ABSCESS 


Parapharyngeal abscess Is a pyogenic in- 
fection which occurs as & complication of seu*e 
tonalUitia, peritonsillar abscess, dcntsl Infec- 
tion. or acute pharyngitis It la loeallted in 
the fascial space outside the constrictor ?*■•*>■* 
yngls muscle and deep to the investing 
cal fascia, In close relationship to the 
sheath and the stylopharyngeus and stylohyoid ^ 
muscles Infection can spread along the carot- 
id aheath Into the mediastinum. There are 
signs and symptoms of sepsis, bulging of the 
lateral pharyngeal wall, and trismus. The 
veins of the neck and scalp may be distended 
as a consequence of pressure upon the Jugula*" 
vein Brawny swelling and redness may de- 
velop later in the neck below the angle of the 
mandible. 
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Early treatment consists of hydratton and 
antibiotics in large doses Intraoral incision 
and drainage should be done only by a surgeon 
familiar with this area because of the danger o^ 
hemorrhage from large blood vessels Ex- 
ternal incision and drainage at the angle of the 
jaw and upper neck can be done If pus is soughf 
deep in the neck by blunt dissection 

Caution is required in giving general anes- 
thesia because of the hazard of airway obstruc- 
tion Local anesthesia or a tracheostomy for 
general anesthesia should be considered 


Harpman, J.A.: Parapharyngeal abscess of 
dental origin. Eye Ear Nose & Throat 
Month. 40:545-6, 1961. 


DISEASES OF THE LARYNX 


ACUTE LARYNGITIS 


Acute Inflasunation of the laryngeal muco^^ 
due to bacterial or viral infection may occur 
singly or in association with acute rhinitis, 
pharyngitis, or tracheitis It may also occur 
with influenza, measles, or diphtheria, or as 
a result of inhalation of irritants Hoarseness 
Is the chief symptom Pain and cough are often 
present. Stridor and dyspnea may occur If 
edema is marked Examination of the larynx 
shows redness of the mucosa and edema with 
without exudate. The acute inflammation may 
extend Into the bronchi and lungs, and slight 
hemoptysis may occur If coughing ruptures 
small blood vessels 

Treatment consists of voice rest, decreae«<i 
smoking, control of underlying nasal, sinus, o*" 
throat infections, and control of cough Steam 
Inhalations and local cold or heat to the neck 
may provide relief. Systemic antibiotics are 
helpful in bacterial Infections If marked ede- 
ma produces dyspnea and stridor, parenteral 
steroids may decrease the edema sufficiently 
so that tracheostomy can be withheld. 


CHRONIC LARYNGITIS 


Chronic Inflammation of the laryngeal mu^ 
cosa may be due to many causes. Including re" 
pcated acute laryngitis, chronic vocal abuse, 
chronic inhalation of irritants (including smek-' 


Ing). chrome sinus and throat infection, syph- 
ilis and tuberculosis (rare today), allergy, and 
hyporaetabolic states Chronic hoarseness is 
the chief symptom Cough, expectoration of 
tenacious secretions, and a feeling of dryness 
in the throat are often present Examination 
shows signs of chronic inflammation, a thick- 
ened, dull, edematous mucosa of the vocal 
cords, and polypoid changes, whitish plaques, 
and thickened secretions. Ulceration is oc- 
casionally seen 

Chest x-ray and other tests for signs of 
tuberculosis, serologic tests for syphilis, and 
biopsy to rule out carcinoma may be required 

Treatment consists of correcting the under- 
lying cause, if any, antibiotics for sinus and 
throat infections, antiallergenlc measures when 
mdicated,. decreased smoking.^ and voice rest. 


Gabriel. C.E., &D.G. Jones' The importance 
of chronic laryngitis. J.Laryng.A Otol.74. 
349-57, I960. 

Myerson, M.C. Vocal rest in laryngeal dis- 
ease. Tr.Am.Laryng.A, 79*31-7, 1958, 


TUMORS OP THE LARYNX 


Essentials of Diagnosis 

• Hoarseness is the principal symptom 

• Respiratory obstruction 

•Sore throat, "sticking ’ sensation in 
throat, pain referred to the ear 

•Cough or hemoptysis 

• Dysphagia 

Hoarseness and throat pain are fre- 
quent symptoms of acute laryngitis, 
upper respiratory infection, and Influ- 
enza Every patient with hoarseness 
need not be studied for laryngeal tu- 
mor, but hoarseness persisting longer 
than 2-3 weeks should be investigated 
at least b> Indirect laryngoscopy 
Syphilis, laryngeal tuberculosis, gran- 
uloma. contact ulcers, asthenia, and 
laryngeal paralyses also cause hoarse- 
ness 

General Considerations. 

Tumors of the larynx may be benign or 
malignant Both produce similar symptoms 
and may be considered together. The symp- 
toms depend upon the size and location of the 
tumor 

Benign laryngeal tumors may be neoplas- 
tic (e g. , papilloma, fibroma), may be due to 
allergy or metabolic disturbance (polyps), or 
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risj be dje to extrinsic or intrinsic trauma • • • 

(ssnjjer's noddies, Intubation granuloma) 

Mne‘y-fl\c fvr cent of mallgnanl laoneea* 

t-mors are squamous cell carcinomas, but TRACHEOSTOMY 

sarcoma, adenotarclno~'a, and others occur 


Clinical Findings. 

Hoarseness Is the earliest and principal 
rranifes'atlon of vocal cord tumor As the 
tumor enlarges stridor and djaprea may 
occur, usuallj late Vilth tumors clseahere 
In the larynx (false cord, eplglottie aryleno* 
eplglotttc fold, pyriform sinus) \oice change 
tray be a late symptom and minor throat dis- 
comfort (sometimes referred to the car), dys- 
ph-igla, or mild cough may be the only early 
symp*oms Laryngeal examination usually 
• hows a mass or ulceration at the tumor site 
Submucosal tumors may be manifested only as 
a fulln<‘Ba or swelling of the affected area 
lllopsy examination establishes the diagnosis 

Differential Diagnosis 

Tumors of the larynx must be distinguished 
from chronic laryngitis, tuberculosis, syphilis 
eontaet ulcer, granulomas, and laryngeal paral- 
ysis Laryngeal symptoms lasting longer than 
2-3 weeks must be Investigated Direct or In- 
direct laryngoscopy is often diagnostic Chest 
x-ray and other tests for tuberculoita, sero- 
logic tests for syphilis, laryngeal biopsy, and 
bacterlologle cultures usually establish a firm 
diagnosis 

Treatment & Prognosis 

Almost all of the technics Involved In (ntra- 
laryngeal manipulation and surgery require the 
skills of an otolaryngologist 

Small, asymptomatic benign tumors may 
require no treatment other than diagnosis to 
rule OJt malignancy Vocal cord polypa or 
uleera du* to metabolic disturbances (allergy 
or hypothyroidism) or to vocal misuse or other 
trauma may Improve when the underlying prob- 
lem Is treated Small benign tumors of the 
\ocal cord producing hoarseness may be local- 
ly excised under direct or indirect laiyngos- 
copy Larger benign tumors - especially 
poplUomas, which have a great tendency to 
recur - may require laryngotomy for adequate 
exclBlon 

Mallgnart tumors arc treated by external 
Irradiation or surgical excision Irrsdlatlon 
la sul’able for aoperflctal mollgnsncles con- 
fired to the vocal cord which show no evidence 
of irv aslon of truacle or csrtllafe More ex- 
tcnalve tumors require surgical excision ami 
often en bloc neck node dissection. 


^Viork. W.l*., J,W,F, Doyle* Cancer o* the 
/ larynx. Laryngoscope ll-830--t€, I9St. 


There are 4 Indications for tracheostomy 
(1) respiratory obstruction at the level of the 
larynx or above, (2) Inability to clear tracheo- 
bronchial secretions, (3) lor admlnlslrallen cl 
anesthesia, and (4) to place the larynx at rest 

The causes of airway obstruction at or 
above the larynx Include Infections (laryngo- 
tracheobronchltla, epiglottitis, and diphtheria) 
tumors, edema (allergic, infectious, post- 
Irradlatlon), trauma, and foreign bodies. Up- 
per airway obstruction produces suprasternal, 
intercostal, and epigastric retraction and Gtgnr 
of hypoxia. Including restlessness, increaeing 
pulse, and. as a late finding, cyanosis. Dis- 
orders which Interfere with normal sphincter 
action of the larynx permit asplmtlon of 
pharyngeal secretions, and prevent effective 
cough include loss of eonselousness and or- 
gaivic muscular paresis due to poisoning, 
cerebrovascular Occidents, postoperative 
state, poliomyelitis, and organic CKS disease 
There are some surgical situations, especially 
in surgery of the head or neck, where an endo* 
tracheal tube cannot be introduced through the 
nose or mouth but can be introduced through a 
tracheostomy Intralaryngeal disease rarely 
may require tracheostomy to place the larynx 
at rest 

Two kinds of tracheostomies are per- 
formed emergency and elective. Emergency 
tracheostomy must be done immediately even 
If proper equipment and assistance Is not avail- 
able In these circiunstances. cricothyrotooy 
is a safe procedure which can be performed 
rapidly as follows With a sclsBOrs or knife 
the skin is cut vertically over the cricothyroid 
membrane (the part of the airway nearest the 
skin), a transverse incision is made in thif 
membrane, and the wound Is spread with the 
knife handle or other dilator. It is essential 
to stay In the midltne and to promptly replace 
this emergency airway with a proper trache- 
ostomy If a laryngoscope and endotracheal 
tube or a bronchoscope are available, the air- 
way may be established wdth one of these de- 
vices tnd a deliberate tracheostomy then per- 
formed 

Elective tracheostomy Is done under gm* 
eral or local anesthesia while the patient's 
airway Is stlU adequate or has been reestsb- 
liahed with an endotracheal tube or broncho- 
scope The precise surgical technic may vary- 
c.g., with midline or horizontal Incision. 



Foreign Bodies In Air & Food Passages 127 


blunt or sharp dissection, retraction or di- 
vision of the;thyroid isthmus, but the principles 
are the same in all (1) avoid trauma to the 
cncold cartilage, (2) stay in the midline to 
avoid trauma to lateral neck structures, and 
(3) do not close the incision tightly, thus min- 
imizing subcutaneous emphysema. 

Post-tracheostomy care must Include 
humidtjying the inspired air to keep secretions 
loose and prevent the formation of mucus plugs 
and crusts, frequent cleaning (every 2-4 hours) 
of the inner tube, avoidance of heavy sedation, 
and constant attention during the first 24-48 
hours Uninterrupted observation may not be 
necessary with some adults, but with small 
children it is absolutely necessary that a nurse, 
hospital attendant, or member of the family be 
in constant attendance as long as the tracheos- 
tomy is maintained. 


Atkms, J, P. : Current utilization of tracheos- 
tomy as a therapeutic measure. Laryngo- 
scope 70' 1672-90, 1960, 


FOREIGN BODIES IN 
THE AIR & FOOD PASSAGES 


Foreign bodies may lodge in the larynx, 
bronchi, or esophagus, usually while eating, 
following Sudden inspiration caused by sur- 
prise, as a result of simple carelessness while 
holding something in the mouth, or while un- 
conscious, Eighty per cent of cases of inhaled 
or swallowed foreign bodies occur In children 
under 15 years of age. In adults most foreign 
bodies are large boluses of food or bonea 
lodged in the esophagus as a result of hasty 
eating or full dentures which Impair normal 
sensation In the mouth. 

Esophageal foreign bodies are usually 
found at the thoracic inlet, less commonly at 
the cardia or mldesophagus. If laryngeal for- 
eign bodies completely block the airway, as- 
phyxia is Imminent. A foreign body small 
enough to pass the glottis will seldom lodge in 
the trachea but will be found in the bronchi. 

ITie relatively sharp angle of the left bronchus 
and the straight right bronchus cause most 
bronchial foreign bodies to be found In the 
right side. Nearly all foreign bodies that en- 
ter food or air passages through the mouth and 
do not enter the stomach can be removed by the 
same route. 


Laryngeal Foreign Bodies. 

Laryngeal foreign bodies may produce 
hoarseness, stridor, cough, and gagging; may 
obstruct the airway partially or completely 
and cause dyspnea, stridor, or asphyxia; and 
may produce inflammatory symptoms of fever, 
pain, tenderness, and swelling. They can be 
removed with a grasping forceps through a 
direct laryngoscope under topical or general 
anesthesia. The patient should be In the Tren- 
delenburg position to prevent the foreign body 
from entering the trachea or esophagus, and 
a bronchoscope and esophagoscope of proper 
size should be available m case this happens. 

A small laryngeal foreign body may be- 
come lodged in the bronchi (see below). 

Bronchial Foreign Bodies. 

Bronchial foreign bodies usually produce 
an Initial episode of coughing followed by an 
asymptomatic (‘'silent'*) period varying from 
a few hours (some vegetable foreign bodies) to 
months or years (less Irritating nonvegetable 
foreign bodies) before obstructive and inflam- 
matory symptoms occur (cougb, wheezing, 
atelectasis, and pulmonary infection). If the 
foreign body lodges in such a way as to create 
a valve effect, obstructive emphysema of a 
pulmonary segment or lobe may be present. 
Recurrent episodes of cough and pulmonary in- 
fection, especially If unilateral, are suggestive 
of foreign body. X-rays will show a foreign 
body if it IS radiopaque, Nonradiopaque for- 
eign bodies will be revealed on x-ray only by 
the signs of bronchial obstruction and infec- 
tion. Vegetable foreign bodies produce earlier 
and more severe inflammatory symptoms than 
nonvegetable objects. 

In the differential diagnosis it is neces- 
sary to consider pneumonia, bronchiectasis, 
lung abscess, and tuberculosis. 

Bronchial foreign bodies are removed 
through a bronchoscope with suitable forceps 
by a skilled endoscopist. General anesthesia 
Is usually employed. In the case of very 
small radiopaque foreign bodies (e.g. , straight 
pins) In the periphery of the lung which cannot 
be located with the bronchoscope alone, a bi- 
plane fluoroscope can sometimes be used. 
Thoracotomy is occasionally necessary to re- 
move foreign bodies in the periphery of the 
lung. 

Unrecognized bronchial foreign bodies 
may produce severe and progressive pulmo- 
nary infection, with pneumonia, abscess, and 
empyema. In children, bronchoscoptc manip- 
ulation may produce laryngeal edema severe 
enough to require tracheostomy. 
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Esophageal Foreign Bodies 

Esophageal lorclgn bodies usaally pro 
d-jce irr'oedlatc symptoms coughing and 
gag^i-ng pain In the peck at the level o^ the 
t*'yrold cartilage ullh a sensation of some 
thing 8 uc* In th» throat and dlfflcul‘y In 
swallowing or Inabilitv to swallow food or 
tail's Occasionally howexcr espcetally 
In children vrceVs or months may pass before 
8vmp*oms of infection o- obstruction occur 
Pooling o* sail a In the pyriform sinuses is 
suggestive of esophagcnl obstruction X rays 
will show opaque objects but often will not 
show a bolus of meat or a bone Fluoroscopic 
observatio't as the patient swallows a capsule 
filled with barium sulfate or a wisp of cotton 
irnpregoaled with barium sulfate is a useful 
means of locating suspected foreign bodies 
since the radiopaque test object will be delayed 
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NONSPECIFIC MANIFESTATIONS 


Cough. 

Cough Is probably the moat coinmon symp- 
tom of respiratory disease. It may be pro- 
duced by disturbances anywhere from the oro- 
pharynx to the terminal bronchioles. Cough 
may also occur In diseases not primarily re- 
spiratory In nature, e.g. , congestive heart 
failure, mitral valve disease, otitis media, or 
subdlaphragmatic Irritation. Patients often 
overlook or minimize a chronic cough, and de- 
tailed interrogation is sometimes necessary. 

Paroxysmal cough suggests bronchial ob- 
struction. 

Treatment of cough: The best treatment 
for cough is to treat the underlying disease 
The patient should avoid Irritations such as 
Smoking, allergens, dusts, fumes, and air 
pollutants. Bronchial spasm maybe relieved 
with bronehodllatlng drugs given orally or by 
nebullzatlon (or both). Antihistamines and, in 
Severe cases, corticosteroids may be used to 
reduce Inflammation of mucous membranes. 
(Newer corticosteroids suitable for topical use 
by nebullzatlon are available, but experience 
with them Is limited at present.) To liquefy 
tenacious sputum, give potassium iodide, sat- 
urated solution, 10-15 drops in water q. 1. d 
Antltussive drugs, e.g , codeine phosphate, 
15-30 mg. (1/4-1/2 gr.) every 3-4 hours, or 
benzonatate (Tessalon^, 100 mg. every 3-4 
hours, may be given as needed. 

Dyspnea. 

Exertional dyspnea may appear with im- 
paired ventilation (e. g. , restrictive or obstruc- 
tive defects), inefficient mechanics of brcath- 
high oxygen cost of breathing, or 
with diffusion defects. Early pulmonary dis- 
ease seldom produces dyspnea. 

Dyspnea at rest is more characteristic of 
congestive heart failure than of chronic pul- 
monary disease, but It does appear when sec- 
ondary factors are superimposed oh a low 
pulmonary reserve (e. g. , bronchitis in an 


emphysematous patient) . Acute illnesses 
(pneumonia, spontaneous pneumothorax, bron- 
chial asthma, massive atelectasis) can pro- 
duce marked dyspnea at rest. 

Orinopnea is usually considered to be pre- 
sumptive evidence of congestive heart failure, 
but some pulmonary patients breathe easier in 
a sitting position (bronchial asthma). 

Expectoration. 

The characteristics of the sputum must not 
be neglected Mucoid sputum is seen in trache- 
obronchitis and asthma A yellow or greenish 
sputum suggests bacterial infection Foul- 
smelling sputum suggests anaerobic infection 
(e.g., putrid lung abscess) Pink, frothy spu- 
tum IS seen in pulmonary edema "Rusty” 
sputum is ^Ical of pneumoeoccic pneumonia. 
Copious sputum separating into layers is char- 
acteristic of bronchiectasis 

The production of large amounts of spu- 
tum with a change of posture (e.g,, upon arls- 
mg in the morning) occurs when dependent 
cavities orbronchiectatic spaces suddenly 
empty into the bronchial tree. 

Wheezing. 

Wheezing is the characteristic sign of 
bronchial narrowing. In bronchial asthma, It 
is paroxysmal and diffuse. Acute left ventric- 
ular failure may produce diffuse wheezing 
which IS differentiated from asthma and bron- 
chitis by associated signs of congestive failure 
and prolonged arm-to-tongue circulation time. 

A persistent localized wheeze is evidence of 
local bronchial obstruction (e. g. , carcinoma, 
inflammatory stenosis, foreign body). 

Chest Pain. 

Pain in the chest due to lesions of the re- 
spiratory tract occurs usually when lesions in- 
volve the parietal pleura. The central dia- 
phragm refers pain to the neck, the peripheral 
diaphragm, to the upper abdomen, A “pleur- 
itic” type of pain Is frequently caused by dis- 
eases of chest wall structures (herpes zoster, 
intercostal nerVe-root irritation, destructive 
neoplasms involving ribs). A localized bron- 
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choccnlc carcinoma may produce a vague deep 
cheat pain Patn In the precordium usually In- 
<I‘cates Involvement of the myocardium or peri- 
cardium. 

Hemoptysis. 

Hleedlng from the lungs may occur tn tu- 
berculosis bronchial carcinoma adenoma 
bronchiectasis and chronic lung abscess 
ratal pulmonary hemorrhage Is rare Bleed- 
ing from the nose or pharynx may lead to a 
history of blood-splltlng Collateral circula- 
tion between the bronchial and pulmonary veins 
may cause hemoptysis In mitral fitenosls 
When associated with chest patn and shock 
hemoptysis suggests pulmonary Infarction 

Cyanosis 

Cyanosis represents Increased concentra- 
tion of reduced hemoglobin In the blood which 
can result from a number of dcfoc's of function 
in pulmonary disease (1) Impaired diffusion 
fro n alsroll to capillaries (2) Inadequate gross 
ventilation of alveoli and (3) disturbed per- 
fuslon-venlUnllon relationships (Increased In- 
Irapultnonary ‘shunts") 

Reduced hemoglobin in the blood rta> not 
be manifested as frank cyanosis even when 
present to a significant degree 

Polycythemia. 

tflcreaso in the total erythrocyte mass 
may be very striking as a compensatory re 
sponee to the chronic anoxemia of pulmonary 
Irsufflclency Primary polycythemia (ery- 
thremia) Is usually associated with a normal 
arterial oxygen saturation but differentiation 
from the symp’omatle variety is not always 
easy on this or any other basis 

Polvcythcmla is discussed on p 293 

Pulmonary Osteoarthropathy 

Pulmonary osteoarthropathy refers to 
those changes In the bones and soft tissues of 
the extremities seen In some patients with 
chronic pulmonary disease These include 
clubbing of the fingers and toes subperiosteal 
preltfcratlon In (he long bones arthralgia and 
nonplttirtg edema of the skin Such manlfesta 
tlons hav e been known to disappear with cor 
rcctlon of the pulmonary patholofy (c g re- 
section of a localized branchial carcinoma) 

The pnthagenetls o» pulmonary osteoarthrop- 
athy (s not urvderstood 

Clubbing is frequently seen In bronchlecU- 
ala b-onchial tarcHofra ar^l lung abscess It 
is unusual in tube-culosla It may alao be 
caused by s-ch diverse ncmpulmonary disorders 
as eonger'ul heart disease and hepatle clr- 
5»ls en*l l* may occur as a congenital trait 


DISORDERS OF THE 
BRONCHI 


BHONCmTIS 


Bronchial Infection or inflammation Isa 
prominent symptom of many pulmonary dis- 
eases (e g . tuberculosis, bronchiectasis, 
emphysema), but Its clinical importance In 
certain situations Is often underemphasized 

Acute bronchitis Is characterized by 
wheezing and associated musical rhonchl (or. 
less commonly moist rales), productive 
(mucopurulent to purulent) cough, and absence 
of x-ray densities (apart from those due to 
underlying lung disease) It Is common in 
viral Inlecltons {e g , upper respiratory In- 
fection, measles), and In the healthy adult is 
rarely serious, but in Infants and small chil- 
dren respiratory obstruction may be severe 
and life threatening In the adult with chronic 
pulmonary Insufficiency (especially emphysema) 
superimposed acute bronchitis may lead to 
critical impairment of ventilation and death 
Sputum cultures moy reveal a variety of bac- 
teria (e g alpha- and beta-hcmolytlc strep 
tococcl. pneumococci Hemophilus influenzae) 

Chronic bronchitis is characterized by 
similar features of long duration without a 
clear prodrome of acute upper respiratory In- 
fection Sputum cultures often fall to yield a 
definite bacterial pathogen There is increas- 
ing evidence that cigarette smoking plays en 
important role The obstruction caused by 
chronic bronchitis la generally thought to be a 
algniricant contributing factor In the palhogen- 
eala of emphysema with which chronic bron 
cMtis is frequently associated 

Treatment 

A Acute Bronthllls Bed rest Is advis- 
able and smoking should be prohibited Suf- 
ficient fluids should be provided to prevent 
dehydration Steam inhalation is usually help 
ful Ephedrlne, 25 mg (3/3 gr ) orally, or 
Isoproterenol hydrochloride (Isuprel*. Alu- 
drine*). 1 200 by nebullzation is helpful If 
bronchial spasm Is present An antihistamine 
may help rallcve bronchial inflammation Se- 
vere cough should be controlled with codeine 
phosphate, 15-30 mg (V4-V2 gr ) every 3-4 
hours, or » comparable antltusslvc agent 
Aspirin will help reduce fever and make the 
patient more comfortable Antibiotics should 
be used In an attempt to prevent secondary in- 
fection In patients with impaired respiratory 
or cardiac function or debility from o*her HI' 
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ness, and in infants and children with severe 
symptoms. Sputum cultures are not usually 
helpful. Use penicillin procaine, 600,000 units 
I.M. b.i.d ; penicillin tablets, 400.000 units 
q. 1. d ; penicillin V tablets, 250 mg q.i d , 
or one of the tetracycline drugs, 250 zng. 
q.l.d. 

B. Chronic Bronchitis: The possibility 
that the "bronchitis” is secondary to some 
Serious underlying disease must always be 
kept in mind Sources of possible chronic ir- 
ritation should be avoided {e g . smoking, 
allergenic agents, fumes or other occupational 
hazards). A change of climate may sometimes 
be warranted. Nonproductive cough should be 
suppressed with codeme phosphate, 15-30 mg 
(V4-V2 gr.) every 3-4 hours, or a comparable 
antitussive agent. Bronchial spasm (frequent- 
ly present with paroxysmal coughing) should 
be relieved with ephedrine sulfate, 8-25 mg 
(V8-3/3 gr.), or related drugs, orally every 
4 hours, or isoproterenol hydrochloride (Isu- 
pret®, Aludrine®), 1:200 solution by nebultza- 
tton every 2-4 hours Both ephedrine and iso- 
proterenol may he used. Bronchial inflamma- 
tion may be reduced by the use of antihistamine 
drugs, in severe, intractable cases, the use of 
corticosteroid drugs such as prednisone is jus- 
tified Prednisone Is given orally in an initial 
dosage of S-10 mg q.l.d for 3-4 days, and 
then gradually reduced to a small mamtenance 
dose or, preferably, eliminated over the next 
7 days. 

Antibiotics are indicated 11 the sputum is 
purulent. Penicillin or one of the tetracyclUtee 
given orally are the drugs of choice. (See 
treatment of acute bronchitis for dosage.) If 
Improvement does not occur in several days, 
sputum culture to determine the predominating 
organisms and antibiotic sensitivities may be 
helpful. After initial control is achieved, pro- 
longed maintenance treatment with one-half 
the usual dosage may be necessary to prevent 
relapse 


Cardon, 1,., Lemberg, L ,&R.S Grecne- 
baum: Acute suppurative bronchitis and 
bronchiolitis in chronic pulmonary disease: 
diagnosis and management, Ann. Int. Med 
34:559. 1951, 

Fletcher, C.M. : Chronic bronchitis. Its 
prevalence, nature and pathogenesis. Am 
Rev. Resp.Dls, 80:483-94, 1959 
Francis. R.S. , & C C. Spicer: Chemotherapy 
In chronic bronchitis - influence of daily 
penicillin and tetracycline on exacerbations 
and their cost. Report to Research Com- 
mittee of British T. B. Association by their 
Chronic Bronchitis Subcommittee. Brit. 
M.J. 1:297-303, 1960. 


BRONCHIAL ASTHMA 


Essentials of Diagnosis. 

• Recurrent acute attacks of wheezing, 
dyspnea, cough, and mucoid sputum. 

• Prolonged expiration with generalized 
wheezing and musical rales. 

• Eoslnophilia of sputum and blood. 

Distinguish wheezing from that due 
to bronchitis, obstructive emphysema, 
and congestive heart failure. 

General Considerations. 

Familial susceptibility, environmental ex- 
posure, and such modifying factors as psycho- 
genic stimuli must all be considered in the etl- 
ologlc evaluation of an allergic patient. Half 
of these patients give a definite history of fam- 
ily allergy (rhinitis, asthma, eczema, urti- 
caria) Seventy-live per cent of children with 
2 allergic parents will be allergic. A familial 
history gives no information however, about 
the specific clmical expression of the allergy. 

Most allergic disorders of the respiratory 
tract are caused by inhalant allergens, princi- 
pally pollens (especially the ragweed family), 
animal danders, and housedusts. 77ie evidence 
for bacterial etiology (’’intrinsic” asthma] Is 
not convincing 

Modifying factors (psychic stress, infec- 
tions, endocrine disturbances) may precipitate 
symptoms by upsetting the ’’halance" between 
the patient and his allergenic environment. *nie 
antigen-antibody reaction then results, and 
leads to the rapid appearance of reversible tis- 
sue changes: increased capillary permeabil- 
ity, Increased secretion of mucus, spasm of 
smooth muscle, and increased numbers of eo- 
sinophUs m the tissues, secretions, and periph- 
eral blood. 

The onset of bronchial asthma Is usually 
before 20 years of age. 

Clinical Findings. 

A. Symptoms and Signs Bronchial asthma 
IB characterized by recurrent acute attacks of 
wheezing, dyspnea, cough, and expectoration 
of mucoid sputum (especially at the end of an 
attack). Coughing at night, coughing and 
wheezing on exertion, and a history of frequent 
"colds” may be more prominent in children 
than clear-cut paroxysms of wheezing. Nasal 
symptoms (itching, congestion, and watery dis- 
charge) may precede attacks of wheezing. 

The acute attack presents a characteristic 
picture. ’The patient sits up. "fighting for air, ” 
with his chest fixed In the inspiratory position 
and using his accessory muscles of respiration. 
Great difficulty is evident with expiration. 
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V^Tipczing nay be audible across tl e room and 
usjally ovcrshadosB other pulmonary signs 
In the voung asthmatic *hee ing characterlstt 
rally disapTcare or diminishes markedly soon 
after the injection of epinephr ne 

VtTicn bronchial asthma becomes prolonged 
with acute severe intractable symptoms it Is 
known 88 status asthmaUcus 

n Laboratory Findings The sputum is 
characteristically tenacious and muco d con 
tatnlng plugs ard spirals Fostnophlls 
arc seen microscopically The differential 
coan may shOH eoslnophUla (Skin testing is 
discussed In Chapter 20 ) 

C X ray Findings Cheat films usually 
show no abrjDrfnalltlca Emphysema may be 
acu e (reversible) In severe paroxysms or 
chronic (Irreversible) In long standing cases 
Transient migratory pulmonary Infiltrations 
have been reported Pneumothorax may com 
plicate severe attacks 

Complications 

Chronic bronchial asthma may lead to such 
complications a^ chronic pulmonary emphysema 
and chronic cor pulmonale Other complications 
are atelectasis pulmonary infection and 
pneumothorax 

Treatment 

The treatment may be divided into 2 phases 

(1) Treatment of the acute attack and (2) inter 
im therapy which is aimed at preventing fur 
theratuicks Epinephrine and I V amlnophyl 
line are the drugs of choice for the emergency 
managemen of acute bronchial asthma How 
ever for status asthmaUcus or for acute at 
tacks in epinephrine resistant patients the 
adrenal cortlcoids and corticotropin are usual 
ly necessary Intravenous hydrocortisone 
(Solu Cortef^) is the preparation of choice 
Corticotropin is equally effects e but the re 
sponse is slower Note Fplnephrine must be 
used cau lously In patients with cardiac aslh 
ma hypertension or angina 

A Treatment o' the Acute Attack Ellcii 
natr known allergens from the patient s environ 
men Miln^ln adeqaatc rest ard relieve ap 
preherslan by reassurance and sedatives 
Treat respiratory infections vigorously with 
art b oil s Give fluids orally or parenterally 
aa necessary to prevent dehydration 

Of the exnectorarti aval^b e only the (o 
dldet have demonstrated capacity to liquefy or 
increase the secretions of the lower respiratory 
tract For this purpose potassium iodide aat 
j solution 10 15 drops in water q 1 d 

' en added to the treatment program 


1 Mild or moderate attacks - Eplnephrlre 
is the drug of choice 

( 1 ) I^tncphrine injection (1 1000} 0 2 0 S 
ml subcut For moderate attacks repeat 
every 1 2 hours 

(2) Epinephrine inhalation (I 100) or Iso 
proterenol hydrochloride (Isuprel*) Inhalstloa 
(1 200 in aqueous solution) by nebulizer every 
3 10 minutes p r n Isuprel® Is also ovalUble 
in tablets of 10 and 15 mg for sublingual ad 
ministration but most patients find inhalation 
therapy preferable because it Is associated wlh 
fewer cardiovascular side effects Isoprotere 
ol microcrystals for inhalation are useful but 
arc more expensive 

(3) Sterile epinephrine suspension (I 500 
In oil) 0 2 i ml I M may also be given at 
onset (and repeated in 10 14 hours p r n ) If a 
prolonged effect is desired 

(4) If the attack Is not controlled with epl 
nephrine or isoproterenol give amlnophylUne 
0 25 0 5 Gm (33/4 gr ) in 10 20 ml sa 
line slowly IV or 0 5 Gm gr ) added to 
500 1000 ml of saline and given by 1 V drip 
AmlnophylJlne may also be given in solution 
rectally or as rectal suppositories 

(5) Ephedrlne sulfate or hydrochloride 
25 50 mg (3/8 3/4 j with or without fl 
barbiturate may relieve mild attacks 

(6) Sedation Phenobarbltal 0 10m 
(l•^ gr ) stat may repeat 0 03 Cm 05 gr ) 
q 1 d 

2 Severe attack in epinephrine responsive 
patients (May also treat as for Status Asthma 
ticue below ) Use epinephrine amlnophylline 
and sedation as for a mild or moderate attack 
Inhalations of 100** oxygen (or 80^» oxygen wH-h 
20*^ helium) by mask at a rate of 6 12 L /min 
uie may give great relief from dyspnea ’Shea 
available oxygen by intermittent positive pres 
sure breathing (c g Bennett apparatus) and 
broochodllaling aerosols administered slmul 
taneously through the same apparatus often al 
ford relief As a bronchodllator isoproterenol 
(lauprel'*) 1 400 Is preferred because It pro 
duces fewer aystemic reactions than eplneph 
line IPPB may be used 15 20 minutes of 
every hour 

If the response to the above measures U 
not satisfactory use I V hydrocortisone or 
corticotropin as described below 

Adequate hydration with I V fluids is very 


important in the treatment of severe asthmS 
3 Status asthmatieus and severe attack 


in 


epinephrine resistant patients • Hospital tr**t 


men* is mandatory but relief of respiratory 


dtatresB Is the immediate objective of therapy 


before transportation Give h^rocortlsone 
sodium succinate (Solu-Cortef^) 100 mg I ^ 
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stat Add another 100 rag to 500 ml of 
dextrose in water and be^n a fairly rapid In 
fusion The rate of the infusion can be slowed 
when improvement is evident The next most 
effective drug is corticotropin injection by I V 
drip 20 40 mg over a period of 6 8 hours 
Simultaneously with the I V drugs give pred 
nisone 5 10 mg orally every 6 hours Relief 
should be evident in 6 12 hours and complete 
freedom from wheezing frequently occurs in 
24 43 hours The oral corticold should be grad 
ually eliminated over the following 7 10 days 

The patient should be hospitalized in an al 
lergen free room Inhalations of 100*o oxygen 
(or 80% oxygen with 20% helium) should be given 
by mask for relief of dyspnea Give ammo 
phylllne 0 25 0 5 Gm (3^/4 gr ) In 10 20 
ml saline slowly 1 v and by rectal suppoai 
tory for immediate relief of symptoms or 0 S 
Cm (7^2 gr ) may be added to 500 ml of nor 
mal saline and S% dextrose in water given by 
1 V drip 

Sedation must be adequate until relief Is 
tained Use one of the following Pentobarbital 
sodium 0 10 2 Gm 3 gr ) or paralde 

hyde a 15 ml (2 4 dr ) in 30 ml (I oz ) oU 
by rectum 

Adequate hydration is very Important using 
1 V fluids as necessary It is best to give 
hydrocortisone or corticotropin inihsions sepa 
rately 

If hydrocortisone or corticotropin (ACTH) 
is not available administer epinephrine 
cautiously 1 ml of 1 1000 solution In 1 L of 

dextrose by 1 V drip (60 80 drops/minute) 

If resistance continues a general anesthetic 
may be life saving Give ether 30 90 ml 
(1 3 oz ) In equal quantities of olive oil rectal 
ly and repeat In 12 24 hours if necessary The 
patient usually awakens free of symptoms If 
an anesthetist is available inhalation ether 
anesthesia may be employed 

Bronchoscopy under general anesthesia is 
sometimes indicated to remove tenacious secre 
tlons Tracheostomy may be necessary to 
maintain a clear airway 

B Interim Therapy Attempt to identify 
the offending allergens and treat accordingly 
Emotional disturbances should be eliminated if 
possible Good living hygiene should be pro 
moted Patients with intrins c asthma 
(usually due to Infections of bronchi) may be 
helped by antibiotic therapy 

Ephedrine hydrochloride or sulfate 25 50 
mg (3/8 3/4 gr ) with or without phenciiarbi 
tal 15-30 mg (1/4 gr ) every 3 6 hours 
may prevent or reduce recurrences The 
following is a useful prescription Incoiporatlng 
amlnophylllne 


Amlnophylllne ephedrine phenobarbital 
capsules 

5 Amlnophylline 0 2 (3 gr ) 

Ephedrine hydro 

chloride or sulfate 0 025 (3/3 gr ) 
Rienobarbital 0 015 (1/4 gr ) 

Sig One capsule every 4 hours 

Nebulized isoproterenol (Isuprel'') 1 200 
from a pocket nebulizer is useful In control 
ling mild symptoms and preventing more se 
vere episodes 

Antihistamines may give relief In some 
patients but their use in bronchial asthma has 
generally been disappointing 

Patients who are not helped by other meas 
ures may be treated on a long term basis with 
prednisone or a similar corticosteroid Tlie 
dosage employed should be just sufficient to 
keep the patient comfortable and relatively free 
of symptoms Begin with 5 mg 3 4 times 
dally 

Prognosis 

Most patients with bronchial asthma adjust 
well to the necessity for continued medical 
treatment throughout life Inadequate control 
or persistent aggravation by unmodlfiable en 
vironmental conditions favors the development 
of Incapacitating or even life threatening com 
pUcatlms 


Curry J J Pathogenesis of bronchial asth 
ma M Clin North America 34 1828 38 
1950 

Rackemann F M &> M C Edwards Asthma 
In children A follow up study of 688 pa 
tlents after an interval of twenty years 
New England J Med 246 815 23 and 858 63 
1952 


BRONCHIECTASIS 


Eesentlals of Diagnosis 

• Chronic cough with expectoration of 
large amounts of purulent sputum which 
separates Into layers hemoptysis 

• Rales and rhonchi over lower lobes 

• X ray of chest reveals little broncho 
grams show characteristic dilatations 

Differentiate from chronic tubercu 
losis which also may lead to bronchi 
ectaais other causes of hemoptysis 
such as carcinoma and adenoma and 
acute pulmonary Infections 
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General Conslderationt 

Bronchiectasis ie a dilatation of the medi 
u— size bronchi «l h destruction of bronchial 
elastic ard m scular clemerts It tnaj be 
cnused by palr'onary Infections (e f pneu 
fTonla pertussis or tubcrculosla) or by 
bronchial obs ruction (e g due to neoplaema 
fo elgn bodies or extrinsic pressure) Ate 
lectasls and corf'enltal defects In children 
(e g situs tn ersas pulmonary cysts ab 
sent frontal sinuses) arc commonly associated 
r-Utibroncl lectas 5 

Since Infection snd bronchial obstruct on 
do not regularly produce significant bronchi 
ectasia unknown Intrinsic factors are presumed 
to play a role In SO 60% of pntlents a his 
lory of orse tn ler* Ing a single pulmonary dls 
rase (usually in childhood) Is obtained Sinus 
Ills Is present in most patlerts but Its relation 
to the bron h xl disease Is not well understood 

Clinical Findings 

A Sjmpton s and Signs Symptoms arise 
as a result of impaired bronchial function (1 e 
loss of expansile and ciliary function) and stasis 
which permits secretions to accumulate In the 
dilated segments The pat «nt gives a history 
of a chronic productive cough and bronci Itis 
like symptoms associated with repeated bouts 
of pneumonia The usual etlolog^e agents of 
pneumon a are found {Delayed resolution of a 
preumen a should a]*<a>s suggest underlying 
bronchial disease ) Chronic cough and eepec 
(oration a'‘e characteristic Large amounts of 
purule sputum which often separates Into 3 
layers (seclment fluid foam) on stand ng are 
produced Expectoration is greatest with 
changes of posture (allowing sudden drainage 
ofbronchle tatle segments) such as arising 
from bed 

Ilemoptyals occurs in About S0% of cases 
It Is severe In 10 20% but is rarely fetal 
Even tn tuberculosis and bronchial neoplasm 
secondary broneJ lectasls may be the main 
source of bleeding 

Meghtloss sslhenia night sweats and 
fever are the resj t of chronic ard acutely es 
acerbating polnonary infection 

Pu rronarv Insufficiency may result from 
rreurrer de» ruction of pulmonary tissue with 
res ting f broi 3 and emphysema 

Rales ar^ rhonchi over the lower lobes are 
t e most prominent p vitcal findings and the 
d agr-o»ls of brorch ectasia la uncertain If they 
are persistently absent They are more fre 
ruent y elicited If the examination Is carried 
cut be'ore ard after j ostural drainage with 
cougv- rg (head down poal Imi) Retraction of 
the cHes wall diminished thoracic exruraton 

1 nrd astinal shi't toward the side of major 


Involvement will be noted in long standing di* 
ease wjth loss of lung tissue Varying signs of 
ptveumonla are present during acute ttvfecllcr 

Emaciation cyanosis and clubbing of ihe 
fingers are seen in advanced cases as with 
other chronic suppurative pulmonary d seises 

B Laboratory Findings Secondary poly 
cylhcmla will be present in advanced dl'case 
Sputum smears and cultures aid in the select 01 
of appropriate antibiotics and help to rule cput 
active tuberculosis (especially important in 
bronchiectasis of the upper lobe 

C X ray Findings Plain chest films are 
at times helpful Linear bands at times with 
club shaped endings may be seen radiating 
from the hilar areas to the bases Multiple an 
nular shadows may appear along the heart bor- 
ders A collapsed lower lobe visible as a trl 
angular density is sometimes noted 

Selective instillation of iodized dye Into (’*< 
bronchial tree (bronchograms) reveals saeculit 
cd eyllndric or fusiform dflatations with !o*i 
of the normal tree in full bloom pattern of 
the terminal bronchi 

O Instrumental Examination Although 
bronchoscopy does not allow visualization of the 
bronchiectatic areas It may reveal bronchial 
obstruction as the underlying pathology maj' 
identify pulmonary segments giving rise io spu 
turn and can be utilized for bronchography 
Caution Dronchographlc examination is con 
iralndlcated during acute Infections 

Complications 

Recurrent infection In poorly drained pul 
monary segments leads to chronic suppuration 
and pulmonary insufficiency Complications 
include severe or fatal hemoptysis brain ab 
acess chronic cor pulmonale and amyloldo* * 

Treatment 

A General Measures Postural drainage 
Is the most effective measure for the relief of 
bronchiectasis The patient should assume the 
position that gives maximum drainage (usually 
prone across the bed with folded arms 
on a pillow on the floor) maintaining this po 
sUlon for 10 15 minutes 2 4 tiroes a day The 
flrat drainage is upon awakening and the last s' 
bedtime 

Branchoscoplc drainage Is of value Initia ly 
to elimir^te bronchial stenosis or obstrucltcf* 
ft may be necessary to dilate the stenosed br<’® 
ehas bt I repeated bronci oscopy is rot a Ivised 

Prompt attention to upper respiratory In 
feettona is very Important in preventing bron 
chlal infection Manv patients wiJi bronchi 
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ectasls suffer from chronic upper respiratory 
tract infections with postnasal drip. This must 
be corrected whenever possible. 

Although climate does not cure, a warm, 
dry climate often Is of benefit, especially since 
it tends to reduce the incidence of upper re- 
spiratory infections. Avoid a dusty, smoke- 
filled atmosphere. 

Patients with severe disease should have 
adequate rest in bed. The foot of the bed should 
be raised 6-12 mches. Good nutrition and 
health are very important. Smoking must be 
prohibited. 

When resectional surgery la not feasible 
and a large sputum volume is present, a per- 
manent tracheostomy or tracheal fistula may 
permit better drainage by frequent catheter as- 
piration, 

B. Specific Measures: Antibiotic therapy 
reduces cough, sputum, and other symptoms, 
especially during acute exacerbations, but 
these benefits may be transient and the anti- 
biotics are beat used intermittently as exacer- 
bations occur. Prolonged use of antibiotics In 
maintenance dosage (usually one-half the regu- 
lar dose) is sometimes indicated 

1. Penicillin may be used parenterally 
(best for attacks of acute pneumonia), orally 
(best for prolonged use), or by aerosol, which 
is often veiy effective in doses of 50, 000- 
100, 000 units of sodium penicillin G In 1-2 ml. 
of physiologic saline solution, q. i.d. 

2 , Streptomycin aerosol may also be of 
benefit in some patients, especially those in 
whom penicillin resistance occurs. Each ml. 
should contain 50-250 mg. of streptomycin sul- 
fate. depending upon the concentrations desired. 
Administer in the same manner as for penicil- 
lin (see above). 

3 Combined penicillin-streptomycin aero- 
sols are of benefit in many cases. Use the 
same concentrations for each drug as when 
used individually. 

4, Tetracycline drugs. 250 mg. q.i.d. 
orally, or oxytetracycllne (Ternmycin®). 50 
mg /ml In propylene glycol by aerosol. 

5. Enzymes - Pancreatic domase (Doma- 
Tac”). given by aerosol, maybe of value in 
liquefying thick inspissated secretions. 

C. Surgical Treatment Pulmonary resec- 
tion is Indicated ( 1 ) for younger patients In 
otherwise good health with recurring symptoms, 
^d ( 2 ) for patients up to 60 years of age with 
aevere symptoms (especially recurrent hem- 
orrhage ) due to predominantly unilateral dis- 
ease who are otherwise good surgical risks. 
Modem surgery will permit resection of fairly 
extensive bilateral lesions if they are localized. 


Prognosis. 

The Judicious use of antibiotics and sur- 
gery has greatly improved the prognosis in 
bronchiectasis. 


Lisa, J R./fcM.B. Rosenblatt* Bronchiec- 
tasis. Oxford, 1943. 


DISEASES OF THE LUNGS 


PNEUMOCOCCIC (LOBAR) PNEUMONIA 


Essentials of Diagnosis 

• Sudden onset with shaking chills, fevej. 
chest pain, and cough with rust-colored 
sputum, 

• Involvement and consolidation are lob^r 
in distribution. 

• Leukocytosis. 

Pulmonary infarction and pulmonary 
atelectasis may closely znunlc pneu- 
mococclc pneumonia. Even when the 
diagnosis of pneumocoecte pneumonia ig 
established beyond doubt, the possibils 
1 ^ of another lesion must be kept in 
mind (e g , neoplasm, benign ob- 
struction) 

General Considerations. 

Pneumonia consists of inflammatory 
changes in the lung parenchyma which are al- 
most always associated with or caused by Infec- 
tion PneumocDCclc pneumonia Is due to Dip- 
lococcus pneumoniae infection and is charac- 
terized by consolidation of one or more lobes 
of the lung 

The occurrence of pathogenic types of 
pneumococci In normal individuals gives weighs 
to the concept that the clinical disease repre- 
sents a breakdown of normal resistance. Ex- 
posure to cold, malnutrition, alcoholism, and 
drug addiction are recognized predisposing 
features. 

The usual age group Is 30-50 years. 

Clinical Findings. 

A. Symptoms and Signs Onset la usually 
sudden, with shaking chills, pleuritic chest 
pain (may be referred to abdomen, shoulders, 
or elsewhere), cough, fever to 40. 6*C. (105* 
F.). and expectoration ("rusty. " "prune- 
juice** sputum). There may be a recent his- 
tory of minor respiratory illness. 

The patient is severely ill. with marked 
tacl^nea (30-40/mInute) without orthopnea. 
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g^untlnc Msp’ratler*!, use of accessory mus- 
cles of resp'ratlon flaring o' rares, and splint- 
ing of the chest (the patlen* lies on the affect- 
ed itr'c) Herpes libialls Is freq-jently present 
At OT-ict iho-acic excursion is decreased on the 
In olved side brea‘h semrds are suppresaod 
and f ne lnspira*o-y rales ore present After a 
fr* ho-jrs or a dav classical signs of consol 
ida'loi appear Pleu*al friction rub mav be 
prefie-t During resolution signs of consol 
idit'on are replaced b> rales 

B Laboratorj findings Sputum examina 
tlon reveals rjmerous w‘'ite cells red ceils 
and pneumococci App icat in of the matching 
ifpc of rabbit an'iserum results In the capsule 
sa tiling reaction (Neufeld) 

LeuKOcytosls <*’111 atVIlCofSO 000 
30 COO/cu mm is the rule 

Blood cultures are positive in about 
o* cases 

C X my Findings These are often ab 
B'nt at onset A veil like haziness appears 
a''er a few hours then spreads and becomes 
more opa^ic until the full blo*n picture of con 
solidstlon Is present Dur‘ng resolution the 
opael‘v becomes patchy and may give the ap 
pea ranee of distinct radlolucent areas (pseudo 
cavitation} 

Treatment 

Before beginning therapy obtain sputum 
and blood for culture in order to determine the 
exact bacterial invader Th<8 is Imperative if 
the Infection Is severe Treatment with one of 
the specific agents 1 sled below should be start- 
ed pending the ou'come of cultures 

Kote Therap> varies with the severity of 
the disease Unfavorable prognostic signs In 
elude the 'allow ing Age over 45 presence of 
o’her disease (especially heart failure or cir 
rhotls) p-egnaroy large number of pneuiro- 
cocet in the sputum bacteremia failure of 
lev.hocy'osla heavy proletnurU shock and 
pulmonary edema Patients wflbh one unfavor 
able prognostic sign shou'd he classified as 
severe with 2 or more aa very severe 

A Specific Measures PentcUlin is the 
drug of choice In pncurrococcic IrJectlons 
Chlorte'racycline oxytctracycltne tetracycline 
erythro— -ycln, and ch’oramphenleol are also 
highly cf'ectlve In r-ort pneumococclc Infections 
The su’'5n3r-lde drugs are also effective but 
the response to pen'cllUn is usually more rap'd 
a-d conpMcatlors are less fre^je-t when pent- 
. cl’lln 1» used 

1 Mild to moderate eases - Penicillin or 
f broad spectrum art^loties may be used 


Continue until the patient has been afebrile for 
at least 72 hours and the WBC is normal Give 
one of the follow Ing 

(1) Penicillin procaine m aqueous 8uspe^• 
6ion<»riaoll 300, 000 units I M twice dailv 
or 50 100 thousand units aqueous penicillin 
IM every 6 hours or 200, 000 units orally 
every i hours In general oral penicillin 
should be reserved for use after a favorable 
response to parenteral penicillin has been obJ 
talned 

(2) Chlortetracjcline (Aureomycin*) oxy 
tetracycline (Terramycln’) or tetracycline 

0 25 Gm every S hours or chloramphenicol 
(Chloromycetin*) 0 5 Cm every 6 hours, or 
erythromycin 0_3-0 5 Cm every 6 hojrs 

(3) The sulfonamides may be used (see 
Chapter 20) 

2 Moderate to severe cases - In severe 
cases give Intermittent 1 M aqueous peniel'Ibi 
in doses of 100 000 units everv 3 hours day i-d 
ntglJt or 1 million units of penicillin procaine 

1 M every 12 hours Continue penicillin ther- 
apy until the patient has been afebrile for 72 
hours and the WBC is normal One of the tetn 
cyclines 0 o Gm every 6 hours or aulfon 
amides may be used tn patients sensitive to 
penicillin 

3 Very severe cases - 

(1) Patlerts with very severe pneumonia 
should be given massive penicillin therapv In 
an attempt to achieve a preumococeldal eonec* 
tratlon of pcntcUlin in infected areas as rap'^ 

Ij as possible Combinations of penicillin ssd 
broad spectrum antibiotics or sulfonamide* el* 
fer no advantages ever penicillin alone Give 

i mlllton units of aqueous pcnleUlin 1 M eve'y 
3 hours or continuous IV or I M drip 10* 
12 million units dally until a favorable clini- 
cal response occurs 

(2) Chlortetracycllnc oxytetracycllne e* 
tetracycline 0 5 Cm. I V every 12 hours or 
erythromycin or chloramphenicol. 0 5 Cm 
every 6 hours until a favorable clinical re- 
sponse occurs 

(3) Sulfonamides - Give 5 Cm (75 gr.) « 
suUisoxazoIe (Ganlrlsln**), sodium sulfadl**!®* 
or sodium Bulfamerazlne, or a mixture of th* 
sodium sulfadiazine and sodium sulfomeraiUie 
I V at once and follow with oral or I V. *”*!*'' 
tenance as Indicated Maintain adequate alka- 
Unlzatton of urine and fluid Intake 

B Evaluation of Therapy If there Is no 
response to therapy in 24-36 hours, conplet* 
re-evsluation Is Indicated The In'ectlon tfJf 
be caused by an organism or strain which 1* 
sistant to the an'lmlcrobial agent being used 
If pneumococclc ellolo^ Is In doubt broad- 
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spectrum antibiotics are usually preferable to 
penicillin If pneumonia Is spreadmg. treat as 
for very severe pneumonia and substitute one 
of the tetracyclines or chloramphenicol for the 
drug being given. CXjscrve carefully for the 
development of complications, e. g. . empyema 
{any pleural fluid collections must be aspirated 
promptly to detect empyema) lung abscess, 
endocarditis, and meningitis. Search for as- 
sociated disease that may cause fever. 

C. General and Supportive Measures 

1. Oxygen must he given to any patient 
with severe or moderately severe pneumonia, 
cyanosis, or marked tfyspnea. It may be ad- 
ministered in several ways. The soft rubber 
facial mask of the BLB, OEM, or Bennett type 
is probably best. With these masks oxygen 
concentrations up to 95% may be easily main- 
tained. Oxygen tents are most often used for 
patients in toxic delirium who would otherwise 
remove the mask, the tent has the disadvantage 
of maintaining oxygen concentrations of only 
40-50%, and COj may accumulate. Oxygen 
must be humidified to prevent drying of secre- 
tions. 

2 Shock and pulmonary edema - The usual 
causes of death in pneumonia are shock and 
pulmonaxy edema. Treat shock as outlined on 
p 3. Clear the airway by means of tracheal 
suction, an endotracheal tube, or tracheostomy 
Because anoxia may lead to shock and pulmo- 
nary edema in pneumonia, oxygen therapy, 
preferably with a positive pressure face mask, 
is of utmost importance, 

3. Toxic delirium - The excitement and ac 
tlvity of the delirium which may occur in se- 
vere pneumonia must be controlled to prevent 
exhaustion and circulatory failure. Promazine 
(Sparine®) 50-100 mg. l.M. (or other pheno- 
tfuazines in comparable doses) is the drug of 
choice for this purpose. Mild restlessness and 
sleeplessness may be treated with pentobarbi- 
tal sodium, 0 . 1 Gm (lV2 gr ) at bedtime. 

and phenobarbital, 15-30 mg 0l4~V2 gr ) 
t.l.d during the day. 

Paraldehyde is still a useful drug also. 

Give 8 ml. ^2 dr.) orally stat,, if there Is no 
response in 30 minutes, repeat the dose until 
the patient Is quiet. Then ^ve 4-15 ml. (1-4 
dr, ) orally every 3-4 hours p.r.n. restless- 
ness. If the patient is unable to swallow, give 
4 ml. (1 dr. ) I. M. at once, if there is no re- 
sponse in 30 minutes, repeat the dose until the 
patient Is quiet. Then give 4-8 ml. (1-2 dr.) 

1 M. every 3-4 hours p.r.n. restlessness. 

4. Fluids - Oral and parenteral fluid in- 
take must be adequate to maintain a dally urine 
output of at least 1500 ml. 

5. Diet - During the severe acute phase 


patients usually have little desire for food. It 
is not necessary to encourage food Intake dur- 
ing a short interval of anorexia. The patient 
who develops complications and is faced with a 
long convalescence should be placed on a high- 
protem, hlgh-vitamln, high-caloric diet, 

6. Cough - Remedies containing codeine 
should be given if cough interferes with rest 
and sleep. Give codeine phosphate, 15-30 mg. 
(1/4-1/2 gr ) every 3-4 hours orally or subcut , 
or a liquid preparation such as elixir terpln 
hydrate with codeine. 1 tsp, every 3-4 hours 
p r n 

7 Pleuritic pain - For mild pain spray 
ethyl chloride over the area of greatest pain 
for about one mmute, and then along the long 
axis of the body through the entire area of pain, 
80 that a line of frost about one inch wide is 
formed This gives relief for 1-10 hours in 
the great majority of patients Codeine phos- 
phate. 15-30 mg (V4-^/2 gr ), may be given as 
necessary for pam For severe pain give pro- 
caine l^drochloride solution, i/2-1%, subcut., 
m a series of Injections passing through the 
area of greatest pain and 5 cm (2 in ) higher 
and lower For very severe pain use meperi- 
dine (Demerol®), 50-100 mg , or morphine 
sulfate, 10-15 mg (i/6-i/4gr). 

8 Abdominal distention usually due to air 
swallowing m severe dyspnea, is a frequent 
problem m patients with pneumonia. Oxygen 
in high concentrations (90-1007#) la useful be- 
cause It IS rapidly absorbed from the intestines. 
Neostigmine methylsulfate, 1 2000, 1 ml sub- 
cut , and Insertion of a rectal tube will usually 
produce rapid initial decompression Gastric 
dllaUtion can be relieved by suction through a 
nasal tube passed into the stomach 

9. Congestive failure - (Distinguish from 
shock and pulmonaiy edema. ) In elderly 
patients or patients with preexisting heart dis- 
ease. congestive failure may be precipitated by 
pneumonia. Rapid digitalization is Indicated 
(see p 231) 

10. Cardiac arrl^thmias - Extrasystoles 
usually require no treatment. If atri^ fibril- 
lation or flutter develops, rapid failure may be 
precipitated Rapid digitallaatlon is usually in- 
dicated in these cases (see p 231). 

11. Alkalinization of urine - Patients taking 
eutfadiazine should be given sufficient alkalln- 
izmg drugs to maintain the pH of urine above 7, 
Potassium bicarbonate should be used in 
patients with actual or potential heart failure, 
care being exercised to avoid potassium toxfc- 
ity. 

Complications . 

The following list of incidences Is modi- 
fied after Collen Sterile pleural effusion 
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(« S'l) empyema lung abscess pericarditis 
(0.7" each) endocarditis meningitis (0.1*% 
each) All pleural clluslons associated with 
p-eumonia should be aspirated promptly ao 
'hat empyema can be detected and treated early 
(SCO p 157) 

Prognosis 

Mortality since the advent of penicillin has 
dropped from about 3cr» (untreated canes) to 
or less In untreated cases resolution by cri- 
sis occurs in 7 10 days unless the patient dies 


Finland M Treatment of pneumonia and 
other serious Infections Shattuck Lecture 
New England J Ved 263 207-21 1960 
Kingston J K & others Eaton agent pneu 
rtonla JAMA 176 IIB 23 1961 
Reiman I! A Pneumonia Thomas 1954 


UNCOMMON SPECIFIC 
BACTERIAL PNEUMONIAS 


Pneumonias due to organisms other than 
the pneumococcus constitute only a snail per- 
centage (less than 5 10^0 of pneumonias duo to 
a single bacterial organism They have in com 
mon the features of patchy infiltrations on x- 
ray a'ld lack of extensive areas of consolidation 
such as are chameieristic of pneumocoecic 
P’leumonla Sputum studies reveal a single 
predominant organism Pneumonias of this 
type are not readily distinguishable from each 
oti er on clinical grourds 

Iso atlon of organisms from sputum and 
blood culture ts especlallv Important in this 
group to allow selection of an appropriate ther 
apeutlc agent Examination of a stained smear 
of spjium is always indicated 

Streptococcic Pneumonia 

S'reptocclc pneumonia is usunlty second 
ary to a vl-al pulmot ary irfection (e g viral 
pneumonia InTuenza or measles) Most 
cases are due to beta-hemolvtlc streptococci 
0'S*‘t Is most often gradual but may be sudden 
wl'-h severe in oxjcallon marked dyspnea and 
cough widi bloody or mucopurulent sputum In 
niary cases p eurxu effusion occurs early and 
may progress to empyema Physical findings 
vary whh severity, there may be only scattered 
d illness and moist rales In severe eases 
plc'-ml cf'islon obscures the pulmonary signs 
Tlie throat ts unally reddened and has some 
exudate 

PenlcllUn Is the drug of choice The dos* 
ag* is ctmUar to that for preumococclc pneu- 
r-o-U Recoxery Is t'-e ru’e 


Staphylococcic Pneumonia. 

Staphylococcic pneumonia is Increasing li 
Ircldence especially In postsurgical or de 
blUtated patients or secondary to Influenia 
measles or other viral infections The orgr 
may be insidious or fulminant Cough ard djs? 
nea are common Multiple lung abscesses asi 
empyema occur frequently Patchy consoll 
datlon and diffuse rales are often found 

Sensitivity tests should be performed to 
determine the appropriate antibacterial ages! 
Pending the results of tests all of the follovinf 
should be given I M every 6 hours cfj thro* 
mycin (Erythrocln'*’) 0 5 Gm novobiocin so 
dlum (Cathomjeln® Albamycln®) 0 5 Cm 
chloramphenicol (Chloromycetin®) 0 5 Cm 
bacitracin 20 000 units and penicillin pro 
came G 2 9 million units Therapy should be 
prolonged (at least! weeks) Alternatively 
mcthtclUln (Staphclllin®) 10 12 Cm /day 
may be given 

The prognosis depends largely upon the 
susceptibility of the organism to antibiotics 
The mortality rale is very high with resUtart 
organisms 

Frledlander s Pneumonia 

Pneumonia due to Klebsiella pneumoniae U 
often associated with chronic debilitating dif 
ease The onset Is usually sudden with chilli 
fever dyspnea cyanosis cough and marked 
toxicity The disease progresses rapidly W» 
fatal termination unless the patient respoidi 
well to early Intensive therapy as outlined be 
low There is a tendency to necrosis and ab 
scess formation In the subacute or chronic 
forms 

Physical findings are variable The only 
signs of extensive Involvement may be djUae*' 
and diminished breath sounds The sputvmli 
red mucoid and tenacious giving a curra 
JeUy appearance Leukopenia or leukocyte 
sis may occur or the WBC may be normal 

FrledlSnder a pneumonia must be 
Intensively Give streptomycin sulfate I Cm 
I M every 6 hours until a favorable relp®’** 
Is obtained and then 0 5 Cm every 6 houri 
until the patient has been afebrile for 3 d»y» 

In addition to streptomycin therapy gl’^ . 
the following a tetracycline drug (I M o^ * 
or chloramphenicol (Chloromycetin*) ® 
every G hours I M or sulflsoxazole (Oantt^* ^ 
Bin*) 1 Gm every 6 hours I M orl 
tinue antibiotic therapy for 2-3 weeks Ctse' 
at measures are as for pneumocoecic pne-i 
morsla 

The mortality rate Is high In acute 
lander’s pneumonia flOS In untreated cS»^* *“ 
4tF» with treatment 
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Hemophilus influenzae Pneumonia. 

Hemophilus influenzae pneumonia Is rare. 
The disease usually begins suddenly and pro- 
gresses rapidly. The outstanding features are 
severe involvement of the bronchi and bronchi- 
oles, leading to bronchiectasis and hemorrhag- 
ic edema of lungs. Patients are extremely 
toxic. X-ray shows patchy consolidation of the 
lung fields, and the sputum Is bloody* 

Combined streptomycin and sulfonamide 
therapy is the treatment of choice. Give strep- 
tomycin sulfate, 0.5-1 Gm. every 6 hours I.M.. 
and sulfonamides as for very severe pneumo- 
cocclc pneumonia. An alternative is to give 
tetracyclines (1. M. or I. V. ) or chlorampheni- 
col {Chloromycetin®), 0.5 Gm. every 6 hours, 
plus sulfonamides as for severe pneumococcic 
pneumonia. 

Continue antibacterial treatment for 7-10 
days after the temperature has returned to nor- 
mal. General measures are as for pneumococ- 
cic pneumonia. 

With appropriate therapy, recovery is the 
rule. 


See references under Pneumococcic Pneumonia. 


“MIXED TYPE” BACTERIAL PNEUAfOHZAS 

(HyposUtlc Pneumonia. ‘•Tennlnal” 
^eumonla, Bronchial Pneumonia) 

Essentials of Diagnosis. 

• Variable onset of fever, cough, dysp- 
nea. expectoration. 

• Symptoms and signs often masked by 
primary (debilitating) disease. 

• Greenish-yellow sputum /purulent) with 
mixed flora. 

• Leukocytosis (often absent in aged and 
debilitated) 

• Patchy infiltration on chest x-ray. 

Differentiate from tuberculosis, car- 
cinoma, and other specific mycotic, bac- 
terial, and viral pulmonary Infections 
(to any of which It may also be second- 
ary) 

General Considerations. 

Mixed bacterial pneumonias include those 
n which culture and smear reveal several or- 
ga^sms no one of whjch can clearly be Identi- 
ed as the etlologlc agent. Many “terminal*' 
pneumonias in hospitalized patients are due to 
® phylococcl. These pneumonias usually ap- 
Psar as complications of surgery or other trau- 

various chronic Illnesses (cardiac failure. 


advanced carcinoma, uremia), and certain 
acute Illnesses (e.g. , measles, influenza). 
They are common complications of chronic pul- 
monary diseases such as bronchiectasis and 
emphysema. Old people are most commoi^y 
affected. 

The following findings in a debilitated, 
chronically ill, or aged person suggest a com- 
plicating pneumonia (1) worsening of cough, 
dyspnea, cyanosis. (2) low-grade, irregular 
fever, (3) purulent sputum, and (4) patchy ba- 
sal densities on a chest film (apart from pre- 
viously noted densities caused by a primaiy 
underlying disease, if any) 

Clinical Findings 

A Symptoms and Signs The onset is 
usually insidious with low-grade fever, cough, 
expectoration, and dyspnea which may become 
marked and lead to cyanosis The physical 
findings are extremely variable, and may not 
be impressive against a background of chronic 
cardiac or pulmonary disease. Those signs 
bsted under other bacterial pneumonias may 
also be present with this type' 

B Laboratory Findings The appearance 
of a greenish or yellowish (purulent) sputum 
should suggest a complicating pneumonia. 
Smears and cultures reveal a mixed flora 
Predominant types should be noted as a guide 
to therapy Leukocytosis is often absent in the 
aged and debilitated patient. 

C X-ray Findings* X-ray shows patchy, 
irregular infiltrations, most commonly poste- 
rior and basal (in bedridden patients) Abscess 
formation may be observed. Careful interpre- 
tation is necessary in order to avoid confusion 
with shadows due to preexisting heart or lung 
disease. 

Treatment. 

Where no specific etlologlc microorgan- 
isms are present in the sputum, broad-spec- 
trum antibiotics should be used. Give tetra- 
cyclme. 0.25 Gm. every 6 hours orally, or 0, J 
Gm. every 8 hours I.M. If staphylococci are 
present in the sputum in large numbers, treat 
as for staphylococcic pneumonia. 

Prt^osis. 

The prognosis depends upon the presence 
of underlying pulmonary disease and varies 
with the predominating organism. 

See references under Pneumococcic Pneumonia. 
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PRIMARY ATYPICAL PNEUMONIA 


EsBentlals of DlagnOBls 

• Increasing cough and fever with scanty 
sputum 

• S gns frequently sparse rales only 

• X ray evidence of marked Infiltration 

• Normal to low WBC cold agglutinins 
In convalescent phase 

Differentiate from other pneumonias 
tuberculosis and neoplastic lung dis 
eases 

General Considerations 

Primary atypical pneumonia Is presumably 
of viral origin Many viruses may produce 
this syndrome Including adenovlros Eaton 
agent (pleuropneumonia) and Influenza vims 
The Incubation period la 7 21 (usually 12) days 
and the course Is benign (about 2 weeks) 
Transmission la by droplet Infection from the 
nose and mouth of an Infected person This is 
the most common type of pneumonia encoun 
tered ;n otherwise healthy young adults 

Clinical Findings 

A Symptoms and Signs The clinical pic 
hire vanes widely both in the spontaneous and 
experimentally induced forms Symptoms may 
be mild as in the common cold grippe 
or flu hence the likelihood that many dls 
eases previously diagnosed as upper resplra 
tory Infection were In fact pneumonias Oc 
casional severe cases occur which may be 
fatal 

The disease often begins as a mild upper 
respiratory tract infection proceeding to a dry 
cough which grows worse Increasing fever 
hoarseness headache and generalized aching 
Estterae tattgwe la eomraon 

Physical findings are frequently sparse 
and sometimes completely absent in the face 
of a surprising degree of Infiltration as seen 
on X ray Rales are usually heard D mln 
lahed breath sounds over the Involved areas 
may be noted In early cases 

B Laboratory Findings The sputum is 
scanty rarely blood tinged The smear shows 
a striking lack of bacteria and yields only the 
usual flora of the mouth on culture The WBC 
may be normal or may show mild to severe 
leukopenia Mild leukocytosis may appear 
later in the course of the disease Abnormal 
lymphocytes ( virocytes ) resembling those 
of infectious mononucleosis occasionally are 
seen 

Autohemagglutinins for human type O erytl* 
rocytes (cold agglutinins) appear In the con 


valescent phase (seldom before the second 
week) in about 567<i of cases To be significant, 
a rise in titer must be > 1 10 during the secmi 
week 

Agglutinins for streptococcus MG also 
have been reported in the convalescent phase 
in S07« of patients 

C X ray Findings Linear infiltrations 
tend to appear first at hilar areas extending 
later into the middle and basal portions of both 
lungs The initial appearance of these chacget 
may be delayed and clearing on x ray usually 
occurs within 3 weeks There Is considerable 
variation in the x ray pattern and no conflgir* 
tion Is diagnostic Upper lobe lesions in 
ticular lead to diagnostic difficulties 

Sterile pleural effusions occur in about 5^ 
of cases Atelectasis pneumothorax peri 
carditis myocarditis secondary bacterial 
pneumonia and acute hemolytic anemia may 
occur Bronchiectasis also has been seen as 
a late complication 

Treatment 

Give one of the tetracyclines 0 25 0 5 
Gra every 6 hours orally I V therapy may 
be necessary in severe cases or If the patient 
is vomiting and may be combined with oral 
therapy in resistant cases G^ve 0 5 Gm 
every 12 hours Treatment la effective only 
in pneumonias caused by the Eaton agent 

General measures are as for pneumeeoe 
clc pneumonia (see p 135) 

Prognosis 

Mortality in untreated cases Is low FevM 
usually disappears by the tenth day although 
X ray abnormalities persist for longer periods 

See references under Pneumococcic Pneumonia 


UPOID PNEUMONIA 


This disease Is an aspiration pneumonia 
associated with the use of oily medications 
Fibrosis and the presence of macrophages con 
tainlng oil droplets are the histologic features 
Symptoms and signs vary widely times 
resembling those of acute pneumonia (fever 
productive cough) or chronic lung disease (we s 
loss night sweats) There may be no symp 
tome but striking x ray densities Patients 
must be carefully questioned about the use o 
mineral oil oily nose drops or ointments us 
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In the nose. Physical signs vary accordingly 
and are not diagnostic. Peribronchial infiltra- 
tions. diffuse lobar densities, scattered dis- 
crete densities, and even central cavitation hav^ 
all been described on x-ray. Leukocytosis may 
occur vdth acute symptoms. Sputum or bron- 
chial aspirate may reveal oil droplets. Ex- 
ploratory thoracotomy may be required In view 
of the many diagnostic possibilities. 

Treatment is nonspecific and symptomatic. 
Use of the oil-containing preparation should be 
discontinued. VThen this is done, further pro- 
gression of the disease usually does not occur 
and the prognosis is good. Large solltaiy 
masses may require resection. 


Hewlett, T, , & others: Lipoid pneumonia. 

Am.Pract.& Digest. Treat. 12*05. 1961 
Rubin, E.H.: Thoracic Disease, Emphasizing 
Cardiopulmonary Relationships. Saunders, 
1961. 


PNEUMONIAS DUE TO SPECIFIC VIRUSES 
L RICKETTSIAE 


The Important specific viral and rickettsial 
infections which may produce pneumonia in- 
clude influenza, psittacosis (ornithosis), Q 
fever. Rocky Mountain spotted fever, and ty- 
phus. The exanthematous viral diseases (ru- 
beola, varicella, variola, and vaccinia) are all 
thought to give rise occasionally to specific 
pneumonias. 

These pneumonias are indistinguishable 
from primary atypical pneumonia on the basis 
of pulmonary physical and x-ray findings 
Diagnosis depends upon recognition of the spe- 
cific systemic disease by extrapulmonary fea- 
tures (e. g. , rash), a history of exposure to a 
specific virus (e.g. , parrots), epidemiologic 
Information, and demonstration of a significant 
rise In specific antibody titers. 

The treatment of viral pneumonia is symp- 
tomatic. Treat rickettsial pneumonias as out- 
lined in the discussion of rickettsioses. 

See references under Pneumococcic Pneumonia. 


PULMONARY INFILTRATICW WITH 
EOSINOPHILIA (PIE Syndrome) 


This relatively uncommon syndrome is 
characterized by migratory multiple pulmonary 
infiltrates, eoalnophilia (up to 807#) in the pe- 


ripheral blood, and variable symptomatology. 

It is believed to represent an allergic response 
to a cumber of diseases, including parasitic 
infections (Entamoeba histolytica. Trlchuris, 
Fasciola hepatica), bacterial and mycotic in- 
fections (tuberculosis, brucellosis, coccidi- 
oidomycosis), and certain of the “collagen” 
diseases. 

Treatment and prognosis depend upon the 
underlying disease. 


Reeder. VV H.,&B.E Goodrich* Pulmonary 
infiltration with eosinophllia (PIE syndrome). 
Ann Int Med. 36*1217-40. 1952. 


PULMONARY TUBERCULOSIS 


Essentials of Diagnosis 

• Presenting signs and aympioms are 
usually minimal malaise, lassitude, 
easy fatigability, anorexia, mild weight 
loss afternoon temperature rise, cough, 
apical rales, hemoptysis (10-20%). 

• Recent reversal of tuberculin skm test 
from negative to positive. 

* Apical or subaplcel infiltrates, often 
with cavities 

* Mycobacterium tuberculosis In sputum 
or in gastric or tracheal washings. 

Pulmonary tuberculosis must be con- 
sidered whenever apical lesiona are 
found. Unexplained pleural effusion in 
an adolescent or young adult must be re- 
garded as tuberculosis until proved 
otherwise Since tuberculosis is a 
great imitator, it must be differenti- 
ated from other pulmonary diseases 
such as pneumonia. Infiltrations con- 
fined to the anterior portions of the 
lungs or to the lower lobes are usually 
not due to tuberculosis. 

General Considerations. 

Pulmonary tuberculosis is a specific pul- 
monaiy Infection caused by the acid-fast organ- 
ism. Mycobacterium tuberculosis, and char- 
acterized by the formation of tubercles In in- 
volved tissue. Negroes, American Indians, and 
Orientals are especially susceptible to progres- 
sive. extensive disease. The "primary” in- 
fection In children is usually a self-limited dis- 
ease which escapes clinical detection. The 
progressive "reinfection” type is character- 
istically first noted In young adults (rarely be- 
fore puberty). Malnutrition, diabetes, and 
chronic steroid administration adversely affect 
the course of the disease. 
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Clinical Findings 

A Symptoms and Signs Symptoms are 
fewer and milder than the extent of the dis 
ease (as seen on chest films) would suggest 
In general if systemic and pulmonary symp 
toms are present and pulmonary lesions can be 
seen on x ray the disease may be regarded as 
active Hovever lack of symptoms does 
not rule out activity 

Symptoms are usually absent in primary 
( childhood ) Infection Minimal reinfection 
tuberculosis is seldom diagnosed on the basis 
of symptoms 

Malaise lassitude easy fatlgablllfy ano 
rexia and mild weight loss arc the symptoms 
most often noted at diagnosis in the childhood 
and adult types Low grade afternoon fever 
may be present High fever usually accom 
panles the disseminated and pneumonic 
forms of the disease 

Cough may be productive or nonproductive 
Hemoptysis is Uie presenting feature in 10 20% 
of cases Wheezing and marked cough are pro 
nounced with bronchial tuberculosis A hia 
tory of a cold that hangs on or of a ciga 
rette cough Is not mfrequent 

Pleural Involvement may produce pleuritic 
pain vague chest discomfort or dyspnea 

Tuberculous patients occasionally present 
with such widely divergent symptoms as Ihose 
due to cystitis epididymitis osteomyelitis of 
the spine meningitis and hypoadrenocortl 
elsm Search for and evaluation of activity of 
coexisting pulmonary lesions must not be neg 
lected Absence of physical signs is the most 
noteworthy feature of pulmonary tuberculosis 
Pulmonary lesions presenting with marked 
physical signs are not often due to tubercu 
losls 

Rales In the upper lung fields are the most 
common signs These are apt to be heard in 
the infraclavlculai' axillary and interscapular 
areas and are best elicited after a ll^t cough 
Advanced disease may lead to retraction 
of the chest wall depression of supractavicu 
lar fossae wheezes and rales of every descrip 
tion and patches of consolidation Signs of 
cavitation are unreliable 

Lower lobe pulmonary signs speak against 
a diagnosis of tuberculosis 

Pleural effusion without an obvious expla 
nation especially in adolescents and young 
adults is considered to be due to tuberculosis 
until proved otherwise 

Laryngeal lesions may be visualized by 
mirror examination 

B I-aboratory Findings 
1 The tuberculin skin test This test Is 
based on skin hypersensitivity to a specific 


bacterial protein obtained from culture media 
‘I\iberculin may be administered Intracutan 
eoosly (Mantoux) by patch test (VoUmer) bv 
scarification (Pirquet) and by various newer 
methods The Intracutaneoua method em 
pitting purified protein derivative (PPD) Is 
still considered the moat reliable 

(1) A positive reaction Indicates past or 
present Infection The skin test becomes posi 
tlve 2 8 weeks after infection with the tuber&e 
bacillus The incidence of positive reactions 
varies with populations but occurs in a major 
Ity of adults In some urban areas 

(2) A negative reaction for all practical 
purpoaes rules out tuberculous etiology of 
pulmonary disease Aner^ (disappearance 
or marked decrease of the tuberculin react on) 
Is a rare phenomenon of overwhelming ti^er* 
culosls exanthematous diseases and sarcoi 
dosis The possibility of defective testing na 
terlal must also be considered 

(3) A conversion or negative reaction 
which becomes positive during observation 
means recent Irifectioa and Is an Important 
finding especially In children and people with 
greater than normal exposure (e g nurses 
physicians hospital workers) 

2 Bacterlologic studies Recovery of the 
tubercle bacillus from sputum or gastric wash 
mgs Is the only incontrovertible diagnostic 
finding 

(1) Sputum Direct smears are positive 
when the bacterial count is hi^ Concentrateo 
24 hour specimens are done If direct smears 
are negative Positive smears should alws)* 
be confirmed by culture although treatment i* 
usually started before culture reports are eoffl 
pleted 

Culture is more sensitive than smears 
but the time required for gro\\th of organisms 
(4 6 weeks) IS a disadvantage Certain atvp 
teal acid fast orgamsms may cause cotifas on 
If positive cultures are not entirely typical 
or are inconsistent with clinical findings go“' 
ea pig inoculation Is essential Typical lesion 
are found in the necropsied animal 

(2) Gastric washings Stained smears ei 
gastric washings are of no value because o* t- 
occurrence of nontub erculous acid fast organ 
isms Cultures and guinea pig inoculations art 
eapecially useful for patients who swallow the 
sputum (e g children) Recovery of the or 
ganlsm occurs in 20 30% of cases of active 

primary tuberculosis (where sputum is fre* 
quently absent) 

3 enlarged lymph nodes In supracUvlco 
lar or cervical areas should be sought for oa 
fully since they may allow a simple direct 
(biopsy) diagnosis of underlying pulmonary * 
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C X-ray Findings* Chest films disclose 
lesions in almost all cases and are far more 
helpful than any other procedure in the dis- 
covery of pulmonary tuberculosis Failures oc- 
cur where lesions are hidden behind ribs, car- 
diovascular structures, and the diaphragm. A 
single film does not establish or rule out ac- 
tivity Although many features may suggest the 
likelihood of tuberculous etiology, there is no 
pathognomonic x-ray pattern. 

Hilar lymph node enlargement associated 
with a small parenchymal lesion which beats 
with calcification is the usual picture of pri- 
mary infection. Many “primaries" (proved by 
change of tuberculin skin test from negative to 
positive) do not present x-ray abnormalities 
Very large nodes are unusual In adults, where 
"primary" infection cannot be distinguished 
from “reinfection" on x-ray grounds 

Apical and subapical infiltrations are the 
usual presenting x-ray features of ’adult" 
(reinfection) tuberculosis. Lordotic views may 
be required to reveal such lesions where un- 
certainty exists in the posteroanterjor projec 
tion 

Cavitation is presumptive evidence of tu- 
berculous activity. Tomograms are occasion- 
ally necessary for the demonstration of cavities 
Fibrottc disease, with dense, well-delme- 
ated strands, may dominate the picture The 
physician should not be deluded Into consider- 
ing such lesions inactive ("scars") 

Solitary nodules, miliary lesions, and lo- 
bar consolidation (acute caseous pneumonia) 
present difficult problems in differential diag- 
nosis. 

Tuberculous pleural effusion has no char- 
acteristic x-ray appearance that differentiates 
it from other effusions 

Basal tuberculosis is seldom seen m the 
absence of upper lobe lesions of cases) 

Bronchial tuberculosis may lead to obstruc- 
tion and bronchiectasis, with corresponding 
x-ray findings 

Serial films are often crucial in the estab- 
lishment of activity and are Indispensable in the 
selection and evaluation of therapy 

Differential Diagnosis. 

Tuberculosis can mimic nearly any pul- 
monary disease. Important diseases to be con- 
sidered are bacterial and viral pneumonias, 
lung abscess, pulmonary mycoses, broncho- 
genic carcinoma, sarcoidosis, and pneumo- 
conioses 

Recovery of the tubercle bacillus by cul- 
ture or guinea pig inoculation establishes the 
diagnosis of tuberculosis. 

A negative tuberculin skin test, with few 
exceptions, excludes tuberculosis. 


If carcmoma is suspected and cannot be 
promptly excluded, early tissue diagnosis by 
thoracotomy may be indicated without waiting 
for positive cultures. 

Prevention 

A Isolation Precautions Persons in con- 
tact with patients who have active tuberculosis 
must protect themselves by wearing masks and 
gowns and washing their hands thoroughly after 
each contact with a patient The patient must 
be Instructed in how to cough so as not to infect 
others and taught to dispose of his sputum prop- 
erly Hospital personnel In contact with tuber- 
culosis patients should have routine skin tests 
(in nonreactors) or chest x-rays at least twice 
a year 

B Examination of Contacts Close contacts 
must be exammed by skin test and chest x-ray 
when an active case is discovered and again 
in 2-3 months Tuberculin converters and 
young children with positive skin tests should 
be treated with isomazid (see below) Other 
tuberculm-positive contacts should have chest 
x-rays every 6 months for 2 years and then an- 
nually 

C BCG Vaccination Although it is gener- 
ally agreed that BCG vaccination offers some 
protection to tuberculin-negative persons, sev- 
eral factors limit its usefulness. In most parts 
of the world the risk of developing tuberculosis 
is slight among tubereulm-negative persons. 
Converting tuberculin -negative people to posi- 
tive reactors by vaccination deprives the cli- 
nician of an important tuberculosis control 
measure, i e , the discovery of early infection 
by skin testing, and treatment of converters 
with isoniazld In addition, the difficulty of ob- 
taining and administering a potent BCG vaccine 
makes it impractical for occasional use. For 
these reasons, BCG vaccination is recommend- 
ed only where exposure to tuberculosis is great 
and the usual tuberculosis control measures 
are not operative 

D Treatment of Tuberculin Reactors 
(Without Other Evidence of Disease) Most 
authorities now recommend the treatment of 
anyone known to have been infected with tuber- 
culosis within the preceding year. Children up 
to age 3 with a positive tuberculin reaction 
should routinely receive a course of drug treat- 
ment. Adolescents with strongly positive tu- 
berculin tests (m excess of 20 mm. mduratlon) 
should also be treated. This “protective" 
treatment consists of Isoniazld, 5 mg /Kg /day 
for at least one year. Activities need not be 
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restricted Pretreatment x rays must show no 
evidence of tuberculosis X rays should be re 
peated in 3 months and 9 months and annually 
thereafter 

Treatment 

A Rest Bed rest and mental relaxation 
m cheerful comfortable surroundings either 
at home or in a sanatorium should be instltut 
ed whenever an active lesion exists or is prob 
able This is still an important measure m 
the therapy of pulmonary tuberculosis although 
the duration of the rest period required has 
been greatly reduced by the antituberculosis 
drugs When symptoms are absent ordlsap 
pear complete ambulation and light diversion 
al activities may be permitted 

Most authorities recommend sanatorium 
care Initially for patients with active pulmo 
nary tuberculosis For patients with early dls 
ease feiv symptoms and adequate homes £ 8 
weeks in the hospital are usually sufficient to 
establish a good treatment program and ellm 
Inate the risk of contagion Patients with ad 
vaneed disease are usually ready for heme 
care In 4 6 months Prolonged hospitalization 
may be required when (1 ) very extensive dis 
ease is present (3) the disease fads to respond 
to adequate treatment or (3) the patient s 
home Is not suitable for home care 

Some patients for emotional social or 
economic reasons are best treated only at 
home The safety of other members of the 
family undisturbed rest periods and the prop 
er administration of medicines must be pro 
vlded for and medical care must be available 

B Drug Therapy Orug treatment is the 
most important single measure in the manage 
mcnt of tuberculosis although it most be com 
bvned wiUi rest and where indicated aurglcal 
treatment Prug therapy is indicated ui ail 
cases of active disease and is most effective 
when used in conjunction with a well regulated 
program of bed rest and surgery when indicated 
(see below) In general the return to limited 
physical activity is permitted sooner with drug 
therapy and gradual ambulation may be started 
as soon as clinical Improvement la weU estab 
llshed 

The present recommendation Is for pro 
longed administration of combinations of the 
drugs listed below (except vlomycin and pyra 
zlnamide) Many patients seem to benefit from 
prolonged treatment even after moderate re 
slstance of the organisms to the drugs bas been 
shown by sensitivity teats Most authorities ad 
vise a minimum of 12 months of drug treat 
ment after the inactive status has been at 
tabled (National Tuberculosis Association) 


The principal drugs now used in the treat 
ment of pulmonary tuberculosis are isonlai d 
(INH) streptomycin and aminosalicylic acid 
(PAS) The simultaneous use of these 3 drugs 
Is probably justifiable for gravely ill pallen s 
but in the more chronic forms of pulmonaiy tu 
berculosis no definite advantage has been 
shown In general it Is probably wise to with 
hold streptomycin for possible later use (e g 
with surgery) 

1 Isonlazid (INH) This is the most ef 
fectlve drug currently available However 
when used alone Its effectiveness Is decreasei 
by the early development of bacterial resistMCt. 
It should be used with at least one of the other 
drugs listed below 

Isonlazid is Indicated for any active tuber- 
culous lesion including primary tuberculosis 
In children It is of particular value in mOi 
ary tuberculosis tuberculous meningitis 
streptomycin resistant tuberculosis andstre?* 
tomycln intolerance Toxic reactions are in 
frequent in the usual dose of S mg /Kg /day 
They include dermatitis and febrile reaettoM 
With larger doses peripheral neuropathy ant 
rarely CKS irritability may occur There I* 
evidence that the latter are related to pyrl 
doxlne depletion Supplementary doses ef 
pyridojrine (25 60 mg /day) should be given 

2 Streptomycin sulfate The indlcatleai 
for this drug are the same as for isonlazid ex 
cept that It Is less effective than Isonlazid In 
advanced tuberculosis Like Isonlazid itie 
less effective when used alone and whenever 
possible should be given in combination with •• 
least one of the other drugs 

Streptomycin and dihydrostreptomyclnare 
essentially alike in therapeutic effect How 
ever since the toxicity of dlhydrostreptoroyc^’ 
for the eighth nerve (deafness) Is more serlo'** 
than that of streptomycin (vertigo) the latter 
should be used 

Toxic reactions to streptomycin are few 
when the drug is given twice weekly This reg 
Imen produces a therapeutic effect comparab « 
to that of other streptomycin schedules (ezeep 
In the more serious forms of the disease 
where dally dosage may be necessary) 
altzed dermatitis occasionally occurs in W" 
caee the drug must be discontinued. Period 
numbness often appears shortly after Injectl 
and may last for several hours By Itself it 
can be ignored 

3 Aminosalicylic acid or Its calcium or 
sodium salt This drug has a low level 
tuberculosis activity but when used with strep 
tomycln or isonlazid It delays the emergence 
of resistant organisms Toxic reactions in 
elude nausea vomiting and diarrhea 
reaction and occasionally generalized der 
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Anti^erculosiB Drugs 


Drug 

Adult Dose 

Remarks 

onlazld (INK) 1 

5-10 mg./Kg /day* 

Only Indication for using these drugs 
singly is hypersensitivity of the patient 
or known resistance of bacilli to other 
drugs. 


1 Gm. daily or twice weekly. 

ninosallcylic acid | 

(PAS) 

4-5 Gm. t.i.d. , p. c 

sznblned Therapy , 

Streptomycin 
and 

1 Gm. /day or 1 Gm. twice 
weekly. 

Any 2 of these 3 drugs may be used 
(except in severe disease, where all 

3 are indicated) Use INH whenever 
possible In severe disease use 
streptomycin daily until improvement 

Is established (then twice weekly) and 
INH. 10 mg /Kg /day 

Aminosalicylic acid 
and 

4-5 Gm. t.i.d., p.c. (with 
either of above schedules) 

Isoniazid 

5-10 ing, /Kg. /day* (with either 
of above schedules) 


iTdlvided doses. When 10 mg /Kg. /day is used, pyrldoxine, 25-^ mg ( 3/8 - 3/4 gr )/day should 


: given. 


latitis. The gastrointestinal symptoms may 
ometimes be overcome by using a dif/erent 
reparation or by stopping the drug for several 
ays and then resuming it in small doses, grad- 
ally Increasing to the regular dose in 2-3 
eeks. When fever or dermatitis due to PAS 
JXicity occurs, the drug usually must be 
topped. 

4. Viomycin sulfate (Vinactane®, Vlocin®), 
less effective and more toxic drug than the 
>regoing. has limited usefulness where chemo- 
terapy is needed and the above-mentioned 
rugs cannot be used (hypersensitivity, resist* 
nt organisms). The usual dose is 2 Gm. I. M. 
ally or twice weekly for up to 6 weeks. 

5. I^razinamide (pyrazlnoic acid amide, 
*ZA), a drug which occasionally produces ee- 
ere toxic hepatitis, can be used alone or with 
soniazld for 1-3 months when resistance or 
ypersensitivity prevents use of the other drugs. 
Observe carefully for symptoms and laboratory 
vidence of Uver dysfunction, and stop the drug 
irompUy if any abnormality appears. The 

sual adult dose is 0.75 Gm. orally twice dally. 

6. Cycloserine (Seromycln®) has limited 
ntituberculosis activity but is useful when bac- 
erial resistance to the major drugs is present. 
'Specially in connection with resectional sur- 
lery. The usual adult dose is 250 mg. b.i.d. 
Tally, It may cause CNS Irritability. When 
arger doses are used, pyridoxine hydrocWo- 
•Ide, 50mg,/day, and diphenylhydantoin (Dilan- 
In®). 100 mg. (IV2 gr.)/day, should be given, 

C. Collapse Therapy Collapse therapy is 
UtJe used at present. Pneumoperitoneum may 
»e helpful in the presence of persistent activity 
vlth cavitation when surgery is not possible, 

D. Surgery: 

1. Pulmonary resection has gained in- 
:reasing popularity in the treatment of pulmo- 


nary tuberculosis In recent years, although only 
about 5-]07« of patients now being treated in 
tuberculosis hospitals require major surgery. 
Pulmonary resection is indicated in any of the 
following circumstances (1) When there is a 
localized nodule, especially if the diagnosis is 
m doubt (2) For bronchiectasis causing per- 
sistent activity. (3) For bronchial stenosis. 

(4) For old thoracoplasty failures. (Some of 
these can be successfully treated by resection. ) 

(5) For any localized chronic focus which has 
not become “inactive" (National Tuberculosis 
Association Diagnostic Standards. 1961) after 
9-12 months of adequate nonsurgical therapy. 

2 Thoraceplas^ - The indicatfona for 
thoracoplasty are decreasing, this procedure 
still has a place, however, in the following cir* 
cumstances (1) For chrome cavitary lesions 
when resection is not feasible and the lesser 
procedure can be tolerated (2) In certain 
cases where later resection Is contemplated and 
it is felt that thoracoplasty will improve the pa-, 
tlent’s general condition (3) To reduce the 
pleural “dead space' after a large pulmonary 
resection and thus minimize overdistention of 
remaining lung tissue. (4) To close chronic 
empyema spaces. 

E. Diet The diet should be adequate in 
calories and high In proteins and vitamins 
One should attempt to keep the tuberculosis 
patient's weight above normal. No special dietg 
have been shown to be of benefit. 

F. Climate There Is Uttle evidence that 
climate is of any significance in the management 
of tuberculosis. The availability of good med- 
ical care IS far more Important. Excessive 
exposure of large skin areas to the sun should 
be avoided. Patients with tuberculosis should 
avoid exposure to industrial smoke and dust if 
possible. 
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G Symptomatic Treatment The patient 
should be reassured that his symptoms will 
disappear as the illness is brought under con 
trol 

1 Cough In general cough in tubercu 
losis should not be suppressed with drugs 
Nonproductive cough can usually be controlled 
by the patient Productive cough should be en 
couraged and the patient told how to cough 
properly {1 e without a violent inspiratory 
phase the actual cough should be without eflort) 
If it becomes necessary to suppress exhausting 
cough give codeine phosphate 8 15 rog (^/8 

Vi gr ) orally or benzonatate (Tessalon*) 

100 mg every 4 6 hours as necessary may be 
helpful Intermittent Inhalation of 5 10% COj 
with oxygen will diminish cough Patients with 
large cavities who produce copious sputum msy 
be helped by postural drainage When second 
ary Infection is present penicillin or broad 
spectrum antibiotics may be Indicated 

2 Night sweats Avoid excessive bed 
clothing 

3 Hemorrhage The chief danger of hem 
orrhage m tuberculosis is not sudden death but 
aspiration of the infected blood and spread of 
the disease to other parts of the lungs There 
fore use cough inhibitors carefully in the 
treatment of hemorrhage and do not give 
morphine 

Antishock therapy (eee p 3) should be In 
stituted if bleeding is severe and shock is im 
mlnent Reassurance is most important in al 
laying apprehension Phenobarbital sodium 
60 120 mg (1 2 gr ) subeut may be of value 
In quieting the apprehensive patient 

If severe bleeding continuee emergency 
collapse therapy may be necessary However 
It involves the danger of permitting spread of 
the disease 

Continued severe bleeding can sometimes 
hft.'inniK'iJlA.d.w^th.Tfwd^vriui -phutswry 'n/jvCfAni 
1 ml (10 I U slowly IV in 10 ml of nor 
mal saline 

Absolute bed rest Is essential ‘Die value 
of positioning is controversial but com 
plete immobilization Is unwise Moving from 
time to time helps bring up secretions In 
struct the patient in the proper method of cough 
ing (see above) 

H Response to Treatment A favorable 
symptomatic response to treatment is usually 
reported within 2 3 weeks Improvement can 
usually be observed on x rays within 4 weeks 
and positive sputum usually becomes negative 
within 3 months Repeat x ray examination 
and sputum tests preferably cultures should 
be done at monthly intervals during the fmt 
few months of treatment When improvement 


is established the Interval between x rays can 
be lengthened When sputum has been negative 
on 3 consecutive cultures and surgery is not 
indicated a rapid return to normal activities 
can be permitted If there is no x ray improve- 
ment or sputum conversion within 4 months 
the treatment program should be reevaluated 
Tuberculosis is considered inactive when 
the following criteria (National Tuberculosis 
Association Diagnostic Standards) have been 
satisfied for at least 6 months (1) No symp 
toms (2) X ray appearance stable without 
evidence of cavitation and (3) sputum (or gas 
trie or bronchial washings) negative for tubercle 
haciUi by culture 

Prognosis 

Very few people die of pulmonary tubercu 
losis when modern treatment methods are used 
before the disease reaches a very advanced 
stage Most patients including those with ad 
vanced disease can be restored to a normal 
state of health within 12 months 

When the disease has been inactive for 
2 years after the cessation of adequate treat 
ment the danger of relapse Is estimated to be 
less than 1C^» However life long surveillance 
of all treated tuberculosis patients (and persona 
suspected of having active disease) is still 
strongly recommended 
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LUNG ABSCESS 


Essentials of Diagnosis. 

• Development of pulmonary symptoms 
about 2 weeks after possible aspiration, 
bronchial obstruction, or previous 
pneumonia 

• Septic fever and sweats, periodic sud- 
den expectoration of large amounts of 
purulent, foul-smelling or " musty'* 
sputum Hemoptysis may occur 

• X-ray density with central radiolucency 
and fluid level. 

Differentiate from other causes of 
pulmonary cavitation Frledlander's 
pneumonia, bronchogenic carcinoma, 
mycotic infections, and tuberculosis. 

General Considerations. 

Lung abscess U an inflammatory lesion 
which has caused necrosis of lung tissue It 
IS characterized by the onset of pulmonary 
symptoms 10-14 days after clinical disruption 
of bronchopulmonary function or alteration of 
bronchopulmonary structure by any of the fol- 
lowing means (1) Aspiration of infected mate- 
rial (e g , during oral surgery) (2) Suppres- 
sion of cough reflex (e.g , in coma or with 
drugs) (3) Bronchial obstruction (e g , post- 
operative atelectasis, foreign bodies, neo- 
plasms). (4) Pneumonias, especially certain 
baeterUd types. (5) Ischemia (e.g., following 
pulmonary Infarction). (8) Septicemia (espe- 
cially staphylococcic) Infection with pyogenic 
or anaerobic bacteria in any of these situations 
causes lung abscess The usual location is the 
superior segment of the lower lobe or the low- 
er portion of the upper lobe of the right lung. 
PJevntis and at times rupture into the pleural 
space, with bronchopleural fistula (empyema, 
pyopneumothorax) may occur. 

If Inadequately treated, lung abscess usual- 
ly becomes chronic. 

Clinical Findings, 

A Symptoms and Signs Onset may be ab- 
rupt or gradual Symptoms include fever 
(septic type) sweats, cough, and chest pain. 
Cough is often nonproductive at onset. Period- 
ic sudden expectoration of large amounts of 
purulent, foul-smelling sputum followed by a 
remission of systemic symptoms is character- 
istic of lung abscess. Hemoptysis Is common 

Pleural pain, especially with coughing, is 
common because the abscess Is often subpleur- 

Welght loss, anemia, and pulmonary oslco- 
arthropathy appear when the abscess becomes 


chronic (8-12 weeks after onset) 

Physical findings may be minimal. Con- 
solidation due to pneumonitis surrounding the 
abscess is the most frequent fmdlng. It is 
most often elicited over the upper lateral cheat 
wall (axillary areas) Rupture into the pleural 
space produces signs of fluid. 

B Laboratory Findings Sputum is foul- 
smelling and dirD^ gray or brown In anaerobic 
('•putrid") infections, greenish or yellowish 
with a "musty" but not offensive odor In pyo- 
genic (* nonputrid") infections Smear and cul- 
tures for tubercle bacilli are required especial- 
ly in lesions of the upper lobe and in chrome ab- 
scess 

Routine and anaerobic sputum cultures are 
of aid In selection of appropriate antibiotic 
therapy. Blood cultures may reveal septic em- 
bolization as a source of lung abscess 

C X-ray Findings A dense shadow is the 
initial fmding A central radiolucency, often 
with a visible fluid level, appears as surround- 
ing densities subside Tomograms (section 
films) may be necessary to demonstrate cavi- 
tation 

Chest films may also reveal associated 
primary lesions (e.g , bronchogenic carcinoma, 
pulmonary infarction], allow accurate assess- 
ment of response to therapy, provide anatomic 
localization where surgery is contemplated, and 
give information on pleural complications. 

D Instrumental Examination Bronchos- 
copy should be performed routinely, since up 
to 10% of lung abscesses are secondary to 
bronchogenic carcinoma 

Treatment. 

Postural drainage and bronchoscopy are 
important to promote drainage of secretions. 

A Acute Abscess' Intensive antibacterial 
therapy is necessary to prevent destruction of 
lung tissue If the patient Improves, long- 
term treatment (1-2 months) Is necessary to 
assure a cure If the patient falls to respond, 
surgery Is indicated without delay. 

B. Chronic Abscess Although some pa- 
tients with chronic lung abscess can be cured 
with antibacterial agents, antibiotic therapy is 
most often employed as a means of reducing 
Infection in preparation for surgery. 

Complications . 

Rupture of pus into the pleural space (empy- 
ema) causes severe sjmptoms Increase in 
fever, marked pleural pain and sweating the 
patient becomes "toxic" in appearance. In 
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chronic abscess severe and even fatal hemor 
rhage may occur Metastatic brain abscess is 
a well recognized complication Bronehlecta 
BIS may occur as a sequel to lung abscess even 
when the abscess itself is cured Amyloidosis 
may occur If suppuration has continued for a 
longtime 

Prognosis 

The prognosis is excellent In acute abscess 
with prompt and intensive antibiotic therapy 
The incidence of chronic abscess is consequent 
ly low In chronic cases surgery Is curative 


Brocli R C liung Abscess Thomas 19S2 
Flfer W R 6 others Primary lung abscess 
Analysis of therapy and results in 55 cases 
Arch Int Med 107 668 80 1861 


BRONCHOGENIC CARCINOMA 


Essentials of Diagnosis 

• Insidious onset with cough localized 
wheeze or hemoptysis often asympto 
matlc 

• May present as an unresolved pneumo> 
ala or pleurisy with bloody effusion or 
as a pulmonary nodule seen on x ray 

* Metastases to other organs may produce 
initial symptoms 

* Cytologic and bronchoscopic studies may 
confirm findings Thoracotomy early if 
diagnosis is in doubt 

Differentiate from pulmonary tuber 
culosls tuberculous bronchial stenosis 
or a primary Infection or abscess which 
does not respond to antibiotics Dis 
Crete nodules may require thoracotomy 
for diagnosis and differentiation from 
a granuloma or other solitary lesion 

General Considerations 

Cancer arising In the mucous membranes 
of the bronchial tree is the most common intra 
thoracic malignancy It occurs predominantly 
In men (8 1) and may appear at any age but 
moat cases occur in the cancer age group (over 
40) 

The Importance of genetic and environ 
mental factors in the etiology of bronchogenic 
carcinoma is not known However the disease 
is rare in nonsmokers The major bronchi arc 
the site of origin of about 757» of the lesions 
Local Invasion of ribs mediastinal structures 
and nerve plexuses and distant metastases to 
the liver adrenals kidneys and brain are 
omroon 


Clinical Findings 

A Symptoms and Signs Persistent rcm 
productive cough hemoptysis and localized 
persistent wheeze are the major symptoms prc- 
duced by bronchial Irritation erosion and 
partial obstruction (although there may be no 
symptoms) These are often attributed to 
cigarette cough or chronic bronchitis 

Pulmonary infections (pneumonitis lung 
abscess) occurring distal to a bronchial obstm 
tlon frequently dominate the clinical picture and 
mask an underlying neoplasm Any atypical 
pulmonary Infection (persisting recurring er 
responding Incompletely to therapy) should 
suggest carcinoma 

Metastases frequently give rise to the first 
symptoms e g bone or chest pain In osae 
ous or pleural Involvement neurologic syinp 
toms due to brain involvement ( No craniote 
my without a chest film ) 

In general pulmonary signs result from 
the sequelae of bronchial obstruction pleural 
involvement and mediastinal Invasion When 
a solitary small lesion does not produce slg 
nlficant bronchial obstruction or pleural in 
volvement there are no findings If th* lesion 
is large enough there may be physical (and 
X ray) signs of partial er complete bronchial 
obstruction with associated atelectasis and in 
faction 

Clubbing of the fingers nonpitting edera 
of the extremities and periosteal overgrowth 
(seen by x ray) may appear rapidly with a 
localized carcinoma and regress spectacularly 
following surgical removal 

Local spread is characterized by pleural 
fluid (bloody effusion is commonly present) 
signs of mediastinal Invasion (pericardial ef 
ftision hoarseness and brassy cough stridor 
dysphagia) and signs of extension to neck 
structures Bronchogenic carcinoma in the 
upper part of the lung may produce Paneoaat a 
syndrome (ipsilateral Homer s syndrome and 
shoulder-arm pain) 

Particular attention must be paid to in 
volvement of supraclavicular nodes and the de 
vciopment of liver nodules both common sites 
of metastases Careful neurologic examination 
must be performed for evidence of brain me 
tastases 

B Laboratory Findings (The definitive 
stage of diagnosis ) 

1 Sputum cytology In the hands of an ex 
pert cytologlat a positive diagnosis of broncho 
genic carcinoma can be made in 50 to 60^ 
cases on the basis of sputum cytology Severs* 
specimens should be studied 

2 Bronchoscopy Visualization and biopsy 
of the tumor Is possible in 15^ of cases dlag 
nosis Is extended to over fiCTa with cytologic 
studies of bronchial washings 
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3. Biopsy of the supraclavicular fat pad 
may reveal lymph nodes containing metastatic 
carcinoma. 

4. Exploratory thoracotomy may be the 
only way to establish the nature of a mass when 
other studies are negative The risk is small 
in the hands of an experienced thoracic surgeon 

C. X-ray Findings* The cheat film offers 
the greatest possibility of early diagnosis and 
cure. Solitary nodules which do not cause 
symptoms or signs can be detected only by this 
method. Thirty to G07« of these "coin” lesions 
have proved to be carcinomas at thoracotomy. 

The follow-up Investigation of a pulmonary 
infection should include search for evidence of 
delayed or incomplete resolution, associated 
masses, and hilar lymph node enlargement. 
Chest films at weekly intervals are mandatory 
for Infections not responding satisfactorily to 
therapy. 

Treatment. 

Early detection and surgical removal offer 
the only hope of cure. For this reason, a 
routine chest x-ray once a year for all men 
over 40 Is strongly recommended Symptoms 
due to Inoperable lesions may be temporarQy 
controlled by nonoperative means. 

Prognosis. 

Early diagnosis Is important If the lesion 
is to be found in an operable stage. At present 
only about 107« of patients are alive S years 
after diagnosis. 


Mayer, E., &H,C. Maier: Pulmonary Carci- 
noma: Pathogenesis, Diagnosis and Treat- 
ment. Llppincott, 1956 
Shaw, R. R , 8i D. L Paulson: Treatment of 
Pulmonary Neoplasms, Thomas, 1959. 
Umlker, W. O. : Diagnosis of bronchogenic 
carcinoma. An evaluation of pulmonary 
cytology, bronchoscopy, and scalene node 
biopsy. DIs. Chest 37:82-90, 1960. 


BRONCHIAL ADENOMA 


Bronchial adenoma (neoplasm arising in 
the glandular structures of the branchial mu- 
cous membranes) la the most common (807») 
benign" bronchopulmonary neoplasm, and 
constitutes 5-105, of solitary pulmonary nodules. 
Sex distribution is equal, age incidence is some- 
what lower than that of bronchogenic carcinoma. 
It Is locally Invasive. 


Hie great majority of bronchial adenomas 
arise in the proximal bronchi. The onset is 
insidious. Cough and localized wheeze are 
similar to those of bronchogenic carcinoma. 
These tumors are quite vascular, hemoptysis 
is probably the most common complaint. 

Since bronchial adenoma does not tend to 
exfoliate, sputum examination is not helpful. 
Differentiation from bronchogenic carcinoma 
thus depends upon bronchoscopic biopsy or ex- 
ploratory thoracotomy. 

In many cases bronchial adenoma can he 
distinguished from bronchogemc carcinoma 
only by histologic and cytologic study. Dis- 
tinguish also from other benign obstructions, 
e, g. . foreign body, tuberculous bronchial 
stenosis. 

Treatment. 

Pedunculated and locally nonlnvasive ade- 
nomas may sometimes be removed by bronchos- 
copy. It is usually necessary to perform an ex- 
ploratory thoractoray and remove the neoplasm 
surgically. 

The prognosis Is good. The tumor tends 
to be loc^ly invasive, but G-lOTv metastasize 
slowly. Fatalities are not usually due to me- 
tastases but are associated with bronchiecta- 
sis, pneumonitis, hemorrhages, the eempU- 
cations of surgery, or asphyxiation secondary 
to obstruction by the tumor. 


Overholt, R H , Beugas, J.A , A D P. Morse: 
Bronchial adenoma* a study of 60 patients 
•with resection Am. Rev Tuberc 75:865-84, 
1957 


BRONCHIOLAR CARCINOMA 
(Alveolar Cell Carcinoma, Pulmonary 
Adenomatoeia) 


Bronchlolar carcinoma is a relatively un- 
common pulmonary malignancy (1-5% of lung 
cancers) which grows slowly and metastasizes 
late. In contrast to bronchogenic carcinoma, 
it is often bilateral Pulmonary architecture 
is not altered. The neoplastic cells line the 
alveoli and bronchioles. Sex distribution la 
equal. Most cases occur in the age group from 
50-60. 

Since this neoplasm originates In the bron- 
chiolar or alveolar lining, the major bronchi 
are not involved and symptoms develop late 
Copious watery or mucoid sputum is the ma- 
jor sign. With widespread lung involvement, 
dyspnea, cyanosis, dullness to percussion, 
clubbing, and cor pulmonale develop. 
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Cytologic examination of sputum Is valu- 
able since yiis tumor commonly exfoliates. 

The usual x-ray picture is of bilateral mul- 
tiple lung nodules or areas of consolidation (or 
both), but solitary nodules may be present and 
calcification may occur. 

The bilateral occurrence, long survival, 
and relative absence of symptoms help distin- 
guish bronchiolar carcinoma from bronchogen- 
ic carcinoma and bronchial adenoma however 
bronchiolar carcinoma may present as a single 
nodule and with calcification, thus requiring 
differentiation also from tuberculomas, meta- 
static lesions, and mycotic Infections (granu- 
lomas) 

Treatment. 

If involvment is unilateral and there is no 
evidence of extrapulmonary extension, surgi- 
cal excision may be warranted 

Prognosis. 

With treatment survival may be up to 6 or 
7 years Widespread pulmonary involvement 
is the usual cause of death. Metastases occur 
in 50% of cases 


Sochocky. S Alveolar cell carcinoma A 
review with a report of four cases Am 
Rev Tuberc.79-502-U. 1859 


SILICOSIS 


EssentlalB of Diagnosis 

• History of exposure to dust containing 
silicon dioxide (e g , hard-rock 
mining, sandblasting] 

• Characieristlc x-ray changes Bilateral 
nodules, fibrosis hilar lymphadenopa- 
thy 

• Recurrent respiratory infections 

• Note Tuberculosis is a common compli- 
cation 

Differentiate from other pneumo- 
conioses (history of specific exposure), 
mycotic infections, neoplasms, and 
sarcoidosis 

General Considerations. 

The pneumoconioses are chronic fibrotlc 
pulmonary diseases caused by inhalation of in- 
orgamc occupational dusts Free silica (silicon 
dioxide) Is by far the most common offender 

Clinical Findings 

A Symptoms and Signs Symptoms may be 
absent or may consist only of unusual suscep- 


tlbiltty to upper respiratory tract Infections, 
“bronchitis, '* and pneumonia. Dyspnea on ex- 
ertion Is the commonest presenting complaint 
It may progress slowly for years. Cough usual 
ly develops and is dry initially but later be- 
comes productive, frequently with blood- 
streaked sputum. Severe hemoptysis may oc- 
cur. 

Physical findings may be absent In patients 
with advanced silicosis, who may be afebrfle 
and well-nourished 

B. Laboratory Findings Sputum studies 
for acid-fast bacilli are indicated to rule out 
sUicotuberculosis. 

C X-ray Findings* Chest x-rays are not 
diagnostic but often strongly suggest the diag- 
nosis, Abnormalities are usually bOateral, 
symmetric, and predominant in the inner raid- 
lung fields. Small nodules tend to be of uni- 
form size and density. Enlargement of hilar 
nodes is a relatively early finding. Fibrosis 
IS manifested by fme linear markings and re- 
ticulation Coalescence of nodules produces 
larger densities. Associated emphysema gives 
an x-ray picture of increased radiolueency. 
often quite strlkmg at the lung bases. 

Treatment. 

No specific treatment is available. Symp- 
tomatic treatment is Indicated for chronic 
cough and wheezing. When tuberculosis occurs 
antituberculous drugs must be continued for 
life 

Prognosis 

Gradually progressive dyspnea may be 
present for years The development of com- 
plications especially tuberculosis markedly 
worsens the prognosis 


Morrow, C S , & A C Cohen* The pneumo- 
conioses. M CUn North America 43 171*89, 
1959 


OTHER PNEUMOCONICSES 


The following substances, when Inhaled, 
cause varying degrees of pulmonary inflamma- 
tion. fibrosis, emphysema, and dlsabillV* 
usually to a lesser degree than silicon dioxide 
coal dust, bauxite (aluminum and silicon) 
asbestos (dehydrated calcium-magnesium sil- 
icate), mica dust (aluminum silicates), talc 
(hydrous magnesium silicate), graphite (crys- 
tallized carbon plus silicon dioxide) beryllh’*^ 
and diatomaceouB earth The latter Is almos 
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Pneumoconioses* 


Disease and 
Occupation 

Causative Particle 
and Pathology 

Clinical Features 

X-ray Findings 

Silicosis 
(mining, drill- 
ing blasting, 
grinding, 
abrasive man- 
ufacture) 

Free silica (SlOj, par- 
ticle size about 3 (i), 
causing lymphatic 
blockage, nodules, 
emphysema, infection, 
fibrosis. 

Required exposure is 2-20 years 
Dyspnea on exertion, dry cough. 
Frequent infections, especially 
tuberculosis Pulmonary Insuf- 
ficiency, chronic cor pulmonale. 

Hilar adenopathy, nod- 
ules (Inner, mid lung 
fields), over-all in- 
creased radiolucency, 
fibrosis Signs of as- 
sociated tuberculosis. 

Asbestosis 
(asbestos 
mining and 
processing) 

Magnesium silicate 

(particle size 10-200 

m). rod-shaped bodies 

visible in tissue sec- 

tions and sputum, 
causing obstruction of 
bronchioles, distal 

atelectasis, fibrosis 

(little nodulation). 

Required exposure 2-6 years. 

Dyspnea early. Productive 
cough Pulmonary insufficiency 

Corns * on skin of extremities 

(imbedded particles). Possible 

increased incidence of broncho- 

genic carcinoma. 

Fine reticular mark- 
ings in lower lung 
fields. Thickening of 
pleura ("ground 
glass” appearance), 
obliteration of costo- 
phrenic angles. 

Berylliosis 
(beryllium 
production, 
manufacture 
of fluorescent 
powders) 

Bei^llium particles. 
Acute patchy infiltra- 
tions, resembling 
bronchial pneumonia. 
Chronic Fine nodules, 

“lace-work” fibrosU, 

slight hilar adenopa- 
thy. 

Acute After a few weeks of ex- 

posure, upper respiratory 
symptoms, "bronchitis, ‘pneu- 
monia * later 

Chronic Required exposure 6- 18 

months. Dyspnea, cough weight 

loss, cyanosis. Various skin 
lesions, pulmonary insufficiency, 
cor pulmonaie. 

■ 

Bauxite pneumo- 
coniosis 
(Shaver's dis- 
ease) (produc- 
tion of fused 
aluminum) 

Aluminum (particle 
size 0.02-0 5 m), caus- 
ing hilar adenopathy, 
fibrosis, atelectasis, 
emphysema. 

Required exposure is several 
months to 2 years Dyspnea 
(marked pulmonary Insufficiency) 
Attacks of spontaneous pneumo- 
thorax 

Hilar and mediastinal 
adenopathy, irregu- 
larity of diaphragms, 
fibrosis, emphysema 

Anthracosis 
(rarely dis- 
sociated from 
silicosis) 
(mining, city 
dwellers) 

Coal dust, causing 
black discoloration of 
lungs, nodes, distant 
organs (nodules rare). 

Progressive disease (fibrosis, 
emphysema) reported in Welsh 
soft-coal workers. Small quan- 
tities of silica may be an impor- 
tant factor 

■Reticulation," fine 
nodules. Coal dust 
per se probably does 
not produce the large 
densities seen in 
silicosis. 

Siderosls 
(iron ore 
processing, 
metal drilling, 
electric arc 
welding) 

Iron oxides, metallic 
iron, causing “red” 
(oxides) and ‘'black” 
(metallic) discolora- 
tion of lung. * Bed” 
type leads to fibrosis. 
"Black" type associ- 
ated with silicosis. 

Symptoms are those of associ- 
ated silicosis. 

Dependent m&lnly on 
associated silicosis 


•Actual exposure is rarely to one dust alone. 
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pure silicon dioxide and produces effecta essen- 
tially like those of silicosis. 

Identification of these pulmonary dust dis- 
eases depends upon a careful inquiry into pos- 
sible occupational or casual exposure 
Treatment is symptomatic 


See references under Silicosis 


PULMONAKY ATELECTASIS 


Essentials of Diagnosis 

• Acute sudden marked symptoms of 
dyspnea cyanosis, fever even if area 
Is small 

• Chronic almost no symptoms even if 
area is large 

■ Mediastinal shift toward involved side 
diaphragm up. narrowing of intercostal 
spaces 

• Homogeneous density on x-ray 

Distinguish from lobar pneumonia 
pulmonary infarction pneumothorax 
and other pulmonary infections 

General Conslderattone 

Pulmonary atelectasis is a collapse and 
nonaeration of lung segments distal to a com- 
plete bronchial obstruotlon produced by a wide 
variety of diseases A clinical history consist- 
ent with retention of secretions, aspiration of 
a foreign body, or bronchial infection can usu- 
ally be obtained 

Postoperative atelectasis is the most com- 
mon variety (occurs In 2-5% of patients after 
major surgery) The onset is usually 24-72 
hours after operation 

Bronchial obstruction prevents entry of 
air into the distal segment lobe or even the en- 
tire lung ("masalve atelectasis") 

Compensatory changes occur to 'fill m the 
space" previously occupied by the collapsed 
lung ( 1 ) shift of the mediastinum toward the 
side of collapse. (2) upward displacement of 
the diaphragm on the Involved side and (3) 
overexpanslon of remaining lung tissue on both 
sides ("compensatory emphysema"). 

Compression of the lung from without (e, g 
pleural effusion) is of far less physiologic sig- 
nificance than atelectasis due to obstruction. 

Clinical FlnUngs. 

A Symptoms and Signs The severity of 
symptoms depends upon the site of obstruction 
and the rate at which It develops, and the pres- 


ence or absence of infection In atelectatic ares 
The more acute the onset (e.g.. postoperative 
atelectasis), the more marked the symptoms. 
Kfasslve collapse in acute atelectasis causes 
marked dyspnea, cyanosis, tachycardia chest 
pain, and fever Lesser degrees of collapse 
produce variable symptoms, but even a small 
acute atelectasis may produce symptoms. 

Symptoms, e.g., wheezing and cough are 
often due to the obstruction itself or to infec- 
tion distal to the block. 

The physical findings in acute atelectasis 
Include marked decrease of chest motion on the 
affected side, with narrowing of Intercostal 
spaces, displacement of the mediastinum to the 
involved side, as shown by the shift of the tra- 
chea cardiac apex, end dullness, percussion 
dullness, and decreased to absent vocal freml 
tus breath sounds, and voice sounds. Bron- 
chial breath sounds are occasionally present 
over the atelectatic area and may alternate wil*i 
diminished breath sounds. 

In chronic atelectasis, dlspUcerocBtoftii* 
mediastinum Is modified by the slowness of 
compensatory changes, rigidity of the medi- 
astinum due to the underlying disease, and 
changes of the elasticity of the surrounding dii 
eased lung. 

B X-ray Findings The collapsed seg- 
ment Is visible aaa homogeneous "ground 
glass" density The atelectatic portion of lung 
Is denser than a comparable area of consoli- 
dation because no air is present with the fluid 
The volume of the collapsed lobe diminishes 
markedly The diaphragm Is displaced up- 
ward on the side of the collapse Mediastinal 
shift to the involved side Is a major diagnostic 
feature Pleural fluid is not Infrequently noted 
on the affected aide, but It falls to displace the 
mediastinum back to the rnidline and the fluid 
line is seen to run dovmward and laterally 
from the midline Instead of upward and later- 
ally (as in fluid without atelectasis) 

C. Instrumental Examination- Bronchos- 
copy is very helpful In diagnosis and treatme 

CompUcatlons . 

The sequelae of unrelieved obstruction 
with atelectasis are Infection, destruction of 
lung tissue with fibrosis, and bronchiectasis 

Treatment, 

A. Postoperative Atelectasis Force the 
patient to cou^ and to hyperventilate, either 
voluntarily or by use of a mixture of 85% oxy 
gen and 5% CO, administered by mask for sev- 
eial minutes every 1-3 hours. (This is also a 
good preventive measure. ) 
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Bronchodilatation by aerosol with intermit- 
tent positive pressure (e.g., Bennett valve) 
has been demonstrated to resolve many cases 
of postoperative atelectasis. The apparatus 
should be used for 30 minutes every 2-3 hours 
for 24 hours before deciding that other meas- 
ures are necessary. 

Aspiration of the tracheobronchial tree 
with a soft rubber catheter passed blindly 
throu^ the nasopharynx or with the aid of a 
laryngoscope Is often effective. 

If the above fail or atelectasis Is massive, 
aspiration of mucus by bronchoscopy is indi- 
cated 

Give procaine penicillin G, 300,000 units 
I SI. , twice daily. 

B. Spontaneous Atelectasis Bronchoscopy 
Is indicated to determine the nature of the ob- 
struction and to institute appropriate treatment 

Prognosis. 

Although the outlook is usually good, un- 
relieved collapse may result in death (when 
massive) or in prolonged morbidity (when lobar 
or segmental). 


Langston. K.T., Pantone, A.M., AM. Mela- 
med: The Postoperative Chest. Thomas, 
1958. 


CHRONIC PULMONARY EMPHYSEMA 


EsBentials of Diagnosis 

• Insidious onset of exertional dyspnea, 
no dyspnea at rest or orthopnea. 

• Wheezing is common. 

• Productive cough, often ineffective In 
clearing the bronchi. 

• Barrel chest, use of accessory muscles 
of respiration. 

• Over-aerated lung fields and flattened 
diaphragm on chest x-ray. 

Dyspnea must be differentiated from 
that due to congestive heart failure. 

General Considerations. 

Emphysema is characterized by diffuse 
distention and over-aeration of the alveoli, dis- 
ruption of Intra-alveolar septa, loss of pul- 
monary elasticity. increased lung volume, and 
associated Impairment of pulmonary function 
due to disturbed ventilation and altered gas and 
blood flow. 

Emphysema may occur (1) in the absence 
of a history of preceding chronic lung disease 


(etiology is unknown, although an inherent de- 
fect in pulmonary elastic tissue has been sug- 
gested), (2) secondary to chronic diffuse bron- 
chial obstruction (e. g, , asthma, bronchitis) 
or (3) In association with fibrotic pulmonary 
disease (e.g,. silicosis, fibrosis). Ibere is 
no justification for the view that glass-blowing, 
wind-instrument playing, and similar occu- 
pations cause emphysema. Many investigators 
feel that cigarette smoking is a major cause, 

Empitysema is the most common cause of 
chronic pulmonary msufficiency and chronic 
cor pulmonale. It Is predominantly a disease 
of middle-aged men. 

Localized and microscopic areas of em- 
physema occur in maty pulmonary diseases. 
The entity considered here refers to a diffuse 
process in which emphysematous changes are 
the predominant pathologic feature. 

Clinical Findings. 

A. Symptoms and Signs The diagnosis of 
physiologically significant emphysema depends 
upon a history of exertional dyspnea and chron- 
ic productive cough (the most frequent pre- 
senting symptoms) Onset is usually insidious. 
Dyspnea at rest and orthopnea are unusual even 
with advanced emphysema (except with super- 
imposed acute bronchial disease). Productive 
cough is common. Cough is frequently aggra- 
vated by intercurrent respiratory Infections, 
Bouts of wheezing are not unusual. Minor re- 
spiratory infections which would be of no con- 
sequence to patients with normal lungs can pro- 
duce fatal or near-fatal disturbances of re- 
spiratory hmction in the patient with emphyse- 
ma. 

Weakness, lethargy, anorexia, and weight 
loss are due to hypoxia, the increased muscu- 
lar activity required for breathing, and re- 
spiratory acidosis. 

The chest is maintained in a fixed inspira- 
tory position (“barrel-shaped") with Increased 
anteroposterior diameter. The neck appears 
shortened. Accessory muscles of respiration 
(sternomastolda. pectorals, scaleni) are em- 
ployed along with overuse of abdominal and up- 
per Intercostal muscles. Palpation confirms 
decreased costal motion, with a tendency of 
the entire thorajc to move vertically as a unit. 
Diffuse hyperresonance, especially at the 
bases, masks the normal cardiac and hepatic 
dullness. Descent ot diaphragms is decreased 
to absent. Breath sounds are diminished, with 
a prolonged and high-pitched expiratory phase. 
Scattered musical wheezes and rhonchi are fre- 
quently present. 

The liver is depressed by the flattened di- 
aphragm and may be palpable 2-3 cm. below 
the costal margin. The lips and nail beds ore 
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cyanotic The face is frequently ruddy to 
ruddy-cyanotic reflecting anoxia and compen- 
satory polycythemia Clubbing of the fingers 
and toes is occasionally encountered along 
with other manifestations of pulmonary osteo 
arthropathy 

Peripheral edema and venous distention oc- 
cur if right heart feiilure (cor pulmonale) is 
present 

B X ray Findings Hyper illumination of 
lung fields is most marked at the bases and be 
hind the sternum The anteroposterior chest 
diameter is increased Low flat diaphragms 
move poorly on fluoroscopy Bullae may ap 
pear as annular transparencies occasionally 
of immense slse 

Bronchograms may reveal a loss of the 
normal delicate ‘tree-ln-full bloom pattern 
of the terminal bronchioles 

C Laboratory Findings Vital capacity 
may be normal in emphysema even though ex- 
tensive disease is present Increased residual 
air volume is the most characteristic abnor- 
mality, but its determination is not a clinical 
procedure A reduction in the timed vital 
capacity is a simple and direct measure of 
air trapping 

RBC and packed cell volume may be in 
creased (polycythemia) but marked polycy- 
themia IS not a frequent finding in emphysema 

Complications 

Recurrent acute suppurative infections of 
the bronchioles are manifested by Increase in 
dyspnea cyanosis fever and the production 
of purulent sputum Such infections are a 
grave matter in patients with poor pulmonary 
function 

Indiscriminate prolonged administration of 
oxygen to patients in respiratory acidosis may 
remove the last remaming stimulus to resplra 
tion 1 e hypoxia resulting in hypoventilation 
increasing acidosis and coma 

Spontaneous pneumothorax may result from 
rupture of an emphysematous bleb into the 
pleural space 

Congestive right heart failure may result 
from chronic emphysema worsening the prog 


Treatment 

A Specific Measures Since many patients 
have an associated chronic bronchitis with 
some elements of spasm therapy is generally 
similar to that outlined for chronic bronchitis 
or chronic bronchial asthma 

I Bronchodilators to relieve bronchial 
spasm 


2 Eradicate any infection - Give specific 
antibiotics (or tetracycline If bacterial aensl 
tlvlty cannot be determined) Prolonged ther 
ai^ may be necessary 

3 If the above measures fail to relieve 
bronchial spasm corticosteroids may give 
dramatic relief They should be used in mini 
mum dosage with careful attention to the dan- 
gers and precautions outlined in Chapter 17 

6 General Measures 

1 Oxygen inhalation Is often necessary 
but must be used cautiously and the patient ob 
served frequently to prevent hypoventilation 
and coma due to COj retention Oxygen can be 
given safely by the intermittent positive pres 
sure method since this also pro^ces adequate 
ventilation and removes COj Where marked 
hypoventilation la already present an automat 
Ic cycling device or manual cycling of the ap 
paratus is necessary 

Tracheostomy should be used early in 
critical patients to improve ventilation and per- 
mit removal of secretions 

2 Maintain optimal mechanical efficiency 
of the diaphragm Exercises to strengthen the 
abdominal muscles and permit more complete 
exhalatioD should be encouraged Overdisten 
tlon of lungs can often be temporarily relieved 
by the following maneuver The patient places 
the palms of both hands under the anterior ribs 
and pushes Inward and upward during the end 
of expiration This is repeated 10 IS tlmae 

2 3 times daily Patients often state that their 
dyspnea is relieved for hours In this way 

Prognosis 

The prognosis for morbidity and mortality 
depends upon the extent of pulmonary insuffl 
ciency which is best judg^ by the patient s 
tolerance for exercise and by pulmonary func 
tion studies 

Barach A L , & H A Blckerman (editors) 
Pulmonary Emphysema Williams & 
Wilkins 1956 

Loenhardt, K O Resuscitation of the mori- 
bund asthmatic and emphysematous patient 
New England J Med 264 785-90, 1961 
Richards. D W , Jr Pulmonary emphysema 
etiologlc factors and clinical forms Ann 
Int Med 53 1105-20, i960 


THE ALVEOLAR-CAPILLARy 
BLOCK SYNDROME 


This clinical syndrome doe to impalre*^ 

octygen-dlffuslng capacity of the lungs, occur 


} 
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in a variety of diseases which involve the al- 
veolar-capillary Interface. Prominent ammg 
these are sarcoidosis, berylliosis, sclero- 
derma, miliary tuberculosis, idiopathic fibro- 
sis and granulomatosis, mitral stenosis, and 
asbestosis. 

The principal clinical features are hyper- 
ventilation, tachypnea, dyspnea, cyanosis, and 
basal rales. Signs of bronchial obstruction 
(e. g. , wheezing) are usually absent. Chest 
films almost always reveal striking and diffuse 
Infiltration. 

Precise definition is made by pulmonary 
function tests, which reveal the following: 

(1) Anoxemia, (2) normal or decreased arte- 
rial CO2 tension, (3) uniform reduction in lung 
volume with normal residual volume /total lung 
capacity ratio, (4) well-preserved maxima! 
breathing capacity, and, especially, (S) de- 
creased diffusing capacity 

Treatment Is directed at the underlying 
cause of the Impaired oxygen diffusion. If this 
is reversible. Improvement can be anticipated. 
Miliary tuberculosis and some forma of pul- 
monary edema are reversible with appropriate 
treatment. Diffuse pulmonary sarcoidosis in 
its acute form and some types of nonspecific 
grsAuloma respond dramatically to cortico- 
steroid drugs. When fibrosis is well estab- 
lished, improvement usually does not occur 

When oxygen is required it is best given 
by an intermittent positive pressure method 


Boden. M.E,, LU.A. Boden: The alveolar- 
capillary block syndrome. Editorial. Ara 
J. Med. 24:493-6, 1958. 


PULMONARY EMBOLISM 


Essentials of Diagnosis 

* Sudden onset of dyspnea, cough, and 
pleuritic pam. 

•Hemoptysis, friction rub. 

• X-ray density, transient right ventricu- 
lar strain pattern on ECG. 

•Often a history or findings of thrombo- 
phlebitis. 

Differentiate from myocardial in- 
farction. Pulmonary infiltrates do net 
occur in myocardial infarction, although 
the 2 conditions frequently coexist. 
Differentiate also from pneumonia and 
atelectasis, which have similar pul- 
monary InfUtrates. 


General Considerations. 

Most emboli arise from thromboses in the 
deep veins of the lower extremitfes. (Em- 
boli of air, fat, and tumor cells are not dis- 
cussed here, ) This event is so common in the 
older, bedridden, or postoperative patient 
that any sudden appearance of pulmonary or 
cardiac symptoms and signs In such patients 
should at once suggest this diagnosis. 

Important factors which predispose to the 
formation of deep vein thromboses (i. e., of 
pulmonary emboli) Include age (people over 40 
most frequently affected) confinement to bed, 
cardiovascular disease (especially congestive 
failure and myocardial infarction), obesity, 
postopeiative state (especially extensive pel- 
vic and abdominal surgery), postpartum state, 
and severe trauma. 

Emboli arising from thrombi of the upper 
extremities and the right heart are uncommon. 
There is evidence that the consequences of 
pnilmonary embolism are more severe in a 
lung which has been the site of previous con- 
gestion (e g. , congestive failure) "nie occur- 
rence of embolization while straining at stool, 
rising from a chair, etc , suggests a 'me- 
chamcal*’ factor in dislodging emboli from 
thrombi 

There Is evidence that thrombi may arise 
m situ tn cardiac disease with congestion of 
the lungs 

Clinical Findings. 

The clinical and laboratory manifestations 
of pulmonary embolism depend largely on the 
level at which the obstruction occurs, hence 
on the size of the embolus. In a terminal ar- 
tery the findings may be minimal or absent, In 
a medium-sized artery, predominantly pulmo- 
nary symprtoms and signs and x-ray densities: 

In a large artery, predominantly cardiac signs, 
distention of neck veins and liver, and ECG 
changes, progressing to shock, syncope, cy- 
anosis. and sudden death. The latter symp- 
toms and signs are those of the embolism per 
se. hemoptysis, pleuritic pam, and infiltrates 
on x-ray result from lung infarction, and ap- 
pear 12-36 hours after embolism. 

The source of a pulmonary embolus is fre- 
quently clinically "silent. ” 

A. Symptoms and Signs* These are charac- 
teristically sudden and episodic, interspersed 
wlth**sllent” intervals. Chest pain (present 
In 75^ of cases) may be pleuritic or anginal 
(not dependent upwn pre-existing coronary dis- 
ease), Dyspnea (507» of cases) varies from 
mild wheezing to frank pulmonary edema. 
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Sudden dyspnea in the absence of obvious evl 
dence of cardiac or pulmonary disease Is a 
characteristic of pulmonary embolism Cough 
occurs in about 30% of cases hemoptysis in 
about 25% Syncope Is a much more frequent 
symptom in pulmonary embolism than in acute 
myocardial infarction 

Temperature commonly (70%) rises sharp 
ly at the onset of symptoms this may be the 
sole manifestation of pulmonary embolism 
Shaking chills are rare 

Cardiac signs include tachycardia (50%) 
prominent pulsations in the second and third 
left Intercostal spaces (rare) accentuation of 
the second pulmonic sound loud systolic mur 
mur protodiastolic gaUop vascular collapse 
( shock ) and cyanosis 

Pulmonary signs which may be transient 
include rales signs of consolidation pleural 
friction rub and (occasionally) signs of pleur 
al fluid 

B Laboratory Findings Moderate leuko 
cytosls occurs in 70% of cases hyperbUlrubt 
nemVa to 5Cl*» The aedimenlatlon rate Is ele 
vated 

C X ray Findings Abnormalities usually 
result from pulmonary infarction they may not 
appear for several days Clouding at the base 
of the lung obscuring the costophrenic angle 
may be an early sign A wedge shaped density 
with the base against a pleural surface is the 
classical infarct shadow but oval round 
or irregular densities are more frequently en 
countered Pleural effusions usually small 
are frequent 

D ECG Findings These are often tran 
slent evolve rapidly In at least 10 20% of cases 
and would probably be encountered oftener U 

ard leads show a deep S in lead I prominent 
Q with Inverted T in lead III tall P in lead II 
(occasionally) and right axis deviation Pre 
cordial leads show inverted T waves In Vj ^ 
transient incomplete right bundle branch block 
prominent R waves over the right precordlum 
and displacement of the transitional zone to the 
left { clockwise rotation ) 

Treatment 

Whenever a patient has a pulmonary embo 
lisro suspect venous thrombosis and institute 
Immediate therapy 

A Emergency Measures 

1 Give oxygen In high concentration (prcf 
erably lOCPi) by mask to overcome-anoxia 
This also helps prevent cardiorespii^ory &il 


2 Combat pulmonary arteriolar spasm 
with papaverine hydrochloride 30 SO mg 
{Vi 1 CT ) and atropine sulfate 0 6 1 mg 
(VlOO V60 gr ) 1 V slowly, and repeat every 
3 4 hours 

3 For severe pain give meperidine hy 
drochloride (Demerol®) 50 100 mg subcut < 
IV or morphine sulfate 8 15 mg (^8 Vl gi 
subcut or I V These agents should be avoid 
ed fn the presence of shock 

4 Treat shock if present with vssopres 
sor drugs such as levarterenol bltartrate 
(Levophcd®) 4 mg /L or metaramlnol bltar 
trate (Aramlne®) 15-100 mg fnSOOml 5% 
dextrose solution I V Adjust the rate of in 
fusion to maintain the systolic pressure at 
about SO mm Ilg 

5 Anticoagulant therapy should be started 
to prevent additional thrombus formation 

B Follow up Treatment Observe care- 
fully for secondary infection and institute ant 
biotic treatment promptly if signs occur If 
pleural effusion occurs and embarrasses res 
plratlon remove fitoii by paracentesis 

Prognosis 

Pulmonary embolism is a common cause 
of sudden death The prognosis is grave when 
acute cor pulmonale or vascular collapse 
(shock) occurs Recovery from small emboh 
is frequent The mortality rate rises with escn 
episode of embolism 

Gorham L W A study of pulmonary embo 
Usm Parts I H, and IH Arch Int Med 
108 8 22 1961 


DISEASES OF THE PLEURA 


FIBRINOUS PLEURBY 


Deposition of a fibrinous exudate on the 
pleural surface is the cardinal pathologic 
ture of fibrinous pleurisy This Is usually s^ 
ondaiy to a pulmonary disease pneumonia pw 
monary infarction and neoplasm are the mos 
frequent causes Fibrinous pleurisy may pf® 
cede the development of pleural effusion 
Chest pain is typically pleuritic i ® 

It is greatest during inspiration Pain is ml 
mal or absent when the breath is held or when 
the ribs are splinted Referred pain may o® 
cur from the diaphragmatic pleura to the 
shoulder and neck (central diaphragm) or up 
per abdomen (peripheral diaphragm) 
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Pleural friction rub ('’to*and-fro. " 
"gqueal^-leather” or ’'grating*' 60und3)with 
respirations is pathognomonic. It may occur 
without pleuritic pain and vice versa. Splint- 
ing of the involved chest is characteristic, with 
decreased motion and shallow, “grunting" 
respirations. The patient lies on the painful 
side. Other ilndlngs reflect the underlying pul- 
monary disease. 

Treatment is aimed at the underlying dis- 
ease. The treatment of the pleurisy consists 
only of relieving pain. Analgesics and ethyl 
chloride spray may be used as necessary. 
Strapping the chest with adhesive tape may 
give relief by restricting movement Procaine 
intercostal block may be used in more severe 
cases. 

Fibrinous pleurisy clears promptly with 
the resolution of the primary process Pleural 
scars may remain and create mmor diagnostic 
difficulties on future chest x-rays. 


PLEURAL EFFUSION 


Essentials of Diagnosis 

• Dyspnea if effusion is large, may be 
asymptomatic. 

• Decreased breath sounds, flatness to 
percussion, egophony. 

• The underlying cardiac or pulmonary 
disease may be the major source of 
sympioDiS and signs. 

• X-ray evidence of pleural fluid. 

Every effort should be directed to- 
ward the diagnosis of the primary dis- 
ease, e.g , neoplasm, cardiac iaUure. 
tuberculosis, pneumonia. "Idiopathic" 
pleural effusion often proves to be of 
tuberculous origin 

General Considerations. 

Any fluid collection (transudate or exudate) 
in the pleural space constitutes a pleural ef- 
fusion Because there is considerable varia- 
tion in the type of effusion produced by a 0ven 
disease, diagnostic rules such as, “tubercu- 
lous effusions are never bloody, ” are of statis- 
tical significance but are not binding upon the 
diagnostic evaluation of Individual cases. 

Numerous disease processes of inflam- 
matory. circulatory, and neoplastic origin can 
cause pleural effusion. 

Clinical Flndii^B. 

A. Symptoms and Signs There maybe no 
symptoms. Chest or shoulder |ain may be 


present at onset, especially when fibrinous 
pleurisy precedes the effusion Dyspnea may 
be mild or, with large or rapidly formmg ef- 
fbsions. prominent. Cardiac dyspnea may be 
associated with effusion. Fever, sweats, cough, 
and expectoration may occur, depending upon 
the underlying cause. 

Physical findings include decreased motion 
of the chest and decreased to absent vocal 
fremitus on the side of the fluid, flat percus- 
sion note and decreased to absent breath sounds 
over the fluid, and egophony ('’e"-to-‘'a’' 
sound) at the upper level of the fluid With 
large effusions the mediastiinim shifts away 
from the fluid (as shown by displacement of the 
trachea and the cardiac apex) although under- 
lying atelectasis may result in a shift toward 
the fluid Signs resembling those of consoli- 
dation (dullness, bronchial breath sounds, bron- 
chophony) are occasionally elicited over the 
fluid, presumably as a result of compression 
of the underlying lung by large, rapidly form- 
ing effusions 

B X-ray Findings- 300 mi or more must 
be present before fluid can be demonstrated by 
x-ray Obliteration of the costophrenlc angle 
is the earliest sign. Later, a homogeneous 
triangular density with a concave medial bor- 
der extends upward to Che axilla, other borders 
are formed by the lateral chest wall and the di- 
aphragm. The mediastinum shifts away from 
the fluid (displaced heart and tracheal air shad- 
ow) The mobility of the fluid shadow, which 
"pours" into dependent areas of pleural space 
when the patient is placed on the Involved side, 
may aid in the demonstration of small effusions 
An apical distribution of fluid along the inter- 
l^ar fissures or in loculated areas may be 
noted. 

C Thoracentesis This is the definitive 
diagnostic procedure. It demonstrates con- 
clusively the presence of fluid, and provides 
samples for study of physical characteristics, 
protein content, cells, and infectious agents. 
Thoracentesis should be performed carefully 
to avoid Introducing Infection and puncturing 
the visceral pleura, 

1. Removal of fluid for examination - Re- 
move 50-300 ml. Use a two-way stopcock to 
avoid introduction of air. Care must be exer- 
cised to avoid contaminating the pleural space. 

2 Pleural fluid examination - (Specimen 
must be fresh. ) Take specific gravity to de- 
termine if the flu’d is exudate or transudate 
Smear and stain for the detection of organ- 
isms and nature of the cellular content Col- 
lect a specimen with an anticoagulant for cell 
count. Culture on appropriate media and gum- 
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ea pig inoculation are indicated for all fluids 
from unexplained pleural effusions to demon 
strate the presence of tubercle bacilli or fungi 
Perform pathologic examination of a centrt 
fuged button In suspected cases of malignancy 

D Pleural Biopsy This procedure has be 
come very simple and valuable as a result of 
the development of better biopsy needles (e g 
Abrams needle) which permit thoracentesis and 
removal of one or more tissue specimens with 
the same needle Pleural biopsy is Indicated 
whenever the diagnosis is in doubt If the 
tissue is not diagnostic several more sped 
mens should be taken 

Prevention of Post pneumonic & Other Sterile 
Effusions 

Preventive measures are directed at the 
primary disease Begin or continue antibiotics 
as for treatment of pneumonia until the patient 
has been afebrile for 10 14 days or fluid is al 
most entirely resorbed 

Treatment 

A Post pneumonic and Other Sterile Ef 
fusions Remove readily obtainable fluid by 
multiple thoracentesis at daily intervals U 
necessary Removal of more than 1000 ml at 
e tune Is not advisable Reexamine pleural 
fluid to rule out empyema if the pleurisy does 
not respond to treatment Bed rest is essen 
tial until the patient is afebrile 

B Tuberculous Effusion Uncomplicated 
primary effusion in a patient with a positive 
tuberculin skin test is treated essentially as 
minimal pulmonary tuberculosis A course of 
isoniasid and aminosalicylic acid (PAS) or iso 
niazid and streptomycin is recommended Bed 
rest is indicated as for minimal pulmonary tu 
berculosis Removal of all readily available 
fluid by thoracentesis Is advisable to minimize 
later thickened pleura When high fever 
persists longer than 2 weeks hematogenous 
dissemination should be suspected Careful 
follow up for S years is necessary because 
many patients with primary tuberculous 
effusions develop pulmonary tuberculosis later 
usually within 5 years 

Prognosis 

The prognosis is that of the underlying dis 

ease 


Ungerlelder J T The diagnostic significance 
of pleural effusion Dis Chest 32 83 92 
1957 


PLEURAL EMPYEMA 
(Nontuberculous) 


Acute Infection of the pleural space may 
result from (1) direct spread from adjacent 
bacterial pneumonia (especially pneumococck 
streptococcic and staphylococcic) (2) niphir 
of lung abscess into the pleural space (3) in 
vasion from adjacent osteomyelitis (rib ver 
tebra) (4) Invasion from subphrenic infection 
or (5) traumatic penetration The availability 
of early and specific therapy for these cond 
ttona has made empyema an uncommon dis 
ease 

The clinical findings are often obscured by 
the primary underlying disease Pleural pale 
fever and toxicity after clinical Improve 
ment of the primary disease in association 
with physical and x ray signs of pleural fluid 
are characteristic Thoracentesis reveals a 
frankly purulent exudate from which the etio 
logic organism may be cultured Empyema 
like lung abscess may become chronic with 
a prolonged course and little tendency to spon 
taneous resorption (especially in broncblec 
tasis and tuberculosis) 

The key to successful nonsurgical treat 
ment of an acute empyema is early diagnosis 
Any collection of fluid appearing In the courss 
of a pulmonary inflammatory disease should be 
aspirated at once If pus is present a sped 
men should be obtained for culture The fluid 
is then aspirated as completely as possible tad 
irrigated with aterile physiologic saline solu 
tion until the irrigating solution returns clear 
Aqueous penicillin one million units and 
streptomycin 0 5 Gm in 10 ml of saline 
are left In the pleural space following the irri 
gation Aspiration Irrigation and InstllUtion 
of antibiotics are repeated daily until no further 
fluid can be obtained When cultures of the 
pleural fluid are reported the antibiotics ms? 
be adjusted accordingly The same antibiotic 
Is given parenterally or orally (or both) and 
should he conllntted tor 10 14 days after the 
patient has become afebrile (Caution Pro 
longed use of streptomycin should be avoided 
because of the danger of eighth nerve damage | 

If the pus is initially too thick to be aspi 
rated through a needle or if the patient a ton 
dition Is worsening despite treatment surgic® 
drainage is indicated Chronic empyema usu 
ally results from Inadequately treated acute 
empyema or from a bronchopleural fistula 
When the latter complication is present sur 
gical intervention may be required 

Pecora D V The surgical treatment of 
chronic pleural empyema J Thoratic 
Surg 36 92 101 1956 
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HYDROTHORAX 


Hydrothorax (collection of serous Huid in 
a pleural space) is most often due to congestive 
cardiac failure. The findings are as in pleural 
effusion. Treatment is directed at the failure 
itself. When respiratory embarrassment oc- 
curs the fluid must be removed by thoracente- 
sis 

The prognosis is that of the underlying dis- 
ease. 


HEMOTHORAX 


Hemothorax (pooling of blood in a pleural 
space) IS moat commonly due to trauma. The 
findmgs are as for pleural effusion. World 
War 11 experience has shown that aspiration 
and irrigation of the blood from the pleural 
Cavity is the treatment of choice. Repeated as- 
pirations are performed as necessary. If 
bleeding continues, thoracotomy is indicated. 
Great care must be taken during aspiration to 
avoid bacterial contamination of the pleural 
cavity. The proteolytic enzymes (see above) 
may be useful after bleeding has stopped. Sur- 
gical removal of residual blood clots may be 
necessary. 


Pry, W , Aethers; The surgical treatment of 
spontaneous idiopathic hemopneumothorax 
Am HBV.Tuberc.71;30-48. 1955 


SPONTANEOUS PNEUMOTHORAX 


Essentiale of Diagnosis. 

• Sudden onset of chest pain referred to 
the shoulder or arm on the involved 
side, associated dyspnea. 

• Hyperresonance, decreased chest mo- 
tion. decreased breath and voice sounds 
Oft Involved side, mediastinal shift away 
from Involved side 

• Chest x-ray revealing retraction of the 
lung from the parietal pleura is diag- 
nostic. 

Spontaneous pneumothorax may be 
secondary to a diseased pleura (e.g., 
tuberculoais, neoplasm, abscess) or 
pulmonary disease (e.g.. tuberculosis, 
bullous emphysema), but It is most com- 


monly due to unexplained rupture of 
small blebs on the visceral lung surface. 
Chest pain must be differentiated from 
that of myocardial infarction (especial- 
ly when there is shoulder-arm radla-- 
tion), pulmonary embolism, and acute 
fibrinous pleurisy. 

General Considerations. 

nie cause of spontaneous pneumothorax is 
unknown in 90% of cases, but it may be second- 
ary to pulmonary disease. The idiopathic form 
^pically occurs m healthy young males with no 
demonstrable pulmonary disease other than the 
subpleural blebs usually found on thoracotomy 
or (rarely) autopsy. 

Entry of air into the pleural space from a 
rent in the visceral pleura causes partial to 
complete collapse of the underlying lung. Ctji- 
lapse usually Is self-limited by rapid sealing 
of the tear. Occasionally a "valve effect" Oc- 
curs, with progressive entry of air on lnspl^a- 
tion and failure of exit on expiration, and with 
increasing intrapleural pressure (tension pneu- 
mothorax) This has a profund effect on car. 
diorespiratory dynamics and may be fital If not 
treated promptly 

Secondary pneumothorax may occur with 
involvement of the visceral pleural surface by 
disease (tuberculosis, neoplasm, abscess) Or 
following rupture of a bulla which is part of % 
generalized emphysema. 

The cause of bleb formation and the exact 
mechanism of rupture m idiopathic cases are 
not known. 

Fifty per cent of cases occur in the age 
group from 20 to 24 85% m men. Onset may 
occur during exercise or at complete rest. 

Clinical Findings. 

A Symptoms and Signs Symptoms are oc- 
casionally minimal (vague chest discomfort, 
dry cough) or may even be overlooked. Char- 
acteristically. however, the onset is sudden, 
with chest pain referred to the shoulder and 
arm on the affected side Pain is aggravated 
by plQrsIcal activity and by breathing, produc- 
ing dyspnea Fever is usually not present. 

Shock and cyanosis occur in tension pneumo- 
thorax. where high intrapleural pressure intfer- 
feres with venous return to the heart. 

Physical findings consist of decreased 
chest motion and decreased to absent vocal 
fremitus and breath sounds on the affected side. 
(Breath sounds may be abnormally loud and 
harsh on the normal side. ) The percussion 
note fs hyperresonant over the involved side. 
With large pneumothorax, the mediastinum 
shifts away from the affected side and a metal- 
lie "close to" sound can be heard with the 
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stethoscope when one coin is tapped against 
another held to the affected aide of the cheat 
("coin sign"). A "tapping sound" rou^ly ayn- 
chronous with the heart beat Is occasionally 
heard In left-sided pneumothorax. 

B X-ray Findings Air in the pleural 
space with a visible border of retracted lung 
(difficult to see If the collapse la smaU) Is beat 
seen over the apex and In films taken In expira- 
tion Retraction may be confined to one area 
of the lung (pleural adhesions in other areas) 
Contralateral shift of the mediastinum is dem- 
onstrated by displacement of the tracheal air 
shadow and cardiac apex (Great amounts of 
air are present with tension pneumothorax ) 
Pleural fluid (bleeding from a ruptured area or 
tom adhesion) is occasionally visible but Is 
seldom present in large quantity Signs of an 
underlying pulmonary disease are seen on x- 
ray in fewer than 10% of cases. 

Treatment. 

A. Emergency Measures for Tension Pneu- 
rnothorax Note This Is a medical emergency. 
Insert a trocar or large bore, short-beveled 
needle into ttie anterior part of the affected 
chest (]uat into the pleural space to avoid trau- 
ma to the expanding lung). After tension has 
been relieved a simple one-way valve made 
from a rubber glove finger, slit at the end, can 
be tied to the hub of the trocar or needle As 
soon as possible a rubber catheter should be 
introduced into the pleural space via a trocar 
and attached to a water trap with the end of the 
tubing under 1-2 cm of water A suction 
pump (with a maximum vacuum of -30 cm of 
•water) may be attached to the water trap. 

If pain is severe give morphine sulfate. 

8-15 mg. (V8-V4 gr ) 1 V or I M Treat shock 
If present (see p 3). 

Follow-up treatment is as for spontaneous 
pneumothorax 

B Spontaneous Pneumothorax Without In- 
creased Intrathoracic Pressure Bed rest is 
essential until air has been largely resorbed 
If tuberculosis is present, treat accordingly. 
Pleural pain should be treated with analgesics, 
strapping, or ethyl chloride spray (sec p 137), 
If there is no underlying pneumonitis and cough 
is annoying, codeine sulfate, lS-60 mg (Vd-l 
gr ) every 3-4 hours should be used Aspirate 
air if dyspnea is present or if the pneumo- 

space is large enough to aspirate safely. 
If air leakage continues, an intercostal cadie- 
ter or an inlying needle (e. g . Clagett S needle) 
attached to a water trap and suction pump (see 
above) may be necessary. Administer o^gen 
If dyspnea is present. In some cases of spon- 


taneous pneumothorax •where the lung does not 
expand or if there are repeated episodes of 
collapse, exploratory thoracotomy may be 
necessary. 

Prognosis. 

The outlook is very good In "idiopathic' 
cases but is more serious in secondary cases 
because of the danger of infection of the pleural 
space Recurrence occurs In 15-20%, usually 
on the same side Hemothorax occurs in about 
10% of cases Empyema may occur where 
underlying disease, especially tuberculosis. 

Is present Failure of lung to re-expand, with 
flbrothorax, is rare in the Idiopathic type. 

Tension pneumothorax is 8 true emergency 


Briggs, J N , Walters, R N. , & F.X. Bryan 
Spontaneous pneumothorax. Die. Chest 24‘ 
564-70. 1953 

DuBose, H M . Price, H J,, AP.H GullfoU 
Spontaneous pneumothorax: medical and 
surgical management New' England J Med 
248.752-6, 1953 

Rapport, R L . Thurlow, A A., AK P. 

Glassen Etiology and management of spon- 
taneous pneumothorax Arth.Surg 67 866* 
75. 1953 


TRAUMATIC PNEUMOTHORAX 


Note This Is an emergency. Open chest 
wounds (sucking wounds) must be made air- 
tight by any available means (a g., bandage, 
handkerchief, shirt, or other material) and 
closed surgically as soon as possible. 

Traumatic pneumothorax due to lung punc* 
lure or laceration (fractured rds, bullet, etc.) 
Is managed like spontaneous pneumothorax 
(above). Surgery is frequently required. 


DISEASES OF THE 
MEDIASTINUM 


MEDIASTINAL MASS 


Mediastinal masses are often clinically 
"silent” until they become large They are 
frequently discovered on routine chest x-rays 
and fluoroscopy, where their position, density, 
and mobility are of aid in differential diagno- 
sia Biopsy I5 often the only way to make a 
differential diagnosis 
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Because of their proximity to the heart, 
great vessels, esophagus, air passages, and 
surrounding nerves, even benign lesions are 
potentially serious 

The symptoms and signs are usually due 
to compression and distortion of surrounding 
structures. Pain is usually substemal. It 
originates in the afferent lower cervical and 
upper thoracic segments (may mimic "cardiac’' 
pain), and occasionally radiates to the shoulder, 
neck, arms, or back. Cough suggests tracheal 
and bronchial Involvemefit. Dyspnea is due to 
airway obstruction (which may lead to pulmo- 
nary infections), Hespirations are stertorous, 
with suprasternal retraction on inspiration. 
Hoarseness xs associated with compression 
paralysis of the thoracic portion of the left re- 
current laryngeal nerve. I^sphagia is due to 
extrinsic compression of the esophagus with 
obstruction, it varies from mild to severe. 

Compression of the heart or great vessels 
is an unusual cause of symptoms. 

Tracheal shift Is due to displacement by 
mass. Tracheal tug Is associated with adja- 
cent aortic aneurysms with transmitted pulsa- 
tions. 

The superior vena cava syndrome consists 
of dilated neck veins, fullness of the neck and 
face (collar of Stokes), and collateral veins on 
the thoracic wall. It la caused by compression 
of the superior vena cava. 

Homer’s syndrome (ipsilateral miosis, 
ptosis, and enophthalmos) is due to compres- 
sion of sympathetic outflow pathways 

Cheat x-ray and fluoroscopy may lead to 
the diagnosis. Lymph node biopsy of palpable 
(e. g., cervical, supraclavical) or nonpalpable 
(anterior scalenl, paratracheal) nodes may be 
definitive. Exploratory thoracotomy Is often 
necessary. 

Treatment will depend upon the primary 
disease. The prognosis is variable, depending 
Upon the cause and the histologic characteris- 
tics of the mass. 


Lyons, H.A.. Calvy, G.L , StB.P. Sammons* 
The diagnosis and classification of medias- 
tinal masses. 1. A study of 782 cases, Ann 
lnt.AIed.51;897-S32, 1959. 


PNEUMOMEDIASTINUM 


Essentials of Diagnosis. 

• Sudden onset of severe retrosternal 
pain. 

• Crepitus on palpation of neck and chest. 

• Crunching sound simultaneous with 
heart beat. 

• X-ray is dlagnostlc- 


The pain may simulate that of myo- 
cardial infarction. 

General Considerations. 

Free air in the mediastinum may be sec- 
ondary to perforation of the Intrathoracic 
esophagus or respiratory tract or may be 
caused by spontaneous rupture of an alveolus 
Into the perivascular interstitial tissues of the 
lung Air may also be sucked into the medi- 
astinum through an open neck wound or from 
an area of emphysema In the neck resulting 
from a chest wound Spontaneous pneumomedi- 
astinum is often associated with spontaneous 
pneumothorax, most often of the tension type 

Clinical Findings 

A Symptoms and Signs Symptoms are 
usually minimal Typically, the air escapes 
into the subcutaneous tissues of the neck and 
then over the rest of the body and retroperito- 
neatly If pneumothorax (especially tension 
pneumothorax) is present also, there is usual- 
ly a sudden onset of severe retrosternal pain 
radiating to the neck, shoulders, and anus 
(retroperitoneal dissection) 

Dyspnea is not usually severe. Uncommon- 
ly high intramediastinal pressure results In 
compression of the heart and blood vessels with 
marked dyspnea, shock, and even death ("air 
block”), hemodynamics are aimilar to those 
of pericardial tamponade 

Subcutaneous emphysema with crepitus on 
palpation of the skin of the neck or upper chest 
is common Air may cause grotesque puffing 
of the neck and face. 

"Crackling” or "crunching ' sounds 
(Hamman's sign) In the substernal and pre- 
cordial areas synchronous with the heart beat 
are characteristic, but are occasionally due to 
left-sided pneumothorax 

B X-ray Findings These are definitive, 
showing radiolucency surrounding the heart 
border and streaking of the upper mediastinum, 
and radiolucency of the retrosternal area on a 
lateral fUm taken at full expiration and in the 
subcutaneous tissues of the neck and shoulder 
areas. 

Treatment. 

No treatment is usually required but a 
prompt search should be made for the under- 
lying cause (e. g., pneumothorax, ruptured 
bronchus, perforated esophagus). 

Prognosis. 

Spontaneous recovery is the rule. Un- 
relieved intramediastinal tension occasionally 
causes death 
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Differential Oiagoosls of Mediastinal Masses 

Mctastases may occur m any portion of the mediastinum Among infrequent mediastinal 
masses are thymus enlargement (superior) Upoma pericardial cyst (anterior) meningocele 
and aneurysm of the descending aorta (posterior) Thymus enlargement is In the anterior supe 
nor mediastinum It is physioiogic In infants usually malignant in adults Benign enlargement 
is present in up to 15% of cases with myasthenia gravis 


Lesion 

Density 

1 Mobility 

1 (Fluoroscopy) 

CUnical 

Features 

Anterior 

Aneurysm 

ascending 

aorta 


Vigorous expansile 

pulsation Often dif 

flcult to demonstrate 

Pulsating mass may be palpable 
on the anterior chest wall Ere 
Sion of vertebrae may produce 
back pain Associated evidence 
of late svphilis is present 

Dermoid 

Translucent upper area 

merging with denser 
underlying shadow 
Presence of teeth or 

bone is pathognomonic 

Tend to calcify 

May change in shape 
with respirations 
(fluid contents com 
pressible) 

Often clinically silent Occa 
sional rupture into bronchus 
with coughing up of hair and 
sebaceous material Maybe 
associated with other congenital 
anomalies 

Substernal 

thyroid 

Merges with soft tis 
sues of neck May have 
hazy calcification 

Moves with ewsllow 
ing Usually displaces 
trachea 


Superior 
Broncho 
genic cyst 

May contain air over 
fluid (communication 
with broncbusl 

May be seen to rise 
with swallowing 

May become infected simulat 
ing ordinary lung abscess 

Middle 
Lymphoma 
(Hodgkin s 
disease 
lympbo 
sarcoma) 

Dense rounded masses 
Usually bilateral 

iiiaiM 

Prominent systemic symptoms 

(e g Pel Ebstein fever 
cachexia anemia pruritus) 

Lymphadenopathy In palpable 

areas 

Posterior 

Neuro 

fibroma 

Close relationship to 
thoracic spine 

Fixed 

^Often silent when discovered 
Radicular pain may be prorai 
nent Usually not associated 
with generalized neurofibroma 
tests (Von Recklinghausen) 

May produce compression of 
spinal cord 


Hamman L Spontaneous mediastinal cm 
pbysema Bull Johns Hopkins Hosp 64 1 
21 1939 


ACUTE ME0IASTIN1TIS 


Acute inflammation of the mediastinal 
space may be due to traumatic perforation of a 
thoracic viacos (e g during Instniroeirtation 
or by lodged foreign bodies) spontaneous per 
foration of the esophagus (as in carcinoma) or 


lymphatic and direct spread from an infection 
of the neck or head e g retropharyngeal and 
cervical abscess 

Onset is usually within 24 hours after per 
foration Findings include substernal and neck 
pain progressive dysphagia dyspnea fever 
chills prostration and toxicity and signs 
of pneumomediastinum 

There may be no radiographic findings 
Mediastinal widening is visible as a diffuse 
soft tissue density Mediastinal mass (ab 
Bcess) with or without a fluid level may be 
visible 
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Treatment. 

Treatment consists of large doses of 
penicillin and 1-2 Gm. of streptomycin daily. 
Surgical drainage mthe cervical region is 
indicated when a collection of pus bulges In 
that area. 

Prognosis. 

Without treatment the mortality rate is 
high, with treatment, the prognosis is marked- 
ly Improved. 


OXYGEN THERAPY 


Oxygen therapy consists of the administra- 
tion of oxygen at concentrations greater than 
are found In the atmosphere. Increased con- 
centrations are indicated only when hypoxia 
exists. The correction of hypoxia does not al- 
ways require oxygen therapy, simple increase 
in tidal volume of air by mechanical assistance 
(see p 164) will remedy hypoxia caused pn* 
tnsrily by hypoventilation In fact, la some 
cases of hypoxia, oxygen therapy may be dan- 
gerous if not administered properly. 

Oxygen therapy is always palliative It is 
generaUy used to tide the patient over an emer- 
gency situation while the underlying cause is 
being corrected, correction may not always be 
possible. Whenever respiration ceases, re- 
suscitation must be Instituted. 

Dangers of Oxygen Therapy. 

The principal danger of oxygen therapy ap- 
pesrff to te depression of respiration in se- 
verely hypoxic patients who have an elevation 
of COj tension or concentration in the blood. 

In these patients the respiratory center in the 
medulla has been “anesthetized" by the high 
CPj tension Respiration Is under the control 
of the chemoreceptor centers, which are re- 
sponsive to oxygen tension When high con- 
centrations of oxygen are given, the cheroore- 
ceptor centers are no longer stimulated and 
there is a resultant decrease in pulmonary ven- 
tilation. which may cause enough COj reten- 
tion to produce narcosis, unconsciousness, and 
even death. This usually occurs within a few 
minutes after starting high concentrations of 
oxygen, but may occur up to 1-2 hours after 
instituting treatment. Therefore, no patient 
should be given oxygen unless he is under close 
observation during the first 30 minutes of oxy- 


gen administration Any patient with suspected 
elevation of CO; tension should have a nurse in 
constant attendance, and some method of me- 
chanical resuscitation should be kept available. 

Although much has been written about oxy- 
gen toxicity, there appears to be little eviden5;e 
of its clinical occurrence. Many of the report- 
ed instances of oxygen toxicity have been cases 
of irritation j-esulting from improperly humid- 
ified oxygen 

Treatment of Hypoxia Associated With CO; 

Retention. 

A Tracheostomy is usually necessary to 
reduce dead space and permit removal of se- 
cretions by catheter. ITie mechanical respi- 
rator (see below) should be attached directly to 
the tracheoatomy tube tf possible The trache- 
ostomy tube must be closed while the respi- 
rator is being operated by mouth. 

B Oxygen may be administered by means 
of an automatic mechanical pressure device 
This Is the more effective method of removing 
CO; rapidly because it promotes adequate ven- 
tilation 

C If high concentrations are not needed 
Immediately, start with reduced concentrations 
and increase slowly as CO; Is removed. 


OrYGBN AT ATMOSPHERIC PRESSURE 


Oxygen IS most commonly administered at 
atmospheric pressure. 

Note Proper humidification must be main- 
tained if necessary with aerosolized water or 
safare solatiofT. 

Oxygen Tent, 

The transparent plastic tent is preferable 
because It permits the patient to see out. It 
must be inspected for tears before filling 
Tuck edges securely under mattress to prevent 
leakage. 

A. Advantages Gives moderate concen- 
trations of oxygen at maximum comfort to the 
patient, and can be used with restless and un- 
cooperative patients. 

B Disadvantages Most expensive to buy 
and to operate, and cannot deliver high concen- 
trations of oxygen If not operated properly, 
o^gen concentration may fall and is like- 
ly to accumulate. 



164 


CommoQ Methods of 
Administering O^grgen at Atmospheric 
Pressure (Adults) 


Method 

Usual 

Oxygen 

Concen- 

trations 

Usual Rate of 
Oxygen Flow 
(L./mlraite) 

Tent 

40-50% 

Initiate at IS-30 
Maintain at 12-15 

Catheter* 
Nasopharyngeal 
(metal or 
rubber) 

20-40% 

6-8 

Oropharyngeal 

30-40% 

6-8 

Mask 1 

BLB or equiv- 
alent 1 

80-10079 

8-10 

Expendable 
plastic masks 

40-60% 

10-15 

OEM or Bennett 
face mask i 

80-100% 1 

6-8 


•Very inefficient but generally the most useful 
of the several methods available 


Nasal Catheter 

This apparatus consists of a urethral cath- 
eter (French No 10 or 12) with 4-6 small holes 
in the terminal Inch a reduction valve mech- 
anism, and a humidifier bottle A bilateral 
plastic or metal cannula which extends about 
one-half inch Into the nares is also available 
The catheter should be cleaned lubricated 
with petrolatum (but not mineral oil) and re- 
placed every 6-12 hours It may be placed In 
the nasopharynx or 1-2 inches into the nares 
but the concentrations achieved are usually 
only about 25-30% For concentrations up to 
40%, place the catheter ui the oropharynx (or 
use a blnasal catheter) To calculate the ap- 
proximate distance the tube must be inserted 
into the oropharynx, measure the distance 
■from the external nares to the tip of one ear 
lobe, using the tube to measure with Then 
pass the tube through the nose into the oro- 
pharynx When the patient begins to swallow, 
withdraw the tube about one -half inch and se- 
cure it In place 

A, Advantages The nasal catheter is the 
least expensive method of administering oj^- 
gen and is more comfortable than a mask. 

B Disadvantages Very high concentra- 
tions of oxygen are not obtainable, and the mu- 
cosa may dry unless a humidifier Is used 

Masks. 

Several ^-pes of mask are available. The 
BLB mask Is a nasal or oronasal rubber mask 


with a rebreathlng bag. Ihe disadvantage of 
this mask is that with low oxygen flow (under 
6-8 L./mlnute). COj tends to accumulate. A 
flat rebreathlng bag may also Interfere with in- 
spiration. Expendable plastic masks require 
a high oxygen flow but only low oxygen concen- 
trations are achieved. OEM and Bennett face 
masks are similar to the BLB mask but do not 
permit rebreathlng into the bag. A flutter type 
valve is used which prevents rebreathlng ol 
CO,- 

A Advantages Masks (except for the 
plastic masks) give the highest concentrations 
of oxygen obtainable without the use of pres- 
sure The OEM and the Bennett masks have 
injector settings so that the oxygen concentra- 
tion can be varied from 50 to 100%. 

B Disadvantages Tight masks cannot be 
tolerated by some patients 


OXYGEN UNDER INCREASED PRESSURE 


Various pressure breathing devices hate 
been developed which allow oxygen to be ad- 
ministered under slight positive pressure dur- 
ing the Inspiratory phase Although these de- 
vices were originally employed for resuscita- 
tion (usually with a negative pressure phase in 
expiration) the value of intermittent positive 
pressure in the treatment of various acute end 
chronic pulmonary and cardiac disorders was 
soon recognised 

The principal physiologic effects ofo^g**^ 
administered by pressure methods are as fn^' 
lows (1) It helps overcome resistance to ga* 
flow and widens the bronchioles, permitting 
more efficient cough and bronchial drainage 
(2) It Increases tntrapulmonaiy mixing, _ 

atlng more uniform alveolar aeration (3)^^ 
creases CO, return (4) It inhibits fluid ex- 
travasation Into the alveoli (hence is of value 
in pulmonary edema) (5) It Interferes with 
venous return to the right heart, with conse- 
quent decrease in cardiac output and blood 
supply to the lungs This is of value in the 
management of congestive failure, especially 
with associated pulmonary edema, in shook, on 
the other hand. It Is a disadvantage, and the 
use of positive pressure devices is often con- 
traindicated In shock for this reason 

Intermittent Positive Pressure Therapy Unit*' 
The Bennett and the Bird units are 2 of the 
most efficient of the available pressure brealh- 
ing devices They may be used with an inter- 
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mlftent nebalizer or with a Mist-Oj Gen® con- 
tinuoas nebulizer for good humidification (or 
for administration of various antibiotics, vaso- 
dilators, and surface tension lowering agents). 
They are particularly useful in the administra- 
tion of aerosols for they force the particles 
down into the terminal bronchioles and alveoli. 
Automatic cycling devices are available with 
both units. Clinical indications and uses are 
as follows 

(1) Bronchial asthma - Useful mainly in 
the acute attack, especially with a bronchial di- 
lator. 

(2) Chronic emphysema, idiopathic or ac- 
companying fibrosis, pneumoconiosis, and 
similar disorders - Apparently the best results 
are achieved when bronchial dilators are used. 
Use cautiously or with an automatic cycling de- 
vice in patients with severe hypoxia and eleva- 
ted CO] tension In these conditions therapy 
must be employed for 15-20 minutes each hour 
or even continuously until hypoventilation is 
corrected. For ambulatory treatment of em- 
physema. 2-4 treatments dally for 20 minutes 
each may he used This may be continued as 
long as benefits are obtained. Treatment is 
given in ecnirses of 5-30 days, which may be re- 
peated as indicated. 

(3) Bronchiectasis - As for chronic em- 
physema (see above). Antibiotics by aerosol 
are often useful. 

(4) Pulmonary edema - Especially useful 
when associated with severe anoxia. Use with 
great caution if shock (forward failure) is 
present 

(5) Irritating gases and fumes - Veiy valu- 
able, especially with associated pulmonary 
edema. Use until the lungs have cleared. 

(6) Atelectasis - See p. 152. 

(7) Respiratory depression - Must be used 
with caution If circulatory failure Is also pres- 
ent, 

(8) Right heart failure - Helps correct hy- 
poxia and relieves the burden on the right heart. 
Excellent with other measures in management 
of acute right heart failure 


ARTIFICIAL RESPIRATION 


Although failure of ventilation may be cor- 
rected with a pressure breathing device applied 
to the airway, such a device is not always 
readily available and In any case cannot be em- 
ployed for long periods. In such cases respi- 
ration can be maintained by applying mouth-to- 
mouth breathing or pressure variations to the 
chest wall or diaphragm. This maintains 


normal Intrapleural and atmospheric pressure 
relationships. 


NONMECHANICAL ARTIFICIAL 
RESPIRATION 


Artificial respiration must be adminis- 
tered promptly to a person whose respirations 
have ceased, whether as a result of drowning, 
suffocation electric shock, or other cause. 
Note Artificial respiration should not be post- 
poned while waiting for equipment. 

Artificial respiration replaces spontaneous 
respiration and provides oxygen for tissue me- 
tabolism until the paralyzed respiratory center 
resumes its normal function As long as the 
heart continues to beat the patient has a chance 
of recovery even after many hours of artificial 
respiration (See p 20S for cardiac resusci- 
tation ) 

Mouth-to-rnouth breathing is more effec- 
tive In most instances than the manual methods 
in producing a greater tidal exchange with rel- 
atively less effort and this method should be 
used if at all possible A clear airway is es- 
sential, a pharyngeal airway should be used if 
available The patient's nose must be closed 
while mouth pressure is being applied Pres- 
sure sufficient to move the chest wall slightly 
is all that IS necessary High pressures should 
be avoided The patient’s exhalation is passive. 

The ’'push-pull" methods are the most ef- 
fective of ^e manual methods and are twice as 
effective as the simple push methods (e.g , 
Schafer) 

General Procedure. 

Clear the airway and begin artificial res- 
piration at once, a delay of only 1-2 minutes 
greatly reduces the victim’s chances of re- 
covery Bo not discontinue artificial respira- 
tion until normal respiration Is established or 
until rigor mortis is unequivocal, 

Technic of Mouth-to-Mouth Breathing (See 
Diagram. ) 

A Position of Patient If possible the 
patient is placed face up, lying on his back, al- 
though in an emergency this method can be ap- 
plied In aiy position where the mouth is ac- 
cessible. 

B. Position of Operator The operator 
kneels at the side or above the head (when using 
a pharyngeal airway) Hold the mandible for- 
ward. The patient’s nose is occluded and the 
patient’s lips must be held closed around an 
airway. 
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Method A: Clear mouth and throat Place patient supine Insert 
left thumb between patient's teeth, grasp mandible firmly In mld- 
line, and drav> it forward (upward) so that the lower teeth are 
leading Close patient's nose with right hand Gauze (as shown) 
or airway may be used but Is not necessary 



Method B- Clear mouth and throat Place patient supine Pull 
strongly forward at angle of mandible Close patient's nose with 
your cheek Gauze (as shown) or airway may be used but is not 
necessary. 



Technics of Artificial Besplra" 
tloo. Above: Mouth-to* 
mouth resuscitation (pre- 
ferred method). I.ell 
Arm -lift, back-pressure 
(Nielsen) method. 
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C. Procedure The operator blows into the 
patient’s mouth (or airway) with sufficient 
force to elevate the anterior chest. Much less 
force must be used for children and infants 
th&n lor adults. After several rapid breaths to 
establish oxygenation in the starved tissues, 
the rate should be slowed to 10-12 breaths per 
minute. 

Technic of the Arm-Lift, Back-Pressure 
Method (Nielsen). 

A. Positions of Patient and (Iterator (See 
diagram ) 

B. The Rate of Resuscitation The rate of 
resuscitation is maintained at 10-12 complete 
cycles per minute. This rate can be timed by 
a watch, or by counting in the foUcrwmg man- 
ner 1001, 1002, 1003. 1004, 1005. and then 
repeating Each number requires about 1 sec- 
ond, so that the numbers thus counted repre- 
sent a five-second cycle. Three seconds 
should be allowed for each arm lift, and 2 for 
the back pressure. When possible, operators 
should be alternated at Intervals of 20-60 min- 
utes. 

C. Procedure of Resuscitation 

1. Arm-lift - The arms of the operator 
are kept straight during the entire procedure 
The operator lifts the patient’s arms upward 
end toward himself as he rocks backward on 
his knees. This enlarges the thoracic cage and 
causes inspiration. The arm lift is continued 
Until resistance is met the patient's arms are 
then returned to the ground and the operator 
places the palms of his hands on the patient’s 
back. 

2. Back-pressure - With the palms of the 
hands on the lower part of the shoulder blades 
fifnf t'le Zingers erfencfed over the thoracic cage, 
the operator rocks forward on his knees and 
with his arms straight exerts strong pressure 
directly downward on the thorax until resist- 
ance is met. 

3. The cycle is then repeated. 


MECHANICAL RESUSCITATORS 


In competent hands, mechanical resuscl- 
tators are more effective than maimal artificial 
respiration and should be used as soon as avail- 
able at the site of emergency. It should be em- 
phasized that a mechanical resuscltator should 
be used only by trained personnel and when it 
is In proper operating condition. 


AEROSOL THERAPY 


’There are 2 ^pes of aerosol therapy in- 
termittent and continuous. Intermittent ther- 
apy IS the more commonly used, although con- 
tinuous administration of water or saline solu- 
tion by mists of fine particle size probably Per- 
mits better humidification, with less irntatjon 
from oj^gen, and appears to be more physio- 
logic than steam inhalations Continuous aero- 
sol should probably be employed where there 
is actual or potential tracheobronchial irri- 
tation. Antibiotics and bronchial dilators may 
be used by this method. 

TRe administration of antibiotic agents by 
aerosol inhalation has been of value m some 
lung infections 

Equipment. 

A Nebulizer The nebulizer used for aero- 
sol therapy must produce particles smaller 
ttian 8-iO p in diameter. The most satisfactory 
nebulizers are the Vaponephrine® model and the 
De Vilbiss No 40®. For continuous adminis- 
tration of aerosols, apparatuses with larger 
capacities are available (e. g. , Mist-O^-Gen®. 
Humidox®) 

B Sources of Pressure for Nebulizing 
Drug Oxygen from a cylinder at 6-10 L./mtn- 
ute IS most commonly used. Compressed air 
from a djaphragm-type compressor may be 
used (Caution Do no( use an oil-sealed puzpp ) 

Drugs & Concentrations Eropli^ed 

All solutions should be prepared fresh 
daily The frequency and duration of treatment 
depends upon the disease and its severity 

A Antibiotics 

1 Penicillin - The usual dose is 50-100 
thousand units/treatment Dilute in 1-2 ml. of 
water. 

2 Streptomycin - 0.25-0.5 Gm. In 1-2 ml 
of water. 

3. Oxytetracycline (Terramycln®) aerosiji - 
50-100 mg in 1-2 ml. of 75% propylene glycol. 

B Enzymes: Pancreatic dornase (Dorni^- 
vac®) is sometimes effective in dissolving 
thick tenacious mucus or dead tissue in chrom- 
ic bronchitis or bronchiestasis Some Irrlta- 
tlon ot the pharynx and tracheobronchial roeij,- 
branes may occur, and excessive secretions 
after treatment sometimes cause difficulty 
The recommended dose is 50-100 thousand 
units 1-4 times daily aerosolized In the special 
diluent provided by the manufacturer. 
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C Bronchial Dilators* 

1 Isoproterenol hydrochloride (Isuprel®, 
Aludnne®), 0 1-0 5 ml of I IQQ, 1 200. or 
1 400 solution 

2 Epinephrine. 0 S ml of 1 100 solution 

D Surface Tension Lowering Agents Vari- 
ous surface tension lowering agents (eg. 
Superinone®, Alevaire® ethyl alcohol) have 
been advocated for liquefying tenacious secre- 
tions 

Methods of Administration. 

For the greatest effect and efficiency the 
aerosol should be inhaled through the mouth 
Nebullration with an intermittent positive pres- 
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Heart & Great Vessels 

Maurice Sokolow & Henry Bratnerd 


The complete diagnosis of any cardiovas- 
cular disease consists of (1) determining the 
etiology, (2) identifying the structural changes. 

(3) defining the physiologic abnormalities, and 

(4) assessing the remaining functional capac- 
ity of the heart. Treatment and the estimation 
of prognosis are both based upon a clear unrferv 
standing of these 4 factors. 

Etiology is established by considering the 
patient's age, the history, the specific abnor- 
malities present, and appropriate laboratory 
studies, such as antistreptolysin O titer, sero- 
logic test for syphilis, and protein-bound io- 
dine. Abnormalities of cardiac structure and 
function are identified by careful physical ex- 
amination combined 'with radiologic and electro, 
eardlographic studies. In congenital (and oc- 
casionally in acquired) heart disease, cardiac 
catheterization is needed to determine the ex- 
tent of shunts and to measure the pressures In 
the heart chambers, aorta, or pulmonary ar- 
teiy, l^e-dilution tests are useful in some 
otherwise undetectable right-to-left or left-to- 
right shunts. Anglocardiograpt^ may be need- 
ed to outline transposition of the vessels, pul- 
monary arteriovenous fistula, and the site and 
extent of coarctation or aneurysm of the aorta 


NONSPECIFIC MANIFESTATIONS 


The most common symptoms resulting 
from heart disease are dyspnea, fatigue, cfiest 
pain, and palpitation. However, because ai^ 
of these symptoms may be due to noncardiac 
disorders (even fn patients with known heart 
disease), the proper interpretation of their sig- 
nificance depends upon systematic inquiry and 
diagnostic studies. 

Dyspnea. 

The most common type of dyspnea due to 
heart disease is exertional dyspnea - distinct 
shortness of breath upon moderate exertion 
*htch is relieved by rest 


Orthopnea is dyspnea in recumbency which 
is promptly relieved by sitting up It occurs 
only in advanced stages of heart failure. 

Paroxysmal nocturnal ^spnea suddenly 
awakens the patient and forces him to sit on 
the side of the bed or stand up for relief. It 
may be the first symptom of left ventricular 
failure or tight mitral stenosis. Dyspnea due 
to heart disease is almost always associated 
with cardiac enlargement and other structural 
or physiologic changes 

Noncardiac causes of exertional dyspnea 
Include poor physical condition, obesity, de- 
bility, advanced age, chronic lung disease, 
anemia, and obstruction of the nasal passages. 
Orthopnea occurs in extreme obesity, tense 
ascites due to any cause, abdominal distention 
due to gastrointestinal disease, and in the 
third trimester of pregnancy. Parojorsmal 
nocturnal dyspnea can be simulated by bronchi- 
al asthma appearing in adult life for the first 
time and by airway obstrvction due to para- 
tracheal tumors. 

Anxiety states and cardiac neuroses can 
produce ary form of dyspnea, but such patients 
often describe sighing respirations and com- 
plain of inability to take in a satisfying breath. 
Psychogenic dyspnea is also associated with 
acute respiratory alkalosis, which causes light- 
headedness or mental clouding, paresthesias of 
the limbs or around the mouth, and at times 
frank tetany, tremulousness, and apprehension. 

Fatigue. 

Easy fatigability which is relieved by rest 
Is common in low-output states and heart fail- 
ure It may be the chief complaint (rather than 
dyspnea) in congenital heart disease, cor pul- 
monale, or mitral stenosis complicated by pul- 
monary hypertension. Asthenia - continual ex- 
haustion a^ lethargy which are not Improved 
by rest - is due to such psychologic disorders as 
depression, cardiac neuroses, and chronic 
anxiety, or may be a component of effort syn- 
drome C'neuroclrculatory asthenia"). Non- 
cardiac organic causes of fatigue include chron- 
ic tnleetions, anemia, endocrine and metabolic 
disorders, chronic poisoning, habitual use of 
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depressant or sedative drugs, malignancy. 
collagen diseases, and any debilitating illness. 

Chest Pain. 

Chest pain occurs in the following cardio- 
vascular disorders Angina pectoris (In which 
the pain is due to intermittent ischemia of the 
myocardium) myocardial infarction, myoperi- 
cardltis, pericardial effusion or tamponade, 
aortic dissection or aneurysm and pulmonary 
embolism or infarction 

Chest pain is one of the most common pre- 
senting complaints in medicine. Careful evalu- 
ation Includes Inquiry concerning its quali^. 
location, radiation duration and the factors 
which precipitate aggravate, or relieve it 
Serial examinations are often required, as well 
as laboratory tests. Dxercise tests and thera- 
peutic tests are seldom necessary 

The following noncardiac disorders are 
often associated with chest pain which re- 
sembles or is indistinguishable from that of 
heart disease (1) Arthritis or disk disease of 
the lower cervlc^ and upper thoracic spine 
(dorsal or ventral nerve root pain) (2) Car- 
diac neurosis. (3) Neurocirculatory asthenia. 
(4) Sliding hiatus hernia, acute or chronic 
cholecystitis, acute pancreatitis, cardiospasm, 
peptic ulcer, esophageal pain (S) Disorders 
causing local chest wail pain, e g , costo- 
chondritis, strain or inflammation of the pec- 
toral and intercostal muscles and ligaments, 
postmyocardlal Infarction syndrome (6) Peri- 
arthritis of the left shoulder (7) Spontaneous 
pneumothorax (8) Pleurisy, spinal cord dis- 
ease, mediastinal tumor, neoplastic invasion 
of ribs or vertebrae (9) Mediastinal emphy- 
sema 

Palpitation. 

Consciousness of rapid, forceful or Ir- 
regularbeating is the most common complaint 
referable to the heart. In the vast majority of 
instances palpitation is due to increased aware- 
ness of normal heart action either because of 
anxiety about the presence of heart disease or 
secondary to long-standing emotional disorders 
such as neurocirculatory asthenia Organic 
causes are anemia, thyrotoxicosis, debility, 
and paroxysmal arrhythmias. 

Two types of palpitation are most often 
described Sinus tachycardia, a rapid, force- 
ful pounding which may begin gradually or 
suddenly but invariably slows gradually, oc- 
curs normally on exertion or during excitement 
Premature ventricular systoles cause a sen- 
sation of the heart “skipping a beat" or “stop- 
ping and turning over “ 

Patients with true paroxysmal tachycardia 
describe a rapid, regular palpitation or 'flut- 


tering” sensation which begins suddenly. lasU 
minutes or hours, and then ceases abruptly. 

In younger patients there are no other symp- 
toms unless the attacks are prolonged In old 
er patients paroxysmal arrhythmias may pro- 
duce angina pectoris, congestive heart failure 
or syncope Paroxysmal atrial fibrillation is 
fell as a rapid Irregular pounding which begins 
and ends suddenly. Chronic atrial fibrillation 
and flutter are in themselves usually not per- 
ceived by the patient except after exercise or 
excitement when the ventricular rate increases 
An electrocardiogram taken during an epi- 
sode of palpitation establishes the diagnosis. 
However, clinical observation of the heart rate 
and rhythm and the effect of exercise and ca- 
rotid sinus pressure, together with an assess- 
ment of the over-all clinical picture (age of the 
patient associated heart and other diseases) 
permits accurate diagnosis in the great major- 
ity of cases without electrocardiograms. 


SIGNS OF HEART DISEASE 


Valuable information pertaining to the eti- 
ology, nature, and extent of heart disease Is 
often found on general physical exammation, 
e. g . Argyll Robertson pupils, splinter hemor- 
rhages, splenomegaly, diffuse goiter, large 
kidneys, congenital anomalies, or epigastric 
bruit Abnormal pulsations of the neck veins 
or precordlum, cyanosis, clubbing, and edema 
should be carefully noted. Careful palpation 
may disclose right or left ventricular hyp*f" 
tropity, thrills, and diastolic shocks. 

Edema. 

Edema caused by heart failure appears 
first in the ankles and lower legs of ambulatory 
patients and over the sacrum, buttocks, and 
posterior thighs of bedridden patients 

The mere presence of edema does not es- 
tablish a diagnosis of heart feilure in a patient 
who also complains of dyspnea. Significant 
edema occurs often In obese patients and those 
with incompetent leg veins and healed throtnbo 
phlebitis. Garters, rolled or elastic-top stM 

ings. tight girdles, prolonged sitting or stan ' 

ing, premenstrual fluid retention, and “Idlo- 
paUiic edema of women" are other common 
noncardiac causes. Nephrosis or terminal 

nephritis, cirrhosis with tense ascites, con- 
genital or acquired lymphedema, idiopathic hy 
poproteinemia, severe malnutrition or ane®^' 
and obstruction of the inferior vena cava can 
produce dependent edema. 
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Cyanosis. 

Cyanosis Is classified as central or pe- 
ripheral. Central cyanosis results from low 
arterial OJcygen saturation caused by Intracar- 
diac right-to-left shunts, pulmonary arterio- 
venous fistula, certain chronic lung diseases, 
or lobar pneumonia. It is differentiated from 
peripheral cyanosis by being present also on 
warm mucous membranes such as the insides 
of the hps and cheeks and on the tongue and 
conjunctivas. Polycythemia vera may produce 
central cyanosis despite normal oxygen satura- 
tion since the larger numbers of red cells pro- 
duce a proportionately greater increase in the 
amount of reduced hemoglobin. A useful means 
of differentiating cyanosis caused by a shunt ui 
the heart or lung from that caused by primary 
lung disease Is to administer 100% oxygen cy- 
anosis caused by shunt will be unaffected, 
whereas that due to parenchymal lung disease 
will disappear. 

Peripheral cyanosis occurs m the pres- 
ence of normal arterial oxygen saturation. It 
only occurs on cool portions of the body, such 
as the fingertips, nose. ears, and cheeks. It 
13 caused by slowed circulation through periph- 
eral vascular beds, which allow the capillary 
blood to give up more than normal amounts of 
oxygen. Reduced cardiac output due to mitral 
stenosis, pulmonary stenosis, or heart fail- 
ure causes peripheral cyanosis, but the most 
common causes are nervous tension with cold, 
clammy hands, and exposure to cold. 

Murmurs. 

Ausculation permits the examiner to de- 
termine the presence of structural or function- 
al abnormalities by noting changes in the first 
or second heart sounds, the appearance of ad- 
ditional heart sounds or extracardiac sounds, 
and by analysis of murmurs. The examiner 
must also recognize the sounds which have no 
known pathologic significance* normally split 
first sound, mid-systolic click, normal third 
sound, cardiorespiratory murmurs, and the 
Innocent heart murmurs. Accurate interpre- 
tation of murmurs Is difficult in the presence 
of gross heart failure with very low cardiac 
output or rapid ventricular rates. In these 
situations restoration of compensation or 
slowing of the ventricular rate may cause 
prominent murmurs to decrease in intensity; 
previously faint or inaudible murmurs may in 
turn become loud. 

A. Systolic Murmurs: A soft short sys- 
tolic murmur at any valve area may be inno- 
cent if there are no other abnormalities and 
if it changes markedly with respiration and po- 
sition. Exercise and tachycardia increase the 
intensity of any murmur. This so-called Inno- 
cent op functional systolic murmur is usually 


present at the mitral or pulmonary area and ig 
most easily heard in recumbent, thin-chested 
Individuals; full inspiration causes it to dis- 
appear or diminish markedly, whereas full 
expiration may accentuate it considerably. The 
louder a systolic murmur, the more likely it 
IS to be organic in origin. Time is the only 
sure way of differentiating innocent and organ- 
ic murmurs Any systolic murmur associated 
with a thrill at that valve area is due to valvu- 
lar disease unless there is gross anemia. An 
apical pansysfolic murmur which merges with 
and replaces the first sound and which is well 
transmitted Into the left axilla or left infra- 
scapular area is organic, l.e , is due to de- 
formity of the mitral valve or dilatation of the 
mitral valve ring with regurgitation. An aortic 
systolic murmur is “ejection” in type and mid- 
sjslolfc It is transmitted into the carotids or 
upper interscapular area when due to organic 
disease of the aortic valve or to dilatation of 
the base of the aorta This murmur Is often 
heard well at the apex of the heart 

B Diastolic Murmurs Diastolic mur- 
murs may result from dilatation of the heart 
(acute myocarditis, severe anemia), dilatation 
of the aortic ring (marked hypertension), de- 
formity of a valve, or mtracardiae shunts. 

When listening for diastolic murmurs, atten- 
tion should be focussed only oa diastole, ex- 
cluding from awareness as far as possible the 
first heart sound and any systolic murmurs. 


Humphries, J O’N . JtV A McKusiek: The 
differentiation of organic and "Innocent'' 
systolic murmurs Progr.Cardlovaa.Dis 
5*152-71, 1962. 

White, P.D.* Clues in the Diagnosis and Treat- 
ment of Heart Disease, 2nd ed, Thomas, 
1956 


FUNCTIONAL. & THERAPEUTIC 
CLASSIFICATION OF HEART DISEASE* 


Functional Capacity. (Four classes.) 

Class I: No limitation of physical activity. 
Ordinary physical activity does not cause 
undue fatigue, palpitation, dyspnea, or 
anginal pain 

Class n: Slight limitation of physical activ- 
ity. Comfortable at rest, but ordinary 

•Criteria Committee. New YorkHeart Associ- 
ation. 
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physical activity results In fatigue, palpi- 
tation, dyspnea, or anginal pain 
Class m* Marked limitation of physical ac- 
tivity. Comfortable at rest, but less than 
ordinary activity causes fatigue, palpita- 
tion, dyspnea, or anginal pain 
Class rV: Unable to carry on any physical 
activity without discomfort Symptoms of 
cardiac Insufficiency, or of the anginal 
syndrome, may be present even at rest 
If any physical activity is undertaken, dis- 
comfort is Increased 

Therapeutic Clasalfleatlon. {Five classes ) 
Class A: Physical activity need not be re- 
stricted, but unusually severe or com- 
petitive efforts should be avoided 
Class B‘ Ordinary physical activl^ need 
not be restricted, but unusually severe or 
competitive efforts should be avoided 
Class C; Ordinary physical activity should 
be moderately restricted, and more stren- 
uous efforts should be discontinued 
Class D* Ordinary physical activity should 
be markedly restricted 
Class E: Should be at complete rest, con- 
fined to bed or chair 


CONGENITAL HEART DISEASES 


Congenital lesions account for about 2% of 
all heart disease In adults. 

Ihe following classlflcatton and relative 
frequency of defects Is based on a study by 
Paul Wood 

Classification. 

A. Without Shunt 

1 Right-sided - Pulmonary stenosis 

2 Left-sided - Coarctation of aorta (9%) 
aortic stenosis (37g], 

B With Shunt 

1 Acyanottc - 

Atrial septal defect (207g) 

Patent ductus arteriosus (137») 
Ventricular septal defect (3%) 

2. Cyanotic - 

Tetralogy of Fallot (llfg) 

Pulmonary stenosis with reversed In- 
teratrial shunt { 3 %) 

EUenmenger's syndrome (3%). 
Tricuspid atresia (l.S'Ji). 

Other congemtal anomalies, involving the 
skeletal system especially, arc present In an 
estimated 2(P» of cases. 


Pathogenesis of Clinical Manifestations 

Congenital heart disease produces symp- 
toms and signs by one or more of the foUowle^ 
mechanisms 

A. Stenosis of a Valve or Vessel {A, 
(above) Causing hypertrophy of the proximal 
ventricle and eventual heart failure with the 
usual manifestations. 

B Left-to-rlght Shunt (B. I, above) Shunt 
Ing of blood from the left atrium or ventricle 
to the right atrium or ventricle Increases the 
work of the right ventricle and the amount of 
pulmonary blood flow at the expense of systeia- 
Ic flow. In large shunts, and In smaller ones 
during exercise, this discrepancy is exagger- 
ated, and dyspnea and fatigue occur. For un- 
known reasons, some of these shunts cause 
pulmonary hypertension, reversal of shunt oc- 
curs converting the original left-to-right 
shunt Into a right-to-left shunt (Eisemnenger's 
syndrome) Hemoptysis may occur. 

C Rlght-to-left Shunt (B.2, above) 
Shunting of "venous" blood from the right 
atrium or ventricle Into the aorta, leftatrUo 
or left ventricle, bypassing the pulmonary cir- 
culation, causes arterial unsaturation which 
beyond a certain point Is recognizable ellnio^* 
ly as cyanosis. Squatting may bring relief of 
exertional dyspnea and fatigue. Syncope oc- 
curs when pulmonary blood flow is verylo*. 
Compensatory polycythemia results from the 
persistent unsaturatlon. and this In tummsy 
be responsible for cerebral thrombosis la se- 
vere cases Clubbing usually accompanies 
gross cyanosis. 

In addition to the specific hemodynamic 
effects of the lesions themselves, metastatic 

'ifcnft.'Wjfs ‘ib i» haAVi-ii *c« ‘n-’nlt-ahunti 

and bacterial endocarditis may develop, es- 
pecially In ventricular septal defect, patent 
ductus arteriosus, and bicuspid aortic valve 

In addition to r-ray and ECO ettidy, car* 
dlac catheterization, angiocardiography, or 
dye -dilution curves are often necessary to 
lineste accurately the nature and magnitud* c 
existing defects. 

Differential Diagnosis 

A. Auscultatory Signs- A history of a mar* 
mur present In Infancy, congenital anomalies^ 
elsewhere In the body, and the finding of ®ur 
murs and thrills in areas separate from ^os* 
of valve lesions found In rheumatic heart dls 
ease are helpful. A thrill and murmur 
the left sternal border is most often due W 
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genital heart disease, although aortic stenosis 
may confuse the diagnosis. Soft to prominent 
apical mid-dlastollc murmurs are present in 
septal defect and patent ductus arteriosus but 
none of the other characteristics of mitral 
stenosis are present. Venous hum over the 
upper parasternal area may be confused with 
the continuous murmur of patent ductus ar- 
teriosus or aortic-pulmonary communication, 
but It Is abolished or markedly diminished by 
recumbency. 

B. Cyanosis With Clubbing Cyanosis, 
clubbing, and polycythemia may also occur in 
chronic cor pulmonale secondary to lung dis- 
ease, and in congenital pulmonary arteriove- 
nous fistula. When there la serious question re- 
garding the origin of cyanosis and clubbing, re- 
sponse of arterial oxygen to Inhalation of 100% 
oxygen la helpful, because the arterial oxygen 
saturation cannot rise to normal if a shunt is 
present, 

C. Cyanosis Without Clubbing Cyanosis 
without clubbing and polycythemia la usually 
"peripheral. " secondary to reduced cardiac 
output, or slowed peripheral circulation. Ar- 
terial oxygen saturation is normal. 

If after careful study potentially remedi- 
able congenital heart disease remains a diag- 
nostic possibility, the patient should be re- 
ferred for cardiac catheterization, angiocar- 
diography, and dye indicator studies. 


PUHE PUUWONARY STENCSB 


Stenosis of the pulmonary valve or infun- 
dibulum increases toe resistance to outflow, 
raises the right ventricular pressure, and 
limits the amount of pulmonary blood flow. 
Since there Is no shunt, arterial saturation is 
normal, but severe stenosis causes peripheral 
cyanosis by reducing cardiac output. Clubbing 
or polycythemia never develc^s unless a patent 
foramen ovale is present, permitting shunting 
of blood from the right to the left atnum. 

Clinical Findings. 

A. Symptoms and Signs: Mild cases are 
asymptomatic. Moderate to severe stenosis 
causes cfyspnea on exertion {in toe absence of 
heart failure), fainting, and chest pain. Right 
Ventricular failure develops eventually In se- 
vere cases. producing edema. Increased dysp- 
nea, and fatigue. 


There is a palpable right ventricular heave. 
A loud, harsh systolic murmur and a promi- 
nent thrill are heard in the left second and 
third interspaces paraslemally, the murmur is 
in the third and fourth interspaces in infundibu- 
lar stenosis. The second sound is obscured by 
the murmur m severe cases, the pulmonic 
component is diminished and widely split from 
Aj or absent Both components are audible 
in mild cases. A presystohe gallop and a 
prominent "a" wave in toe venous pulse are 
present in severe cases. 

C X-ray findings and Fluoroscopy: The 
heart size may be normal, or there may be a 
prominent right ventricle and atrium or gross 
cardiac enlargement, depending upon the se- 
venty. The pulmonary artery Is dilated with 
weak or absent pulsations in valvular stenosis, 
normal in infundibular stenosis. Pulmonary 
vascularity is normal or (in severe cases) di- 
minished 

D Electrocardiographic Findings Right 
axis or right ventricular hypertrophy, peaked P 
waves. 

E Special Studies Cardiac catheteriza- 
tion permits estimation of the gradient across 
the pulmonic valve, determines whether the 
stenosis is valvular or infundibular, and, to- 
gether with dye studies, demonstrates the 
presence or absence of associated shunts 

Treatment. 

Pure pulmoEdc stenosis with evidence of 
progressive hypertropl^ and resting gradients 
over 80 mm Hg is treated surgically with low 
operative mortality and excellent results in 
most cases All lesions are corrected under 
direct vision; some gradients can be obliter- 
ated by valvotomy through the pulmonary ai^ 
tery with brief Inflow occlusion. Since most 
lesions have associated outflow tract hyper- 
trophy, the majority are now approached 
through a ventriculotomy with extracorporeal 
circulation 

Prognosis. 

Patients vrith mild stenosis may have a 
normal life expectancy unless bacterial endo- 
carditis occurs. Severe stenosis causes re- 
fractory heart failure in the twenties and 
thirties 


Blount, S.G., Jr., VIgoda, P.S., &H. Swan; 
Isolated infundibular stenosis. Am Heart 
J. 57:684 -700. 1859. 

Campbell. M : Indications for and results of 
surgical treatment of congenital heart dis- 
ease. Advances Int. Med 10‘81-105, 1960, 



COARCTATION OF TIIE AORTA 


The adult type ol coarctation of the aorta 
consists of localized narrowing of the aortic 
arch just distal to the origin of the left sub- 
clavian artery in the region of the ligsmentum 
arteriosum A bicuspid aortic valve Is present 
in 25% of cases BP la elevated in the aorta 
and its branches pro'clmal to the coarctation 
and decreased distally Collateral circulation 
between the high and low pressure aortic seg- 
ments develops through the intercostal arteries 
and branches of the subclavian arteries 

Clinical Findings 

A Symptoms and Signs Tliere are no 
symptoms until the hypertension produces left 
ventricular failure or cerebral hemorrhage 
Strong arterial pulsations are seen in the neck 
and suprasternal notch Hypertension is pres- 
ent in the arms but the pressure is normal or 
low in the legs This difference la exagger 
ated by exercise, which is helpful in the diag- 
nosis of doubtful cases Femoral pulsations 
are absent or weak and delayed in comparison 
with the brachial pulse Visible or palpable 
collateral arteries are present in the inter- 
costal spaces and along the borders of the scap 
ulas Late systolic ejection murmurs at the 
base are often heard better posteriorly es- 
pecially over the spinous processes 

B X-ray Findings X-ray shows scal- 
loping of the ribs due to enlarged collateral 
Intercostal arteries dilatation of the left sub 
clavlan arteiy and poststenotic aortic dilata- 
tion ( * 3 ’ sign) , and left ventricular enlarge- 
ment 

C ECC Findings The ECG shows left 
ventricular hypertrophy.. It may he normal In. 
mild cases 

Treatment. 

Resection of the coarcted site Is a more 
formidable operative procedure than ligation 
of a patent ductus arteriosus and the surgical 
mortality is in the neighborhood of 3% even in 
the best hands For this reason not all phy 
aicians recommend routine resection In asymp- 
tomatic patients The risks of the disease are 
such however that If a skilled heart surgeon 
is available all coarctations in patients up to 
the age of 20 years should be resected In 
patients between the ages of 20 and 35 sur- 
gery is advisable if the patient is doing badly 
The mortality rises considerably in patients 
over 50 years of age and surgery In this age 
group is of doubtful value 


Prognosis 

Most patients with the adult form of co 
arctatlon die before the age of 40 from the 
complications of hypertension rupture of the 
aorta bacterial endocarditis, or cerebral 
hemorrhage (congenital aneurysms) However 
25% of patients have a normal cardiovascular 
prognosis and die of causes unrelated to the cs 
arctation 


Gross, R E Coarctation of the aorta Clr 
culation t 757-68, 1953 
Reifensteln, G H , Levine, S A , tR E 
Gross Coarctation of the aorta a review 
of 104 autopsled cases of the “adult type 
2 years of age or older Am Heart J 33 
146-68. 1947 


ATRIAL SEPTAL DEFECT 


The most common form of atrial septal de 
feet is persistence of the ostium secundum in 
the mid-septum less commonly the ostium 
primum persists involving the endocardial 
cushion In which case mitral or tricuspid sb* 
normalities may also be present In both la 
stances normally oxygenated blood from the 
left atrium passes Into the right atrium in 
creasing the right ventricular output and the 
pulmonary blood flow In the primum defect 
mitral valve insufficiency produces addition 
ally strain on the left ventricle 

Clinical Findings 

A Symptoms and Signs Most patients ar* 
asymptomatic With large shunts exertional 
dyspnea occurs Prominent right ventricular 
pulsations are readily visible and palpable A 
■77/vift.TirA’^y vi'iifCiZ!. ’ztivs^ivi <vu5.be heard 

in the second and third interspaces parastena 
ly and an apical or xiphoid mid-dlastollc so t 
murmur Thrills are uncommon The second 
sound is widely split and this does not vary 
with respiration 

B X-ray Findings Large pulmonary a*"* 
teries with vigorous pulsations. Increased pul 
monary vascularity an enlarged right atrium 
and ventricle and a small aortic knob 

C ECG Findings Right axis or right ven- 
tricular hypertrophy is always present 1“' 
complete or complete right bundle branch 
block is present in most cases and left 
deviation in ostium primum defect 
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D Special Studies Cardiac catheterization 
permits calculation of the amount of blood 
shunted The catheter may pass throu^ the 
defect into the left atnu&i 

Treatment 

Minor degrees of atrial septal defect do 
not require surgery Surgery should be with 
held from patients with pulmonary hyperten- 
sion with reversed shunt because of the risk of 
acute right heart failure Lesions with a large 
left to right Bhimt (more than 2 or 3 tunes sys- 
temic flow) without increased pulmonary arte- 
rial resistance should be operated upon The 
surgical risks now are sufficiently low so that 
patients with a pulmonary to systemic flow 
rate of 1 5 1 should probably be operated upon 
Closure of the defect is preferably done with 
cardiac by pass 

Prognosis 

Most patients with amall shunts survive to 
middle or late life before pulmonary hyper 
tension or heart failure appear Large shunts 
cause disability and death by age 40 


Bedford, D £ , & T H Sellers Atnal septal 
defect In Modem Trends in Cardiology 
(edited by A Morgan Jones) Hoeber. 

1951 

Dexter. L Atrial septal defect Brit Heart 
J 18 209-25, 1956 


PATENT DUCTUS ARTERIOSUS 


The embiyonic ductus arteriosus fails to 
close normally and persists as a shunt con- 
necting the left pulmonary artery and aorta 
Usually near ttie origin of the left subclavian 
artery Blood flows from the aorta through the 
ductus into the pulmonary artery continuously 
in systole and diastole it is a form of arterlo 
venous fistula Increasing the work of the left 
ventricle In some patients obliterative 
changes In the pulmonary vessels cause pul 
moftary hypertension Then the shunt is bi 
directional or right to left 

Clinical Findings 

A Symptoms and Signs There are no 
symptoms until left ventricular failure devel 
ops The heart is of normal size or sll^tly 
enlarged with a forceful apev beat Pulse pres- 
sure is wide and diastolic pressure is low A 
continuous rough machinery’ murmur ac- 
centuated In late systole, is heard best in the 
left first and second Interspaces at the sternal 


border Thrills are common Paradoxic 
splitting of the second sound may be present If 
there is considerable left ventricular hyper- 
trophy 

B X ray Findings The heart is normal 
in size and contour, or there may be left ven- 
tricular and left atrial enlargement The 
pulmonary artery, aorta, and left atrium are 
prominent 

C ECG Findmgs Normal pattern or left 
ventricular hypertrophy 

D Special Studies Cardiac catheteri 
zation establishes the presence of a left to 
right shunt and the catheter may be passed 
through the ductus Into the aorta irom the pul 
monary artery 

Treatment 

The indications for ligation or division of 
a patent ductus arteriosus in the presence of 
pulmonary hypertension have not been estab- 
lished Current opiiiion favors ligation when- 
ever the flow through the ductus Is permanent- 
ly or Intermittently from left to right, i e , 
when pulmonary blood flow is Increased 

Because of the low operative mortality 
rate (less than 1 %) in skilled hands divisloi) 
and closure is recommended in both children 
and adults The mortality rate becomes higher 
as the patient becomes older This necessi 
tates caution in recommending surgery in 
older adults who are asymptomatic and have 
no left ventricular hypertrophy Subacute bae 
terial endocarditis is the major hazard In this 
group 

Prognosis 

Large shunts cause a high mortality early 
in life Smaller shunts are compatible with 
long survival congestive heart failure being 
the most common complication Bacterial en 
docardltls may also occur A small percentage 
of patients develop pulmonary hypertension and 
reversal of shunt such that the lower legs 
especiaily the toes appear cyanotic in con- 
trast to normally pink fingers At this stage 
the patient is Inoperable 


Gross R E , & L A Longino The patent 
ductus arteriosus observations from 412 
surgically treated cases Circulation 3 
125-37, 1951 

Lukas, D S , Araujo, J , & I Stelnburg The 
syndrome of patent ductus arteriosus with 
reversal of flow Am J Med 17 298 310, 
1954 
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right atrium BV » right ventricle A = peripheral artery 

-om tTo 7 Schnabel, Jr . & othertfT Pennsylvania M J 57 363, 1954 The moat aigntficant rindlnga are in bold type 





VENTRICULAR SEPTAL DEFECT 


In this lesion a persistent opening in the 
upper Interventricular septum due to failure of 
fusion with the aortic septum permits blood to 
pass from the high-pressure left ventricle into 
the low-pressure right ventricle. In one- 
fourth to one-third of cases the shunt is not 
large enough to strain the heart. With large 
shunts, both left and right ventricular strain 
may develop. 

Clinical Findings. 

A. Symptoms and Signs Large shunts 
cause dyspnea on exertion. A long, loud, 
harsh systolic murmur and thrill are found in 
the left third and fourth interspaces along the 
sternum. Ihe heart is otherwise "norzaai " 

In large shunts right ventricular contraction is 
palpable and there Is a separate forceful apical 
impulse, a mld-diastolic "flow murmur, *' and 
a third heart sound heard at the apex. 

B. X-ray Findings: With large shunts the 
right or left ventricle (or both), the left atrium, 
and the pulmonary arteries are enlarged, and 
pulmonary vascularity is increased. 

C. ECG Findings: May be normal or may 
show right, left, or biventricular hypertrophy 

O. Special Studies: Cardiac catheterization 
permits a definitive diagnosis In all but the 
most trivial defects. 

Treatment. 

Ventricular septal defects vary in severe 
Ity from trivial asymptomatic lesions with nor- 
mal cardiac hemodynamics to extensive lesions 
causing death from cardiac failure In infoncy 
The former do not require surgery The ideal 
case for curative repair with cardiac by-pass 
technics ia one with a large left-to-right shunt, 
left ventricular hypertrophy, and no more than 
moderate pulmonary hypertension When se- 
vere pulmonary hypertension is present (pul- 
monary arterial pressures of more than 85 mm 
Hg) and the left-lo-right shunt Is small, the 
surgical mortality risk is about 507«. If the 
shunt is reversed, surgery is contraindicated. 

Prognosis. 

Patients with the typical murmur as the 
only abnormality have a normal life expectancy 
except for the threat of bacterial endocarditis. 
With large shunts, congestive heart failure may 
develop early in life and survival beyond age 
40 is unusual. Shunt reversal occurs In an 
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estimated 257<i, producing Eisenmenger's syn- 
drome. 


Blount, S.G., Mueller, H . &.J.C. McCord: 
Ventricular septal defect. Clinical and 
hemodynamic patterns. Am. J. Med. 18*671- 
82, 1955 

Dammann, J.F., Jr., Sosa, O . &I. Christ- 
lieb: Anatomy, physiology, and natural 
history of simple ventricular septal defects. 
Am.J, Cardiol. 5:136-66. 1960. 


TETRALOGY OF FALLOT 


Pulmonary stenosis together with a high 
InterventncuJar septal defect, which allow the 
right ventricle to empty into the aorta, prevent 
venous blood from passing normally Into the 
pulmonary artery. Instead, blood passes from 
the right ventricle into the aorta and Into the 
left ventricle Aortic blood is therefore mark- 
edly unsaturated, and cyanosis, polycythemia, 
and clubbing appear early Exercise causes 
cyanosis to deepen 

Clinical Findings. 

A Symptoms and Signs Development la 
retarded in severe cases. Dyspnea is com- 
mon squatting relieves fatigue and ^yspnee, 
and syncope occasionally occurs. Prominent 
signs are eyenosla and clubbing, a slight right 
ventricular heave and absent apical impulse, 
and a short, harsh systolic murmur and thrill 
along the left sternal border. Tbe heart is not 
enlarged. A single loud second sound is heard 
unless the lesion is mild, when the second 
sound Is split with the pulmonary component de- 
creased m amplitude. 

B. X-ray Findings: The lung fields are 
abnormally clear. The apex of the heart is 
blunted, with a concavity in the pulmonary ar- 
tery segment (boot-shaped heart) A ri^t 
aortic arch is present in 25‘^ of cases. 

C ECO Findings The tracing may show 
right axis deviation to frank right ventricular 
hypertrophy. Prominent P waves are occasion- 
ally present. 

D. Special Studies Cardiac catheterization 
aiul angiocardiography together establish the 
diagnosis. 

Treatment. 

Tetralogy of Fallot Is treated surgically 
using extracorporeal circulation, and the 
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operative mortality rate is reasonably low. 
Patients with underdeveloped pulmonary ar- 
teries and those weighing less than 15 Kg. 
should be given a preliminary Blalock shunt 
If severe oxygen deprivation (as indicated by 
cyanosis) threatens survival. 

Prognosis 

Tetralogy is the commonest cause of cya- 
notic congenital heart disease in adults, but 
even so survival to adult life is not common 
Severe hypoxemia is the commonest cause of 
death. Vascular thromboses secondary to poly- 
cythemia are also common 


Keith, J D . Rowe. R D.. fcP Vlad Heart 
Disease In Infancy and Childhood Mac- 
millan. 19S8 

McCord. M C.. Van Elk. J , 8tS G. Blount; 
Tetralogy of Fallot. Clinical and hemo- 
dynamic spectrum of combined pulmonary 
stenosis and ventricular septal defect. 
Circulation 16 736-44, 1957 


PULMONARY STENOSIS WITH 
REVERSED INTERATRIAL SHUNT 


The elevated pressure in the right ven- 
tricle causes ri^t ventricular hypertrophy and 
decreased distenslbillty Venous blood there- 
fore paseee more readily from the right atrium 
through the atrial defect into the left atrium 
Arterial ussaturatlon results, and may be suf- 
ficient to produce all the consequences of ' cy- 
anotic congenital heart disease ’* 

Clinical Findings. 

A. Symptoms and Signs Exertional dysp- 
nea and ihtigue cyanosis, clubbing and poly- 
cythemia. a long, harsh pulmonic systolic mur- 
mur and thrill, and slight to prominent right 
ventricular pulsation. 

B. X-ray Findings: Slight to moderate 
cardiac enlargement, decreased pulmonary vas- 
cularity, and a dilated pulmonary artery (In 
valvular stenosis). 

C. ECC Findings Bight ventricular hyper- 
trophy and prominent P waves. 

D. Special Studies Cardiac catheteriz- 
ation and angiocardiography are helpful In dis- 
tinguishing this lesion from tetralogy 

Treatment, 

Correction of pulmonic stenosis decreases 
right ventricular pressure and permits the atrial 


shunt to again become left to right if U is not 
closed. The shtmt is usually corrected at the 
same operation. 

Prognosis. 

Survival beyond early adult life Is rare 


Bspino-Vela, Jr , 4. E. Piccolo* Pulmonary 
stenosis In: Congenital Heart Disease 
(edited by D.P. Morse), Davis, 1962 
Wood, P : Diseases of the Heart and Circula- 
tion, 2nd ed Llppincott, 1936 


EBENMENOER'S SYNDROME 


This lesion was originally defined as ves- 
trlcular septal defect, right ventricular hjper- 
trophy, and over-riding of the aorta, producla? 
cyanosis, but it is now thought of as pulmonarj 
hypertension causing reversal of any original- 
ly left-to-rlght shunt In order of frequency 
the defects most commonly resulting in this 
mechanism of shunt reversal are ventricular 
septal defect, patent ductus arteriosus, and 
atrial septal defect (rare under age 21 or in 
secundum defects) . The cause of the pulmo- 
nary hypertension is not Joiewn, In many cases 
it may have been present from birth. The In- 
creased pulmonary resistance causes right ven- 
tricular hypertrophy, and variable shunt re- 
versal occurs. Blood still passes from IriHa 
right as well as from ri^t to left. 

Clinical Findings. 

A. Symptoms and Signs Moderate to se- 
vere exertional dyepnea is common. Ventric- 
ular septal defect and atrial septal defect cam* 
cyanosis with clubbing and polycythemia. R** 
versed ductus causes cyanosis of the lower 
legs and toes Right ventricular and pulmo- 
nary artery pulsations are palpable, and a 
systolic murmur can be heard along the left 
sternal border 

B. X-ray Findings* Large, actively 
sating central pulmonary arteries with reducw 
peri{^eral pulmonary vascularity are noted on 
fluoroacopy, 

C ECG Findings Right ventricular hype^ 
trophy with peaked P waves la the usual finding 

D. Special Studies Cardiac cetheteri*atW'^ 
ai^ocardiography, and dye dilution studios 
may be necessary to establish the cause. 
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Treatment. 

No surgical treatment is effective In 
Eiseomengcr's syndrome. 

Prognosis. 

Most patients die of heart failure, vascu- 
lar thrombosis, or endocarditis before 30 years 
of age. 


DuShane, J.W., &J.W. Kirkllnj Selection for 
surgery of patients with ventricular septal 
defect and pulmonary hypertension Circu- 
lation 21:13-27, 1960. 

Wood, P. : The Eisenmenger syndrome Brit 
M J.2;701-9 and 755-62. 1958 


THICUSPID ATHESIA 


Atresia of the tricuspid valve may occur 
(1) as an isolated lesion, {2) with elenosia ot 
the pulmonary arteries together with atrial 
septal defect, or (3) in association with ventric- 
ular septal defect or patent ductus arteriosus. 
Blood from the right atrium passes into the 
left atrium and reaches the lungs by passing 
through a ventricular septal defect into the 
right ventricle or. when the right ventricle and 
the pulmonary artery are rudimentary, by 
shunting from the aorta Into the pulmonary cir- 
culation through a patent ductus. 

Ehcamlnation reveals a strong apical im- 
pulse, a systolic murmur and thrill along the 
left sternal border, cyanosis, clubbing, and 
polycythemia. The ECC reveals left axis de- 
viation or left ventricular hypertrophy. Angio- 
cardiography and cardiac catheterization are 
necessary for definitive diagnosis. Anasto- 
mosis of the subclavian artery to the pulmonary 
artery (Blalock) is probably the procedure of 
choice If the pulmonary blood flow is low. The 
benefits of anastomosis of the right atrium to 
the pulmonary artery have not yet been estab- 
lUhed. 

The prognosis for life is poor. Only an oc- 
casional patient survives to adulthood 

Brown, J.W., bothers: Tricuspid atresia 
Brit.Heart J. 18;499-518, 1956. 

Campbell, M.: Tricuspid atresia and its prog- 
nosis with and without surgical treatment. 
Brit.Heart J. 23:699-710, 1961. 


ACQUIRED VALVULAR DISEASES 


RHEUMATIC FEVER 


Criteria for Diagnosis (Modified After Jones). 

A- Major Criteria 

1 Carditis. 

2. Sydenham’s chorea. 

3 Fascial nodules. 

4 Erythema marginatum. 

5 Polyarthritis. 

B. Minor Criteria 

1 Fever 

2. Polyarthralgia. 

3. Prolongation of P-R interval. 

4. Increased sedimentation rate or C- 
reactive protein. 

5. Evidence of antecedent beta-hemolytic 
streptococcus infection 

6. Verified history of previous rheumatic 
fever or presence of rheumatic valvular dis- 
ease. 

The diagnosis of rheumatic fever is almost 
certain when 2 or more major criteria are 
present. Nevertheless, rheumatoid arthritis, 
neurocircuiatory asthenia, bacteria! endocar- 
ditia, collagen diseases, and chronic infectious 
disease can reproduce the early manifestations 
of rheumatic fever 

General Considerations. 

Rheumatic fever is a subacute or chronic 
systemic disease which for unknown reasons 
may either be self-limiting or may lead to slow- 
ly progressive valvular deiorml^. Rarely, It 
IS acute and fulminant. 

Rheumatic fever is the commonest cause 
of heart disease in people under SO years of 
age. In over-all mcldence. it ranks third be- 
hind hypertension and atherosclerotic coronary 
disease. It is somewhat more common in 
males than in females, but chorea is seen more 
frequently in females. The peak incidence oc- 
curs between the ages of 5 and 15, rheumatic 
fever Is rare before the age of 4 and after 50. 

Rheumatic fever is Initiated by an infection 
with group A hemolytic streptococci, appearing 
usually 1-4 weeks after ionsUlltis, nasophar- 
yngitis, or otitis. 

TTie acute phase of rheumatic fever may 
involve the endocardium, myocardium, peri- 
cardium, synovial joint linings, lungs, or 
pleura. The characteristic lesion Is a peri- 
vascular granulomatous reaction and vasculitis. 
The mitral valve is attacked in 75-80% of cases, 
the aortic valve in 30%. the tricuspid and pul- 
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monary valve in less than 5fo. Small pink gran- 
ules appear on the surface of the edematous 
valve Healing may be complete, or a progres- 
sive scarring due to subacute or chronic In- 
flammation may develop over montlis and years. 

Clinical Findings. 

A. Major Criteria 

1 Carditis - The presence of eardllis es- 
tablishes the diagnosis of rheumatic fever when- 
ever there Is (1) a definite history of rheumat- 
ic fever, or (2) valvular disease clearly of 
rheumatic origin or (3) whenever a strepto- 
coccic Infection of the upper respiratory tract 
Is known to have occurred withm the preceding 
4 weeks. Carditis is most apt to be evident in 
children and adolescents, in adults it is often 
best detected by serial ECO study Any of the 
following establishes the presence of carditis 

(1) Pericarditis - Either fibrinous (with a 
pleuritic type of precordial, epigastric, or left 
shoulder pain, friction rub, characteristic 
ST-T changes on the ECG) or with effusion of 
any degree. It is uncommon In adults and Is at 
times diagnosed by the progressive increase In 
"heart shadow" on serial chest x-rays 

(2) Cardiac enlargement, detected by phys- 
ical signs or x-ray, indicating dilatation of a 
weakened, inflamed myocardium. Serial x-rays 
are often needed to detect the change in size 

(3) Frank congestive failure right- and 
left-sided Right heart failure is more prom- 
inent in children, and painful engorgement of 
the liver is a valuable sign. 

(4) Mitral or aortic diastolic murmurs. In- 
dicative of dilatation of a valve ring or the myo- 
cardium with or without associated valvulitis 

In the absence of any of the above definite 
signs the diagnosis of carditis depends upon 
the following less specific abnormaUtles con- 
sidered In relation to the total clinical picture 

(1) ECG changes P-R prolongation great- 
er than 0 04 sec above the patient's normal is 
the most significant abnormality, changing con- 
tour of P waves or inversion of T waves is less 
specific 

(2) Changing quality of heart sounds 

(3) PansystoUe apical murmur which per- 
sists or becomes louder during the course of 
the disease and is transmitted into the axilla. 
The Carey Coombs short mid-dlastolic mur- 
mur should be carefully sought 

(4) Gallop rhythm - Difficult to differenti- 
ate from the physiologic third sound in chil- 
dren and adolescents 

(5) Sinus tachycardia out of proportion to 
the degree of fever, persisting during sleep 
and markedly increased by sll^t activity. 

(6) Arrhythmias, shifting pacemaker, ec- 
topic beats. 


2 The 2 following signs occur mo4t often 
in association with severe carditis and so are 
of little value in initial diagnosis, occasionally, 
however, they appear before carditis Is evi- 
dent and constitute strong presumptive evidence 
of rheumatic fever. 

(1) Erythema marginatum (annulare) -Fre- 
quently associated with skin nodules The le- 
sions begin as rapidly enlarging macules Vihlch 
assume the shape of rings or crescents with 
clear centers They may be slightly raised 
and confluent The rash may be surprisingly 
transient or may persist for long periods. 

(2) Subcutaneous nodules - These are un- 
common except in children. The nodules may 
be few or many, are usually small (2 cm. or 
less In diameter) firm, nontender, and are at- 
tached to fascia or tendon sheaths over bony 
prominenwes such as the elbows, the dorsal 
surfaces of the hands, the malleoli, the verte- 
bral spines, and the occiput. They persist for 
varying periods, are usually recurrent, and 
are clinically indistinguishable from the nodules 
of rheumatoid arthritis. 

3 Sydenham's chorea may appear suddeo-^^ 
ly as an isolated entity with no "minor crlterti' 
or may develop in the course of overt rheu- 
matic fever. Eventually 50% of cases have 
other signs of rheumatic fever. Girls are 
more frequently affected, and occurrence la 
adults is rare Chorea consists of contlaus^ 
nonrepetltlve, purposeless jerky movements of 
the limbs, trunk, and facial muscles MlWet 
forms masquerade as undue restlessness a* 
the patient attempts to convert uncontrolled 
movements into seemingly purposeful move- 
ments. Facial grimaces of infinite variety are 
common These movements are made worse 
by emotional tension and disappear entirely 
during sleep The episode lasts several weeks 
occasionally months. 

4 Arthritis - The arthritis of rheumatic 
fever is characteristically a migratory poly* 
arthritis of gradual or sudden onset which In' 
volvcs the large joints sequentially, one becow^ 
inghot, red, swollen, and tender as the InDam 
matton In the previously involved joint subsides 
Hie body temperature rises progressively as 
each successive joint becomes inflamed. In 
adults only a single or a small joint may be s 
fected The acute arthritis lasts 1*5 wee^ ^ 
and subsides without residual deformity. No « 
Joint Involvement Is considered a major cri- 
terion only when definite effusion and signs o 
inflammation are present. This is in contra 
to arthralgia. In which pain or stiffness Is 
present without these objective signs. Promp* 
response of arthritis to therapeutic doses . 
salicylates is characteristic (but not diagnos 
of rheumatic fever. 
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With respect to arthritis, the dictum, 

■'One major and 2 minor criteria, ” is a source 
of diagnostic confusion. Arthritis and ar- 
thralgia are common in children and young 
adults, often accompanied by fever and an in- 
creased sedimentation rate Streptococcic in- 
fection or “sore throat" is also common Co- 
incidental association of these Actors thus often 
leads to an unwarranted diagnosis of rheumat- 
ic fever. A definite diagnosis requires bona 
fide evidence of carditis or the appearance of 
additional rheumatic manifestations such as 
erythema marginatum or chorea. 

B. The following common nonspecific man- 
ifestations are of diagnostic help only when as- 
sociated with other more speciflc features 

1. Fever is always present with arthritis 
and carditis. In subacute or chronic phases it 
Is low-grade and may be continuous or Inter- 
mittent. Fever is Important only as evidence 
of an Inflammatory process. Children and 
even adults may have normal peak temperatures 
of 37.5-37.8*C. (99. 5-100* F.), and this should 
not be construed erroneously as "fever." 

2. Malaise, asthenia, weight loss, and 
anorexia maybe the only overt effects of a 
smouldering rheumatic state, but are also 
characteristic of any chronic active disease. 

3. Abdominal pain Is common It is vari- 
able in site and severity and occasionally leads 
to an unnecessary laparotomy. It may result 
from liver engorgement, sterile rheumatic 
peritonitis, or rheumatic arteritis, or may be 
referred from the pleura or pericardium. 

4. Recurrent eplstaxls is believed by some 
clinicians to be a sign of "eubclinlcal" rheu- 
matic fever. 

6 "Growing pains” in joints, periarticu- 
lar tissues, or muscle insertions may be a 
c! r.bea'OTeh'c /ffivr 

C Laboratory Findings These are help- 
ful m 3 ways 

1 As nonspecific evidence of inflamma- 

tory disease - Sedimentation rate and C-re- 
actlve protem are almost always increased 
during active rheumatic fever except when 
chorea is the only clinical sign. Variable leu- 
kocytosis and normochromic anemia may ap- 
pear. proteinuria and microhematuria 

are occasionally seen and may not indicate con- 
comitant glomerulonephritis 

2 As evidence of antecedent beta-hemo- 
lytlc streptococcic Infection - A high titer or In- 
creasing antistreptolysin O titer indicates re- 
cent Infection but does not mean that rheumatic 
fever is present. Throat culture is positive 

for beta-hemolytic streptococci in 507a of cases 
of active rheumatic fever. 

3 As strong evidence against the diagno- 
sis - A low antistreptolysin O titer (50 Todd 


units) which docs not rise on repeated tests 
tends to rule out rheumatic fever. A normal 
sedimentation rate is rare in the presence of 
active rheumatic fever 

Complications 

Congestive heart failure occurs in severe 
cases Other complications mclude cardiac 
arrlythmias, pericarditis with large effusion, 
rheumatic pneumonitis, pulmonary embolism 
and inforction, cardiac invalidism, and early 
or late development of permanent heart valve 
deform!^ 

Differential Diagnosis. 

Rheumatic fever may be confused with the 
following Rheumatoid arthritis, osteomyelitis, 
traumatic joint disease, neuroclrculatory as- 
thenia or cardiac neurosis, bacterial endocar- 
ditis, pulmonary tuberculosis, chronic menln- 
gococcemia, acute poliomyelitis, disseminate 
lupus erythematosus, serum sickness, drug 
sensitivity, leukemia, sickle cell anemia, in- 
active rheumatic heart disease, congenital 
heart disease, and "surgical abdomen ” 

Prevention of Recurrent Rheumatic Fever. 

The principles of prevention are to avoid 
beta-hemolytic streptococcic infections if pos- 
sible and to treat streptococcic Infections 
promptly and intensively with anti-infective 
drugs. 

A. General Measures Avoid contact with 
persons who have "colds" or other upper re- 
spiratory infections Patients with rheumatic 
fever should live in an equable climate, wher^ 
streptococcic infections are less common 

B Prevention of Infection Two methods 
of /mevenllon are now advocated 

1. Penicillin 200-250 thousand units ora\. 
ly every day before breakfast, or benzathine 
penicillin G (Blcillln®), one million units I M 
once a month This is advocated especially fOr 
children who have had one or more acute at- 
tacks and should be given throughout the school 
year. Adults should receive preventive ther- 
apy for about 5 years after an attack It is 
most important to give preventive penicillin 
between September and June. 

2. Sulfonamides - If the p>atient is sensi- 
tive to penicillin, give sulfadiazine or sulfi- 
Boxazole (Cantrisin®) 0.5-1 Gm. (7^^-I5 gr.j 
daOy throughout the year. Caution Patients 
receiving sulfonamides should have periodic 
blood counts and urinalyses. If there is any 
tendency toward leukopenia, the drug should bt 
stopped immediately. 

C Treatment of Streptococcic Sore 'Hiroat 
It has been shown that prompt therapy (within 
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24 hours) of streptococcic infections with 600- 
900 thousand units of benzathine penicillin G 
(Bicillin®) 1 M. or 300-600 thousand units of 
procaine penicillin with aluminum monostearate 
in oil (PAM®) I.M every third day for 3 injec- 
tions (or equivalent) will prevent most attacks 
of acute rheumatic fever 

Treatment. 

A Medical Treatment 

1. Salicylates - The salicylates markedly 
reduce fever and relieve joint pain and may 
reduce joint swelling. There is no evidence 
that they have any effect on the natural course 
of the disease Note The salicylates should 
be continued as long as necessary to relieve 
pain, swelling, or fever If withdrawal results 
in a recurrence of symptoms, treatment should 
immediately be reinstltuted. 

(1) Sodium salicylate Is the most widely 
used of this group of drugs* Give 1-2 Gm 
(15-30 gr ) every 2-4 hours orally In sufficient 
doses to allay symptoms and fever In an oc- 
casional patient maximum doses may not be 
completely effective There is no evidence 
that I V. administration has any advantage 
over the oral route Early toxic reactions to 
the salicyUtes include tinnitus, nausea, and 
vomiting Sodium salicylate may be given in 
enteric-coated 0 S Gm. (7V2 gr ) pills or with 
equal doses of sodium bicarbonate to reduce 
gastric Irritation Caution* Never use sodium 
salicylate or sodium bicarbonate In patients 
with acute rheumatic fever who have associ- 
ated cardiac failure 

(2) Aeetylsalleylic acid may be substituted 
for sodium salicylate, with the same dosages 
and precautions. 

(3) Aminopyrlne (I^ramldon®) 0 2-0.4 
Gm (3-6 gr ) every 3-4 hours, may be used 
if the salicylates are not tolerated Check the 
WBC every 2-4 days when giving this drug 

2. Penicillin should be employed in the 
treatment as well as the prevention of rheumat- 
ic fever to reduce the incidence of long-term 
sequelae. See p. 657 for intensive penicillin 
therapy schedules. 

3. Corticotropin (ACTH) and the cortl- 
Bones - Although remarkable results have been 
observed in certain patients with acute rheu- 
matic fever who have been treated with these 
drugs, the improvement is often only temporary 
There may be a prompt disappearance of fever, 
malaise, tachycardia, and polyarthritis. Ab- 
normal ECG changes (prolonged P-R interval) 
and sedimentation rates may return to normal 
limits within a week. If corticotropin or corti- 
costeroids are to be employed, most investi- 
gators feel that they should be used within 3 
weeks after the onset of carditis. Optimal 


dosage schedules have not been established 
and It Is not known what Influence the drugs 
may have on the development of subsequent car* 
diac lesions. 

A suggested schedule, to be started as Boon 
as riieumatlc fever is diagnosed or strongly sus- 
pected, is as follows* Give prednisone, S-10 
mg orally every 6 hours for 3 weeks, and then 
gradually withdraw over a period of 3 weeks by 
reducing and then discontinuing first the night- 
time, then the evening, and finally the daytine 
doses In severe cases the dosage should be 
increased, If necessary, to levels adequate to 
control symptoms (see the discussion of the 
dangers and precautions in the use of corti- 
costeroids in Chapter 17). 

B General Measures Bed rest should be 
enforced until all signs of active rheumatic 
lever ‘nave AlBappeare^. Tne tnViifria ter teA 
are as follows Return of the temperature to 
normal with the patient at bed rest and without 
medications normal sedimentation rate nor- 
mal resting pulse rate (under 100 in adults] 
return of ECG to normal or fixation of abnor- 
malities The patient may then be allowed up 
slowly, but several months should elapse be- 
fore return to full activity unless the rheuniille 
fever was exceedingly mild Maintain good 
nutrition 

C Treatment of Complications 

1 Congestive failure - Treat as for con- 
gestive failure (see p 216). with the following 
variations 

(1) A low-sodium diet and diuretics are «' 
particular value in promoting diuresis and 
treating failure In acute rheumatic fever. 

(2) Digitalis is usually not as effective to 
acute rheumatic fever as In most cases of con- 
gestive failure and may accentuate the myo- 
cardial irritability, producing arrhythmias 

which further embarrass the heart. Digitalis 
should be given, but with extreme care. 

(3) Many cases of congestive failure are 
due to acute myocarditis. These often reapon 
dramatically to corticotropm (ACTH) or the 

cortisones When sodium-retalning hormonal 

agents are employed, rigorous sodium restric- 
tion (under 200 mg. dally) or thiazide drugs 
are imperative. 

2 Pericarditis - Treat as any acute non- 
purulent pericarditis. The rheumatic 

is sterile, and antibiotics are of no value, Tn 
general principles include relief of pain, by 
opiates if necessary, and removal of fluid by 
cardiac paracentesis if tamponade develops* 
Tills, however, is rarely necessary. 
centesis is performed It should be precede 
and followed by a short course of penlcUlb* 
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therapy to prevent contamination of the peri- 
cardium Corticotropin (ACTH) and the eortl- 
sones as well as salicylates should be contin- 
ued or started, as they seem to have a specific 
favorable effect In aiding resorption of the 
fluid. 

Prognosis. 

Initial episodes of rheumatic fever last 
months in children and weeks in adults. 

Twenty per cent of children have recurrences 
within 5 years. Recurrences are uncommon 
after 5 years of well-being, and rare after 
the age of 21. The immediate mortality is 
Persistent rheumatic activity with a 
greatly enlarged heart, heart failure, and peri- 
carditis indicate a poor prognosis, SO*?) of 
children thus affected die within 10 years of the 
initial attack. Otherwise the prognosis for 
life is good. Eighty per cent of all patients at- 
tain adult life, and half of these have little if 
any limitation of activity. Approximately one- 
third of young patients have detectable valvular 
damage after the Initial episode, most common- 
ly a combination of mitral stenosis and msuf- 
ficiency. After 10 years, two-thirda of sur- 
viving patients will have detectable valvular 
disease. In adults, residual heart damage oc- 
curs in leas than 207« and is generally less se- 
vere. Mitral insufficiency is the commonest 
residual, and aortic insufficiency is much more 
common than in children. The influence of 
steroids on prognosis Is as yet not known. 
Twenty per cent of patients who have chorea 
develop valvular deformity even after a long 
latent period of apparent well being. 


Jones Criteria (Modified} for Guidance in the 
Diagnosis of Rheumatic Fever* Report of 
The Committee on Standards and Criteria 
f-fr erf Care. Cirvalaticn IS:SIT- 

20. 1956. 

Watmatnaker, L.W,, &E.M. Ayoub; Antibody 
titers In acute rheumatic fever Circula- 
tion 21:598-614, 1960. 


rheumatic heart disease 

(Rheumatic Valvulitis, Inactive) 


Chronic rheumatic heart disease results 
from single or repeated attacks of rheumatic 
fever which produce rigidity and deformity of 
the cusps, fusion of the commissures, or short- 
ening and fusion of the chordae tendinae. Ste- 
nosis or insufficiency results and both often co- 
exist, although one or the other predominates, 
Tbe mllral valve alone Is affected in 5O-607» of 


cases, combined lesions of the aortic and mi- 
tral valves occur in 2CfJa, pure aortic lesions ui 
107»- Tricuspid involvement occurs only In as- 
sociation with mitral or aortic disease in about 
105* of cases. The pulmonary valve Is rarely 
affected. 

Clinical Findings. 

A history of rheumatic fever is obtainable 
in only 60% of patients with rheumatic heart 
disease. 

TTie earliest evidence of organic valvular 
disease is a significant murmur. The earliest 
evidence of hemodynamlcally significant valvu- 
lar lesions is found on x-ray, fluorosco|^, and 
ECG study, since these will reveal the earliest 
stages of specific chamber enlargement. Care- 
ful inspection and palpation also permit accurate 
diagnosis of advanced valve lesions. 

The important findings in each of the ma3(jr 
valve lesions are summarized in the tables on 
pp 164 and 185, Hemodynamic changes, 
symptoms, associated findings, and course are 
discussed below. 

Management of Asymptomatic Valvular Heart 
Disease. 

A. Prevention 

1 Recurrences of acute rheumatic fever 
can be prevented by (1) avoiding exposure to 
streptococcic infections. (2) continuous anti- 
biotic prophylaxis in selected patients under 3$ 
and those who have been exposed to known he- 
molytic streptococcic infections, and {3} prompt 
and adequate treatment of infections with hemo- 
lytic streptococci. 

2. The patient should be given advice in 
regard to dental extraction, urologic procedures, 
surgical procedures etc., to prevent bacter- 
emia and possible subacute bacterial endocar- 
ditis. 

B. General Measures Vocational guid- 
ance is necessary to anticipate possible re- 
duced exercise tolerance In later life. Follow- 
up observations should emphasize early recog*- 
nition of disturbances of thyroid function, ane- 
mia. and arrhythmias, maintenance of general 
health, and avoidance of obesity and excessive 
physical exertion. 


1. MITRAL STENOSIS 


Over 75% of patients with mitral stenosis 
are women below the age of 45. Relatively 
slight degrees of narrowing are sufficient to 
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1S4 Rheumatic Heart Disease 


Tricuspid 

Insufficiency 

Large 

V wave 
in jugular 
pulse 

Right ven 
tricular 
pulsation 
Occasion 
ally sys 
toHc thrill 
at lower 
left sternal 
edge 
Systolic 
pulsation 
of liver 

Usually 
cardiac en 
largemcnt 
to left and 
right 

Atrial 

fibrillation 

usually 

present 

Tricuspid 

Stenosis 

Giant a wave 
in jugular pulse 
with sinus rhythm 
Often slate col 
ored skin (mixed 
jaundice and local 
cyanosis) 

Mid diastolic thrill 
between lower left 
sternal border and 
PMI 

Presystolie pulsa 
(ion of liver (sinus 
rhythm only) 



Ml often loud 

Aortic 

Insufficiency 

Generalized pallor 
Strong abrupt 
carotid pulsations 
Forceful PMl to left 
of MCL and down 
Capillary pulsations 

Apical impulse 
forceful and dis 
placed significantly 
'to left and down 

Water hammer 
pulses 

Definite cardiac 
enlargement to left 
and down 

Sounds normal or 

Ai loud 

Wide pulse pressure 
with diastolic pres 
sure < 60 mm Hg 

Aortic 

Stenosis 

Localized heaving 

PMI 

Carotid pulsations 
weak exhibiting slow 
rise 

1 Powerful heaving 
localized PMI to left 
of MCL and slightly 
down 

Systolic thrill over 
aortic area (best felt 
with patient leaning 
forward breath held 
in maximum expira 
tion) 

Plateau pulse small 
and slowly rising 

ACD slightly enlarged 
to left and down 

A} normal or de 
layed and weak may 
be absent 

BP normal or systolic 
pressure normal with 
high diastolic level 

I Ejection click occa 
laionally present just 
[preceding murmur 

Mitral 

Insufficiency 

Usually forceful 
apical impulse to 
left of MCL 

Forceful brisk 
PMI systolic 
thrill over PMI 
Pulse normal 
small or slightly 
collepsing 

ACD Increased (o 
left of MCL and 
slightly down 

Ml normal or 
burled in mur 

rour 

3rd heart sound 
Delayed opening 
snap occasionally 
present 

[Atrial fibrUlstlon 

[common 

iBP normal 

Mitral 

Stenosis 

Malar flush 

Precordial bulge and diffuse 1 
pulsation in young patients 

Tapping sensation over 
area of expected PMI 
iMld diastolic and/or pre 
ayslollc thrill at apex 

Small pulse 

Right ventricular pulsation 
left 3rd Sth ICS paraster 
nally when pulmonary hyper 
tension is present 
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Loud snapping Ml 

Opening snap along left 
sternal border or at apex 
Atrial fibrillation common 
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produce the auscultatory signs When the valve 
has narrowed to less than 1. 5 cm patients 
experience dyspnea and fatigue whenever their 
heart rate increases The short diastolic In- 
terval during tachycardia results m inadequate 
ventricular filling Consequently, the cardiac 
output falls and blood accumulates in the atrium 
and the pulmonary veins and capillaries Uven- 
tually pulmonary congestion is present ccm- 
tlnually and symptoms increase in severi^ 
Recumbency at night further increases the pul- 
monary blood volume causmg orthopnea par- 
oi^smal nocturnal dyspnea or actual trans- 
udation of fluid into the alveoli leading to 
acute pulmonary edema Severe pulmonary 
congestion may also be initiated by acute bron 
chitis or any acute respiratory Infection by 
development of subacute bacterial endocarditis 
or recurrence of acute rheumatic carditis As 
a result of long-standing pulmonary venous 
hypertension anastomoses develop between the 
pulmonary and bronchial veins in the form of 
bronchial submucosal vances These often 
rupture, producing mild or severe hemoptysis 
Fifty to 80% of patients develop paroxysmal 
or established atrial fibrillation which until 
controlled produces dyspnea or pulmonary 
edema Twenty to 30% of these patients in turn 
will later have major emboli in the cerebral 
visceral or peripheral arteries as a conse- 
quence of thrombus formation m the left atrium 
Right ventricular hypertrophy dilatation 
and failure appear eventually in 40-50% of pa- 
ttenta, producing the typical signs of right 
heart failure " 

In a few patients for unknown reasons the 
pulmonary arterioles become narrowed or con 
Btricted this greatly increases the pulmonary 
artery pressure and accelerates the develop 
ment of right ventricular failure These 
patients have relatively little dyspnea but ex- 
perience great fatigue and weakness on exer- 
‘fron'oecause iftine mafKediy reduced cardiac 
output 

Treatment 

Mitral incompetence must be excluded if 
possible The mitral valve Is operable only if 
symptoms are due to a mechanical obstruction 
of the mitral valve, although replacement of 
the valve may Increase the indications for sur- 
gery (see Mitral Insufficiency) If the signs of 
mitral stenosis are present but there is no sys- 
tolic murmur, mitral Incompetence is exceed- 
Ingly unlikely If there is a loud pansystolie 
murmur at the apex In association with an ac- 
centuated, often early third heart sound, a 
soft first sound, and no opening snap, the di- 
agnosis of predominant mitral Incompetence is 
likely even If a short mld-diastollc murmur 


fan be heard at the apex Unless hypertension 
or an aortic valioilar lesion Is present, left 
ventricular hypertrophy shown on ECO should 
make one very cautious in recommending sur- 
gery for mitral stenosis because in this cir- 
cumstance the mitral valve is probably incom- 
petent If there is a moderate systolic mur- 
mur at the apex, the diagnosis depends upon a 
consideration of the total findings 

Special diagnostic studies such as dye di 
lutlon and pressure curves from the left ven 
tricle and left atrium during left heart cathe 
terlzatlon or left ventricular puncture may 
prove helpful in difficult cases 

Because the course of mitral stenosis is 
highly variable and because of the high mortal- 
ity and morbidity of mitral valvulotomy (3-5%) 
and the frequency of restenosis, surgery is not 
advised in mild cases with slight exertional 
dyspnea and fatigue only Indications for sur 
gery include the following (1) Signs of mitral 
stenosis with a pliable valve (opening snap, 
snapping first sound) (2) Uncontrollable 
pulmonary edema (3) Disabling dyspnea arjJ 
occasionally pulmonary edema (4) Ehridence 
of active pulmonary hypertension with right 
ventricular hypertrophy and early congestive 
failure (5) Systemic and pulmonary emboli 
(6) Increased pulmonary arteriolar reslstanee 
with marked dyspnea and Increased Pj These 
patients are apt to develop right heart failure 
and emboli (7) Right heart failure with atrial 
fibrillation, tricuspid incompetence when 
secondary to marked mitral stenosis The 
diagnosis of mitral stenosis is difficult under 
these circumstances and the surgical mortality 
is higher 

LIkofr, W , & J Urlcchio Results of mitral 
commissurotomy Clinical status of tao 
hundred patients five to eight years after 
operation J A M A 166 737-40, 1958 
'Viooti. 1' An apprec’ia’tiqn o'! niltr^i 
Brit M J 1 1051-63 and 1113 24, 1954 


2 MITRAL mSUFFICIENCy 


During ventricular systole, the mitral 
leaflets do not close normally and blood is 
forced back into the atrium as well as through 
the aortic valve The net effect is an 
work load in the left ventricle The left atri 
enlarges progressively, but the pressure In 
{xilmonary veins and capillaries rises only 
transiently during exertion Patients have ex 
crtlonal dyspnea and fatigue which usually pr® 
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gresa slowly over many years. Left ventricu- 
lar failure eventually develops, and orthopnea 
and paroxysmal dyspnea may appear, followed 
rapidly by the symptoms of right heart failure. 

When heart failure is fully developed, the 
response to therapy is Incomplete and the 
patient remains incapacitated. Mitral insuf- 
ficiency. like stenosis, predisposes to atrial 
fibrillation, but this arrhythmia does not pro- 
voke acute pulmonary congestion, and fewer 
than 57o of patients have peripheral arterial 
emboli. Mitral Insufficiency especially pre- 
disposes to subacute bacterial endocarditis. 

Treatment. 

If the disability Is great enough to warrant 
the Substantial surgical risk, pure mitral in- 
sufficiency is considered a surgical lesion to 
be approached under direct vision from the left 
side. Most lesions can be significantly im- 
proved with posterior annuloplasty or a plastic 
sponge buttress. Combined mitral stenosis 
and insufficiency must be clearly distinguished 
from pure mitral Insufficiency, since these 
valves tend to be thickened, fixed, and calcific, 
and prosthetic replacement during cardiac by- 
pass offers the only surgical hope for this le- 
sion. These devices, now used only experi- 
mentally, are nearing practical reality 


Bentlvogllo, L. , Uricchio, J., &H, Goldberg* 
Clinical and hemodynamic features of ad- 
vanced rheumatic mitral regurgitation. 
Am.J.Med,30*372-8l. 1961. 

Kay, E.B., Nogueira, C., &N.A. Zimmer- 
man: Correction cd mitral insufficiency 
under direct vision. Circulation 21*568-77. 
1960. 


3. AORTIC STENOSIS 


Over 607e of patients with aortic stenosis 
are men. Slight narrowing, roughened valves, 
or aortic dilatation may produce the typlcak 
murmur and thrill without causing significant 
hemodynamic effects. When the valve area is 
less than one-fifth of normal, ventricular sys- 
tole becomes prolonged and the typical plateau 
pulse develops. At this stage exertionsil dysp- 
nea, fatigue, and pounding of the heart are 
noted. Cardiac output is ultimately markedly 
reduced so that patients have angina pectoris, 
great weakness or giddiness on exertion, or 
syncope. Survival beyond 3 years Is uncom- 
mon If any of these appear. Many patients 
develop myocardial Infarction, and 307» or 
more die suddenly. 


Treatment. 

The indications for surgical correction of 
aortic stenosis are progressive left ventricular 
failure, attacks of syncope due to cerebral is- 
chemia, and angina pectoris when it is thought 
to be due to the decreased cardiac output of 
aortic stenosis and not to associated coronary 
artery disease. In the presence of both mitral 
and aortic stenosis, surgical correction of both 
valves can be performed at the same procedure. 

The technical features of the operation are 
being revised, and open heart surgery with 
extracorporeal circulation is now favored. The 
mortality rate is high, however, and the lesion 
must be severe before surgery can be recom- 
mended 


Klrklln. J.W,, StH T Mankin* Open operation 
in the treatment of calcific aortic stenosis. 
CircuUtion 21*578-86. 1960 
Wood, P Aortic stenosis Am, J. Cardiol. 
1*553-71, 1958 


4. AORTIC INSUFFJCIBNCy 


For many years the only sign may be a 
soft aortic diastolic murmur, le,, "auscul- 
tatory” aortic insufficiency, Indicating regur- 
gitation of a very small amount of blood through 
the incompetent leaflets during diastole. As 
the valve deformity increases, larger and 
larger amounts regurgitate, diastolic BP falls, 
the pulse wave assumes its characteristic con*- 
tour, and the left ventricle progressively en- 
larges. This IS the stage of "dy^tamlc” aortic 
insufficiency Many patients remain asympto- 
matic even at this point, or experfenee exer- 
tional dyspnea. Left ventricular failure often 
begins abruptly with acute pulmonary edema or 
recurrent paroxysmal nocturnal dyspnea and 
orthopnea, fatigue, weakness, and exertional 
dyspnea are then incapacitating. Angina pec- 
toris, or protracted chest pain simulating 
angina, appears In many. The heart failure is 
refractory to treatment and is the chief cause 
of death. Ten to of these patients die 
suddenly. 

Treatment, 

Aortic insufficiency is a surgically cor- 
reeffble lesion which Bomeiimea requires only 
simple suturing or plication but often requires 
prosthetic replacement of a single cusp or the 
entire valve. Although these procedures are 
no longer experimental, the high surgical risk 
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and the uncertain prognosis limit the indications 
to patients with class III lesions, and to clinical 
centers experienced In valve replacement. 


Gorlin, R., Mothers: Dynamics of the circula- 
tion in aortic valvular disease. Am, J. Med. 
18:855-70. 1955. 

Segal, J. , Harvey, P. , &C. Hufnagel; A 
clinical study of 100 cases of severe aortic 
insufficiency. Am. J. Med 21:200-10. 1956 


5. TRICUSPID STENOSIS 


Most patients with tricuspid stenosis are 
women, and mitral valve disease is usually 
present also. Tricuspid stenosis acts as a 
mechanical block to the return of blood to the 
heart, and the systemic venous engorgement is 
analogous to the pulmonary venous engorge- 
ment caused by mitral stenosis. Tricuspid 
stenosis should be suspected when "right heart 
failure" appears early in the course of mitral 
disease, marked by hepatomegaly, ascites, and 
dependent edema. These are more prominent 
when atrial fibrillation is present. Severe 
fatigue Is usual. Cardiac cirrhosis develops 
early, and patients acquire a characteristic 
complexion which is a blend of peripheral cy- 
anosis and slight jaundice. Careful examination 
is needed to differentiate the typical diastolic 
rumble along the lower left sternal border 
from the murmur of mitral stenosis. In the 
presence of sinus rhythm, a presystoUc liver 
pulsation can be found in half of the patients. 

In atrial fibrillation only the slow emptying of 
ihe jugular vein during diastole Is noted. A 
giant right atrium on a chest film or angiogram 
confirms the diagnosis of tricuspid valve dis- 
ease. 

Treatment. 

Congenital tricuspid stenosis is associated 
with an underdeveloped right ventricle and does 
not lend itself to valvotomy. Diversion of the 
superior vena caval flow Into the right lung is 
a relatively safe closed procedure which con- 
fers a significant degree of palliation. 

Acquired tricuspid stenosis Is extremely 
rare, and may be amenable to valvotomy under 
direct vision. 


Killlp, T., Ill, &D.5. Lukas; Tricuspid ste- 
nosis: physiologic criteria for diagnosis and 
bcroodynaralc abnormalities. Circulation 
16:3-13. 1957. 

Perloff, J.K., fcW.P. Harvey Clinical recog- 
nition of tricuspid stenosis. Circulation 
22:346-64, I960. 


6. TRICUSPID INSUFFICIENCY 


Tricuspid insufficiency affects the right 
ventricle just as mitral insufficiency affects 
the left ventricle. The symptoms and signs of 
organic tricuspid valve disease due to rheumat- 
ic heart disease are identical with those result- 
ing from right ventricular failure due to any 
cause. The valvular lesion can be suspected in 
the presence of mitral disease by noting a rel- 
atively early onset of right heart failure and a 
harsh systolic murmur along the lower left 
sternal border which is separate from the mi- 
tral murmur and which often increases in in- 
tensity during and just after msplratlon. 

Treatment. 

Tricuspid insufficiency Is generally re- 
garded as an Inoperable lesion, but an attempt 
has been made to treat it by surgical plication 
of the valve annulus under direct vision if tis- 
sue deficit is not excessive. 


Priedberg, C K Diseases of the Heart, 3rd 
ed Saunders. 1962 

Muller, O. , 8t J Shillingford: Tricuspid in- 
competence. Brit. Heart J. 16:195-207, 1854. 


Prognosis of Rheumatic Heart Disease. 

Recurrent rheumatic fever may produce 
fatal heart failure at any time, and bacterial 
endocarditis is a constant threat. 

A. Mitral Stenosis In general, patients 
with mitral stenosis die of intractable conges- 
tive failure in the 30‘b or 40’s after a prolonged 
period of disability 

B. Mitral Insufficiency and Aortic Valve 
Lesions These patients become symptomatic 
later In life, but death occurs within a few 
years after the onset of symptoms of congestive 
heart failure. 

C. Aortic Stenosis When angina or syn- 
cope Is present, sudden death usually occurs 
within 3 years. 

D. Tricuspid Lesions These are usually 
associated with mitral valve disease. The 
prognosis is surprisingly good, with survival 
for up to 10 years after the onset of edema, 
but patients are incapacitated by fatigue. 
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BACTERIAL ENDOCARDITIS 


ESEentlals of DlagnosiB 
Subacute 

• Patient with rheumatic or congenital 
heart disease 

• Continuous fever weightless joint and 
muscle pains fatigue 

• Changing murmurs splenomegaly and 
petechiae 

• Blood culture positive 
Acute 

• Patient vrith acute infection or recent 
history of surgery or Instrumentation 

• High fever sudden change or appear 
ance of new murmurs embolic phe 
nomena petechiae and splenomegaly 

The presence of fever and a heart 
murmur should always suggest bacte 
rial endocarditis as the cause of the 
presenting cerebrovascular accident 
nephritis anemia hemorrhagic die 
order or refractory heart failure 

General Considerations 

Subacute bacterial endocarditis (SBB) Is a 
smoldering bacterial Infection of the endocar 
dlum superimposed on pre existing rtieumatlc 
valvular or congenital heart disease Bacter 
erala following a respiratory infection dental 
work or cystoscopy is often the initiating 
event but In many instances the source of in 
feetlon is not known Nonhemolytic etreptocee 
cl especially Streptococcus vlrldans and Str 
faecedis are the usual etlologic agents oc 
caslonally Staphylococcus aureus la responsi 
ble and less commonly other organisms 

Bacteria lodge on the surface of scarred 
valves (usually aortic and mitral) and multiply 
gradually deforming the valve Fibrin and 
platelet thrombi are deposited forming irregu 
lar friable vegetations which are shed as ezn 
boll to the brain peripheral arteries or vis 
cera Embolic glomerulonephritis or true 
glomenilonephrit s sometimes produces renal 
failure Shedding of bacteria into the blood 
stream from the involved valves may produce 
mycotic aneurysms which however rarely rup 
hire Active rheumatic carditis Is present In 
10 20% of cases 

Acute bacterial endocarditis (ABE) is a 
rapidly progressUe infection of normal or ab 
normal valves usually developing In the course 
of heavy bacteremia or septicemia from acute 
infections such as pneumococclc pneumonia 
postabortal hysterosalpin^t s and abscesses 
It may also occur as a complication of cardiac 


surgery transurethral prostatectomy or sui 
gery on infected tissue DIplocoecus pneuno 
niae Staphylococcus aureus beta hemolytic 
streptococci and virulent gram negative coli 
form organisms are the most common patho- 
gens 

Acute endocarditis produces large fri 
able vegetations severe embolic episodes with 
metastatic abscess formation and rapid per 
foratloh tearing or destruction of the affected 
valves 

The more common SBE produces mild to 
moderate systemic symptoms cerebral rena^ 
splenic or mesenteric emboli heart failure 
or any combination of these The onset usually 
follows bacteremia from one of the sources 
cited above within days or weeks 

Clinical Findings 

A Symptoms and Signs Fever is preserJ 
in all cases although afebrile periods may 
occur Any of all of the following may occu 
also night sweats chills malaise fatigue 
anorexia weight loss vague muscle aching 
arthralgia or redness and swelling of the 
Joints sudden visual disturbances aphasia 
or hemiplegia due to cerebral emboli pain in 
the abdomen left lower chest or in the flai*# 
due to mesenteric splenic or renal emboli 
nosebleeds easy bruisabllity and symptoms ei 
heart failure In ABE the course is more ful 
minatlng 

Evidence of rheumatic or eoageaJlal heart 
d sease is usually present Findings include 
tachycardia splenomegaly petechiae (espec*" 
ly with white centers) of the skin mucous m®® 
branes and ocular fundi or beneath the naus 
as Splinter hemorrhages clubbing of the 
fingers and toes pallor or a yellowish bro^ 
tint of the skin neurologic residuals of cere 
bral emboli and tender red nodules of the 
or toe pads Heart murmurs may be abs« 
inslgiificant In Infection of the tricuspfa^ 
pulmonary valve where recurrent pulmonary 
infarction suggesting pneumonia may be a 
prominent feature The clinical picture Is 
often atypical In older persons 

ABE is essentially a severe infection a* 
dated with chUls high fever ^ 

multiple serious embolic phenomena Thes 
may be superimposed on the antecedent cans 
ative infection (e g pneumonia 
pelvic infection) or may appear abruptly lo 
Ing Instrumentation or surgery Heart 
murs change rapidly and heart failure occu 

ABE may develop during prophylactic^ 
or madequate therapeutic antibiotic admui 
tton In these circumstances the onset is 
masked and a sudden embolic episode 
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appearance of petechlae, unexplained heart 
failure, changing murniurs, or a rising tem- 
perature may be the first clue. 

B. Laboratory Findings In the absence of 
recent or concurrent antibiotic therapy, the 
first 2 random blood cultures (2-4 hours apart) 
are positive in most patients, and blood ciUture 
is positive by the third day in 85-90%. If not, 
urine and bone marrow cultures are indicated. 

Normochromic anemia, a markedly elevat- 
ed sedimentation rate, variable leukocytosis, 
microscopic hematuria, proteinuria, and casts 
are commonly present in SBE and ABE. A 
high BUN may be an unexpected finding, espe- 
cially in older patients. 

Complications 

The complications of ABE or SBE include 
peripheral arterial emboli (producing hemi- 
plegias or aphasia, infarction of the bowel, kid- 
ney, or spleen, or acute arterial insufficiency 
of an arm or le^j congestive heart failure, 
renal failure, hemorrhagic tendency, anemia, 
and metastatic abscess formation (especially 
ABE). Splenic abscess may be responsible for 
seeming refractoriness to therapy. 

Differential Diagnosis. 

SBE must be differentiated from various 
seemiogly primary disease states. Hemiplegia, 
Intractable heart failure, anemia, a bleeding 
tendency, or uremia may be caused by SBE es- 
pecially in older patients. If a patient present- 
ing with aiy of these illnesses las fever and a 
heart murmur, blood cultures should be taken 
immediately. 

Specific diseases that require differenti- 
ation are the lymphomas, thrombocytopenic 
purpura, leukemia, acute rheumatic fever, dis- 
seminated lupus erythematosus, polyarteritis 
nodosa, chronic meningococcemia, brucellosis, 
and disseminated or miliary tuberculosis. 

ABE masquerades as a severe ByBtemlc re- 
sponse to an obvious pre-existing infection. It 
can be recognized only by noting rapid clinical 
deterioration, bacteremia, the appearance or 
sudden change of heart murmurs, heart failure, 
and major embolic accidents, especially to the 
CNS, simulating meningitis. 

Prevention. 

A high percentage of cases of endocarditis 
arise after dental procedures or surgery of the 
oropharynx and genitourinary tracts. AU pa- 
tients with valinilar or congenital heart dis- 
ease who are to have any of these proceduKS 
should be prepared In one of the following ways; 

(1) 600,000 units procaine penicillin with 
600,000 units crystalline penicillin, I, M. , one 


hour before surgery, and then 600,000 units 
procaine pemclllin I. M. dally for 2 days, 

(2) 500,000 units penicillin G or V orally 
4 times daily on the day of surgery and for 2 
days after surgery, and 600,000 units crystal- 
line penicillin I.M. one hour before surgery. 

(3) In case of penicillin sensltivl^, give 
erythromycin, 250 mg. orallyq. i. d. on the 
day of surgery and for 2 days afterward. 

Treatment. 

A. Specific Measures; The most Impor- 
tant consideration in the treatment of bacterial 
endocarditis is a bactericidal concentration of 
one or more antibiotics in contact with the In- 
fecting organism, which are often localized In 
avascular, relatively inaccessible tissues. 
Penicillin, because of its high degree of bac- 
tericidal activity against the great majority of 
bacteria which produce bacterial endocarditis, 
and because of its low incidence of side re- 
actions, IS by Car the most useful drug. Syner- 
gistic combinations of penicillin with other anti- 
biotics have often proved valuable. Few cases 
have been cured by bacteriostatic drugs used 
alone Positive blood cultures are invaluable 
to confirm the diagnosis and to guide treatment 
and should be combined with tests of sensitivity 
of the infecting organism to various antibiotics 
or combinations of antibiotics. Hence one or 
more blood cultures should be obtained daily 
for 3-5 days before instituting treatment, ex- 
cept in desperately ill patients or patients with 
acute bacterial endocarditis. To avoid further 
heart damage, treatment should not be further 
delayed. 

1 Penicillin - This drug should be given 
parenterally in bacterial endocarditis. The 
doae depends on the sensitivity of the organism, 
as determined by In vitro sensitivity tests. 

About 90% of strains of Streptococcus virldans 
from cases of SBE have been found to be In- 
hibited in vitro by 0. 1 unil/ml. or less of peni- 
cillin. However, some are quite resistant, re- 
quiring up to 10 units or more. 

A minimum serum concentration many 
times greater than the apparent in vitro sensi- 
tivl^ of the orgamsm must be produced to en- 
sure a bactericidal concentration in the vege- 
tation. After treatment has been started Its 
success may be predicted on the basis of the 
ability of the patient’s serum to act bacterl- 
cidally against his own Infecting organisms in 
a dilution of at least 1:100 under standard test 
conditions. If blood cultures have not been 
positive or if sensitivity tests are not available, 
give 10-20 million units of penicillin daily and 
2 Gm of streptomycin I. M. There are 3 alter- 
native methods of administration; (1) For 
oxganlsms sensitive to less than 0 . 1 U./ml of 
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penicillin give 0 5 1 million units of procaine 
penicillin G I M twice dally (2) For or 
ganisms sensitive to 0 1 U /ml or more of 
penicillin give Intermittent I M injections of 
aqueous penicillin solution every 3 6 hour* 

(3) Continuous parenteral administration If 
the total dally dose is about 5 roilllon units/ 
day or more of penicillin give a continuous 
I M (or occasionally IV) drip The anti 
biotic can be dissolved in 1 2 L of physiologic 
saline or glucose solution 


Approximate Dosage Schedules 


Penicillin Inhibition 

1 Total Dally 

(Bactericidal at 73 Hrs ) 

Penlcillm Dosage 

(units /ml ) 

(miUions of units) 

< 0 1 

1 2 (penicillin 


procaine) 

0 10 5 

3 4 (aqueous) 

0 5 0 9 

4 5 (aqueous) 

1 5 

€ 20 (aqueous) 

> 5 

20 SOO (aqueous) 


When bacteremia and fever persist the 
dosage should be doubled and redoubled until a 
favorable response occurs Alternatively 
synergistic treatment with 2 or more antlbiot 
ics may be used When high concentrations of 
pen cillin are required probenecid (Benemid^) 

0 S Gm every 6 hours may be used to inhibit 
renal excretion 

2 Streptomycin sulfate Intermittent 

1 M injection gives as good levels as those 
obtained by 1 V injections L^rge doses are 
advised Give 0 5 1 Gm dissolved in*l ml 
of distilled water and 1 ml of 2‘^« procaine 

1 M every 6 hours Cbserve for toxicity 

3 Combined penicillin and streptomycin 
Accumulated evidence suggests that penicillin 
(5 40 mlUlon units/day) + streptomycin (2 Gm / 
day) may be the optimal treatment for Infec 
tions due to Streptococcus faecalis and also for 
the short (2 weeks) treatment of endocarditis 
due to sensitive strains of Streptococcus viri 
dans 

4 Chlorfetracycline hydrochloride (Aureo 
mjcln'^) oxytetracycllne (Terramycin’) tetra 
cycline {Achromycin^) chloramphenicol 
(Chloromycetin'*) and erythromycin {Erythro 
cm ) While these drugs may suppress the 
progress of subacute bacterial endocarditis 
their use is almost always followed by a re 
lapse Wherever possible drugs exhibiting 
more pronounced bactericidal activity e g 
penicillin and streptomycm should be the first 


choice in treatment The exact dosages and 
effectiveness of therapy have not been estab 
lished Nausea and vomiting result frequenti/ 
from the oral administration of chlortetracy 
dine and may interfere with treatment In S’ ch 
cases the drug must be given I V In doses of 
50 100 mg or more every 6 hours 

Although Streptococcus faecalis is gene-al 
ly inhibited by chlortetracycUne oxytetraqr 
dine and tetracycline treatment with these 
drugs of endocarditis due to this organism Is 
generally ineffective 

5 Other drugs Neomycin bacitracin 
kan3mycIn(Kantrei^) vancomycin (Vancocin ) 
and ristocetin (Spontin®) may be used alone or 
In combination srtth other drugs when the or 
ganism is insensitive to less toxic antibiotics 

6 MethlciUin (StaphcilUr/®) lOnOitt 
daily tv or I M should be used in endo 
card tis due to penicillinase producing s^apb 
ylococcl 

7 Combined therapy In infections due to 
highly resistant organisms synergistic pairs 
of antibiotics (as detenmlncd by tests of bade 
ricldal activity in the laboratory) may be used 
(see Chapter 20) Combined therapy sbouW 
never be attempted without adequate laboratory 
control 

8 In patients exhibiting the typ cal fee 

tures of subacute bacterial endoca^ltls la 
whom blood cultures are repestedly negative 
empirical therapy with penicillin 20 mtlllon 
units dally by continuous IV orl M drip 
plus 2 Cm of streptomycin I M dally ibouM 
be given for 3 weeks 

9 Duration of treatment Most patlert* 
should be treated for 3 4 weeks after steril- 
zatlon of the blood stream After therapy 
been discontimied the patient should be ob 
eerved carefully for recurrence (repeated 
blood cultures) 

10 Recurrences Recurrences are usuaUj 

evident within 1 2 weeks after therapy Oc 
casional cases relapse months later The dJg 
nosis of recurrence must not be made on the 
basis of return of fever and embolic phenod 
ena alone these may occur for up to 6 6 wee 
after therapy has ceased Positive blood cw 
tures are essential for the diagnosis of recui" 
rence Before re treating the patient 
determine the sensltlvl^ of the organism sti 
then give treatment with higher dosages for * 
longer period of time or use a different ant* 
biotic About 70 75% cures are now belBg 
reported . 

11 Anticoagulants It is generally agr^ 

that the use of heparin or blshydroxycoutnartn 

(Dicumarol*) in the treatment of SBE is ua 
necessary and may be dangerous 
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B. General Measures General supportive 
measures are as for any severe infection with 
fever. 

C. Treatment of Complications. 

1. Infarction caused by emboli breaking off 
from the infected area usually occurs in organs 
in the systemic circulation, but if the endocar- 
dial lesion is on the right side of the heart the 
embolus may be to the pulmonary circulation 
Treatment is symptomatic. 

2. Cardiac failure (uncommon) - Active 
myocarditis or scarring of the heart valves 
may precipitate congestive failure. Giving 
large quantities of penicillin as the sodium salt 
may incidentally provide significant amounts of 
sodium ion. Therefore, in treating a patient 
with SBEwho has congestive failure or if fail- 
ure is Impending use the calcium or potassium 
salt of penicillin. 

3. Anemia, if severe, should be treated by 
whole blood transfusion or, if heart failure is 
present, red cell mass transfusions 

4. Uremia may result from focal embolic 
nephritis or glomerulonephritis. 

Prognosis. 

Without treatment, fewer than 17<9 of people 
with ABE or SBE survive. With treatment, up 
to 00% of all cases are cured bactenologtcally, 
although congestive heart failure may iater 
supervene (especially In aortic lesions) 

Patients with Initially negative blood cultures 
whose cultures remain persistently negative 
have the worst immediate prognosis. If signif- 
icant damage to the heart valves or kidneys 
does not occur, the ultimate prognosis is that 
of the underlying cardiac disease. However. 

If heart failure, uremia, or dynamic aortic In- 
sufficiency develops the outcome will be fatal 
despite cure of infection. Fatal cerebral em- 
boli or rupture of a mycotic aneurysm may oc- 
cur months after apparent cure Thus, 10% 
die because of resistant bacterial infection or 
relapse, and another 20% die during or after 
therapy from residual irreversible organ dam- 
age. Intractable heart failure due to aortic in- 
sufficiency is the commonest cause of death 
after bacteriologic cure. 
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ACQUIRED HEART DISEASES 


HYPERTENSIVE 
CARDIOVASCULAR DISEASE 


The criteria for the diagnosis of hyper- 
tension are arbltraiy, because the arterial 
pressure rises with age and varies from one 
occasion of measurement to another. Most 
authorities consider hypertension to be pres- 
ent when the diastolic pressure consistently 
exceeds 100 mm Hg in a person more than 
60 years of age, or 90 mm. Hg In a person 
less than 5t> years of age The vascular 
complications of hypertension are thought to 
be the consequence of the raised arterial 
pressure. 

Hypertension which has not demonstrably 
affected the heart ts called "hypertensive vas- 
cular disease " When left ventricular hyper- 
trophy. heart failure, or coronary artery dis- 
ease is present, "hypertensive cardiovascular 
disease" is the appropriate term 

Hypertension in any form is uncommon be- 
fore age 20 In young people It is usually 
caused by chronic glomerulonephritis, renal 
artery occlusion, pyelonephritis, or coarcta- 
tion of the aorta. 

Transient elevations of BP caused by ex- 
citement, apprehension, or exertion and the 
purely systolic elevation of BP m elderly 
people caused by loss of elasticity m their 
major arteries do not constitute hypertensive 
disease. 

Etiology & Classification. 

A Essential Hypertension In 80% of cases 
of hypertensive vascular or cardiovascular dis- 
ease no cause can be established. The onset 
of essential hypertension is usually between the 
ages of 35 and 55 The family history is usual- 
ly suggestive of hypertension (stroke, "sudden 
death. *' heart failure). Women are affected 
more often than men. Elevations m pressure 
are transient early in the course of the dis- 
ease but eventually become permanent. Even 
in established cases the BP fluctuates widely 
in response to emotional stress, especially 
anger, resentment, and frustration. The rest- 
ing BP Is always lower than single office read- 
ings. and can be determined after several 
hours* rest In bed, HP's taken by the patient 
at home are lower than those recorded in the 
office, clinic, or hospital. Basal readings 
obtained during sleep are most reliable in 
estimating prognosis. 
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Note All of the foregoing may be true In 
other forms of hypertension also A diagnosis 
of essential hypertension is warranted only 
after repeated and thorough search for specific 
causes has been unsuccessful 

B Renal Hypertension 

1 Vascular Narrowing of one or both 
renal arteries due to atherosclerosis fibro 
muscular hyperplasia or other causes has 
come to be recognized as perhaps the most 
common cause of curable hypertension 

2 Parenchymal Chronic glomerulo 
nephritis and pyelonephritis have in the past 
accounted for the largest group of known 
causes of hypertension Unilateral pyelo 
nephritis is rare but can often be cured by 
surgery Polycystic kidney disease and con 
genital or acquired obstructive hydronephrosis 
are rare causes Acute glomerulonephritis is 
often associated with hypertension 

C Endocrine Pheochromocytoma a 
tumor of the adrenal medulla or (rarely) of 
chromaffin tissue along a sympathetic chain 
causes sustained or intermittent hypertension 
by releasing norepinephrine and epinephrine 
intd’the blood stream Cushing s syndrome 
primary aldosteronism and deeoxylcortico 
sterone overtreatment of patients with adrenal 
insufficiency regularly cauee hypertension 
An eosinophilic tumor of the pituitary pro 
duelng acromegaly may also cause hyperten 
Sion 

D Coarctation of the Aorta Congenital 
constriction of the arch of the aorta produces 
hypertension in the upper extremities and 
carotid arteries BP in the legs is normal or 
low 

E Miscellaneous Hypertension of vary 
ing seventy is present in. toxemias of preg 
nancy Increased intracranial pressure due to 
tumor or hematoma overdistention of a neuro 
genic bladder and In the late stages of poly 
arteritis nodosa disseminated lupus erythem 
atosus and scleroderma 

F Malignant Hypertension Any form of 
sustained hypertension may abruptly become 
more severe The diastolic pressure rises 
above 130 mm Hg causing widespread arte- 
riolar necrosis rapidly progressive renal 
failure and papilledema Papilledema may 
precede renal Impairment and is the best 
definitive clinical sign the height of the blood 
response alone may be misleading The term 
'malignant is used because mortality ap 
proaches 100% in 2 years If the disease is not 
treated 


Pathogenesis 

Essential and renal hypertension are due 
to increased peripheral arteriolar resistance 
of unknown mechanism Unless heart failure 
or edema is present cardiac output and blood 
volume are not affected In well-established 
cases Renal pressor substances may play a 
role in essential and renal hypertension but 
this has not been demonstrated in humans 

In pheochromocytoma hypertension Is due 
to varying combinations of increased cardiac 
output and peripheral resistance caused by 
epinephrine and norepinephrine respectively 

The mechanism of production of hyperten 
Sion by adrenal glucocorticoids aldosterone 
and desoscycorticosterone is not known 

The hypertension of coarctation of the 
aorta la thought to result directly from the 
constriction which causes the left ventricle to 
eject blood Into a short chamber although 
the renal mechanism may be Involved 

Pathology 

SusUined hypertension causes the initially 
reversible arteriolar narrowing to become 
permanent as a result of Intlmal thickening 
hypertrophy of the muscular coats and hyaline 
degeneration In malignant hypertension sr 
tertolar necrosis (especially in the renal ves 
aels) develops rapidly and is responsible for 
the acute onset of renal failure The dominant 
manifesutlons of hypertension are secondary 
to left ventricular hypertrophy and faDure and 
to the widespread arteriolar lesions Hyper 
tension accelerates the development of eoro 
nary and cerebral artery atherosclerosis 
myocardial Infarction and cerebral hemor 
rhage or thrombosis are common sequelae 

Clinical Findings 

The clinical and laboratory fmdlngs are 
mainly referable to the degree of vascular de 
terloratlon and involvement of the target 
organs heart brain kidneys eyes and 
peripheral arteries 

A Symptoms 

1 Mild to moderate essential hyperten 
slon Is compatible with normal health and well 
being for many years Vague symptoms usu 
ally appear after the patient learns he has 

high blood pressure Suboccipital head 
aches characteristically occurring early m 
the morning and subsiding during the day ar* 
common but any type of headache may occur 
(even simulating migraine) Other common 
complaints are li^theadedness tinnitus 
fullness in the head easy fatigability loss 
of energy and palpitations These symptetn* 
are caused by anxiety about hypertension or by 
associated psychologic disturbances 

2 Patients with pheochromocytoma which 
secretes predominantly norepinephrine usually 
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have sustained hypertension. Intermittent re- 
lease of epinephrine causes attacks (lasting 
minutes to hours) of acute anxiety, palpitation, 
profuse perspiration, pallor, trerabling, and 
nausea and vomiting, BP is markedly elevated 
during the attack, and angina or acute pulmo- 
nary edema may occur. In primary aldoste- 
ronism, patients have recurrent episodes of 
generalized muscular weakness or paralysis, 
paresthesias, polyuria, and nocturia. 

3. Cardiac involvement often leads to par- 
o'Qismal nocturnal dyspnea or cardiac asthma 
with or without symptoms of chronic left ven- 
tricular failure. Angina pectoris or myocar- 
dial infarction may develop. 

4. Progressive renal involvement pro- 
duces no striking symptoms, nocturia or In- 
termittent hematuria may occur. 

5. Peripheral arterial disease most com- 
monly causes intermittent claudication. When 
the terminal aorta is narrow ed or occluded, 
pain in the buttocks and low back pain appear 
on walking and men become impotent, 

6 . Cerebral involvement causes (1) hemi- 
plegia or aphasia due to thrombosis or (2) 
eudden hemorrhage leading to death in hours or 
days. In malignant hypertension (and occasion- 
ally in its absence), severe headache, confu- 
sion, coma, convulsions, blurred vision, tran- 
sient neurologic signs, and nausea and vomiting 
tnay occur ("hypertensive encephalopathy"). 

The mechanism of their production Is not known 
Cerebral edema may play a role 

B. Signs Physical findings depend upon 
the cause of hypertension. Us duration and 
severity, and the degree of effect on target or- 
gans. 

1. The diagnosis of hypertension is not 
wr.’i’m'rAfif At jxrA'errdsr omftfr trtir agv of Jd* onfesiB- 
the BP exceeds 140/90 mm. Hg on at least 3 
separate occasions after the patient has rested 
20 or more minutes in familiar, quiet surround- 
ings Casual readings (I e. , those taken In the 
usual fashion) may be much higher than this tn 
the absence of hypertensive disease, since with 
rest the pressures return to normal, this is 
vascular hyperreactivity, not hypertension. 

2. Retinas - The Kelth-Wagener (KW) 
classification of retinal changes in hyperten- 
sion has prognostic significance and correlates 
well with the clinical course. 

KWl s Minimal arteriolar narrowing. 

KW2 » More marked narrowing and ar- 
teriovenous nicking. 

KW3 = Flame-shaped or circular hemor- 
rhages and exudates. 

K\V4 ■ Any of the above plus papilledema, 
i.c.. elevation of the Optic disk, ob- 


literation of the physiologic cup, or 
blurring of the disk margins. By 
definition, malignant hypertension ie 
always associated with papilledema. 

3. Heart and arteries - A loud aortic 
Second sound and an early systolic ejection 
click may occur. Evidence of left ventricular 
enlargement with a left ventricular heave In- 
dicates well established disease. With ons^t 
of left ventricular failure, pulmonary basal 
rales, gallop rhythm, and pulsus altemans 
may be noted, a presystoUc gallop alone do^s 
not necessarily imply failure. 

4. Direct comparison should be made of 
both carotid, radial, femoral, popliteal, and 
pedal pulses, and the presence or absence of 
bruits over major vessels. Including the abs 
domfnal aorta and lilacs, should be determined. 
BP should be taken in both arms and legs. 

5 Cerebrum - Keuralogic residuals of 
cerebral thrombosis or hemorrhage may be 
present ranging from only a positive Babingkl, 
or Hoffman reflex to frank hemiplegia. 

6. Endocrine status - The signs of 
Cushing's disease should be noted U present 
trunk obesity, hirsutism, acne, purple striate, 
and finely-grained skin. One kidney raay.be 
displaced by an adrenal tumor. In primary 
aldosteronism flaccid paralysis or muscular 
weakness and hypoactive or absent tendon ra> 
ilexes may be noted, 

7. Coarctation of aorta - Weak or delayed 
femoral pulses (in comparison with radial 
pulses) in younger people justify a diagnosis 
of coarctation of the aorta. Confirmatory 
signs are a basal systolic murmur transmitted 
to the mterscapular area and palpable collater- 
al arteries along the inleirior rib margins and 
especiaiTy around Ttte scapuikr boruWrs". 

B. Renal artery stenosis - A character- 
istic arterial bruit may be heard with a dia- 
phragm stethoscope in the left or right epi- 
gastrium, transmitted from the affected renqj 
artery. The bruit can often be traced into the 
flank and to the costovertebral angle, 

9. Renal parenchymal disease - The pa- 
tient may have a "uremic" appearance and 
odor. Polycystic kidneys are large and readuy 
jialpable. 

C. Laboratory Findings Routine urinal- 
ysis may disclose a low fixed specific gravity 
compatible with advanced renal parenchymal 
disease or hypokalemic nephropathy of pri- 
mary aldosteronism. In both, NPN is elevated 
and anemia due to advanced azotemia may be 
present. In aldosteronism, however, the 
serum is low and the serum COj elevated^ 
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the reverse Is true in uremia associated with 
primary renal disease 

Proteinuria granular casta and occasion 
ally microhematuria occur in nephroseleroslB 
differentiation from chronic nephritis oa this 
basis alone is impossible 

Demonstrable bacilluria In a fresh clean 
specimen suggests chronic pyelonephritis 
white ceil casts are rarely found Pyuria Is 
frequently absent Quantitative culture of a 
clean specimen must be performed on all pa- 
tients and repeated at intervals since bacll 
lurla in chronic pyelonephritis may be Inter 
mittent 

Quantitative determination of urinary ex 
cretion of 17 hydroxycortleolda or catechol 
amines and vanlUylmandelic acid is indicated 
if the clinical picture suggests Cushing s dls 
ease or pheochromocytoma respectively 
Urinary aldosterone need not be determined 
routinely except in very early or borderline 
instances the diagnosis usually can be estab 
lished by blood chemistry 

Teats for pheochromocytonxa 

(1) Provocative test for a patient with nor 
Rial BP Give 0 03 mg of histamine base m 

0 S ml of normal saline in a tuberculin 
syringe rapidly I V leaving the needle in the 
vein (so that phentolamine can be given to low 
er excessive BP rise In response to histamine) 
A BP rise of 60/30 mm Hg or a rise greater 
than that following a cold pressor test occurs 
within 2 minutes when pheochromocytoma is 
present 

(2) Test in presence of sustained hyper 
tension due to pheochromocytoma The base 
line BP should be determined while the {»tlent 
rests for 20 minutes It should exceed 170/U0 
mm Hg Phentolamine (negitinc*^) 5 mg 
rapidly I V best given Into the tubing of an 
Infusion during which the levels of the BP have 
been stabilized should produce a sustained 
fall of at least 35/25 mm Hg within 2 5 min 
utes in patients with pheochromocytoma 

Note Sedatives antihypertensive drugs and 
uremia may cause a false piosltive test 

(3) Determine 24 hour urinary catechol 
amines (see back endsheet) or vanlUylmandelic 
acid (normal 0 7 6 8 mg /24 hours) 

D X ray Findings Chest x ray may dls 
close rib notching and the small aortic kncA> of 
coarctation and indicate the degree of cardiac 
enlargement caused by hypertension I V 
urograms yield valuable information on relative 
renal size renal displacement the presence 
of obstruction and pyelonephritis and are dl 
agnostic of polycystic disease 

E ECG Findings ECG can estimate the 
degree of left ventricular hypertrophy and will 


show signs of coronary artery disease In con 
ducUon disturbances and significant Q waves 
In aldosteronism the Q T Interval is prolonged 

F Special Studies Pre sacral oxygen 
studies for visualization of adrenal tumors 
renal angiography to detect and outline renal 
artery stenosis and determination of differ 
ential water electrolyte and dye excretion 
by the kidneys 

If specific causes have been excluded 
periodic ophthalmoscopic study and evaluation 
of cardiac and renal status by ECG chest 
X ray PSP excretion NPN urinary specific 
gravity and urine protein determinations are 
required 

Treatment 

A Hypotensive Drugs Many patients wiJi 
hypertension especially middle aged women 
live years jn comfort without treatment Great 
care should therefore be exercised before sub 
jectmg these patients to the disagreeable side 
effects and potential dangers of a continuous 
program of drug therapy 

Hypertension vanes strikingly in severity 
tn different patients treatment at present 
should be varied depending upon the sever ti' 
the hypertension and the presence of eompli 
cations 

The least toxic drugs should be used for 
mild hypertension Over a period of months er 
years slight to moderate lowering of the BP 
may prevent or decrease or possibly reverse 
the vascular complications of hypertension 
Combinations of drugs are useful but they are 
difficult to evaluate 

In most severe cases the ganglionic or 
postganglionic blocking agents should be con 
sidered but In most instances of less severe 
disease It will be worthwhile to begin with 
rauwolfla or chlorothiazide (or both) and then 
If necessary add hydralazine (Apresollne®) 
before the ganglionic blocking agents are re 
sorted to 

Current insurance data have shown that 
even slight Increases in BP decrease survival 
especially by causing premature alheroscle 
rosls A clinical trials program must be done 
before it can be determined whether treatment 
of mild hypertension (diastolic pressure leso 
than lOo mm Hg) without vascular compiler 
tions will prevent atherosclerosis and increase 
survival It is reasonable to think that treat 
meat will do this 

Indications for potent hypotensive drugs 

(1) Definite indications Hypotensive drug 
therapy Is definitely indicated tn malignant 
l^ertension In hypertensive cardiac failure 
when acute myocardial Infarction has been 
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eluded, for rapidly Increasing diastolic BP 
with left ventricular hypertrophy and dilatation 
or when there is evidence of deterioration in 
the heart and fundi (exudates and hemorrhages), 
especially m young (particularly male) patients. 

(2) Probable Indications Hypotensive 
drugs are probably Indicated m recurrent mild 
cerebral thrombosis with neurologic sequelae 
and high diastolic pressure in intractable 
coronary insufficiency with high diastolic pres- 
sure. when the diastolic BP exceeds 105-110 
mm. Hg without evidence of the complications 
of hypertension, or for severe intractable 
hypertensive headaches (in the absence of ob- 
vious emotional stress). 

(3) Doubtful indications Hypotensive drug 
therapy is probably not indicated for mild be- 
nign essential hypertension in elderly women 
or for early transient hypertension in young 
people In whom there is no objective evidence 
of vascular deterioration or complications 

Hypotensive Drugs 

1. Rauwolfia drugs - Bauwolfia has a 
relatively slight hypotensive action but may be 
useful because of its mild sedative effect and 
Its value as an adjunct when combined with 
ganglionic or postganglionic blocking com- 
pounds, veratrum, hydralazine (Apresollne®) 
or chlorothiazide. Nasal stuffiness, gastric 
hyperacidity, sodium retention, and severe 
depression may occur, In which case the drug 
should be withdrawn. Give either of the fol- 
lowing (1) Beserplne, 0. 1-0 25 mg t.i.d 
orally at onset and maintain on 0. 25 mg /day 
Reserplne may also be given I M . 1-2 6 mg 
every 8-12 hours, for a short tune m hyper- 
tensive emergencies, (2) Bauwolfia (Hau- 
dutin'S) 100-200 mg. daUy 

2. Hydralazine hydrochloride (Apresoline®) - 
The initial dosage of this drug Is 10-25 mg 
orally b. i d,, progressively Increasing to a 
total dosage of 200 mg. /day. The results of 

the oral use of this drug as a sole method of 
therapy are often not impressive, but some 
patients obtain a hypotensive effect Because 
hydralazine is the only hypotensive agent which 
increases the renal blood flow, it may be use- 
ful as an adjunct to oral melhonium compounds 
(ganglionic blocking agents) or to chloro’hlazJde. 

Toxic side effects are common when large 
doses of hydralazine are used alone but un- 
common when the drug is used In combination 
with chlorothiazide in doses not exceeding 200 
mg /day or with rauwolfia The most impor- 
tant are headache and palpitations with tachy- 
cardia A syndrome resembling diffuse col- 
lagen disease has occurred, usually after large 
doses have been given for many months. 

3 Thiazides - Chlorothiazide and related 
oral diuretic agents reduce the dose required 


of blocking agents to about half and synerglze 
with other agents such as rauwolfia. Give 
chlorothiazide (Dmril®), 0 5-1 Gm /day In 
divided doses, with due caution for electrolyte 
depletion, especially in patients receiving 
digitalis, or hydrochlorothiazide (Hydro- 
Diuril®, Esldnx®) 50 rag 1-2 times daily. 

4. Ganglionic and postganglionic blocking 
agents - The most frequently used of these 
agents are pentolinium tartrate (Ansolysen®), 
chlorisondamine chloride (Ecolid®). and 
mecamylamine hydrochloride (Inverslne®) 

They can be used orally or subcutaneously. 
With the exception of mecamylamine, ab- 
sorption followmg oral administration is small 
and irregular with resultant unpredictable 
falls in BP Guanethldme (Ismelin®) acts by 
blocking the postganglionic adrenergic neurons 
tolerance rarely occurs The drug can be 
given in a single daily dose it is effective and 
weU tolerated and it does not produce para- 
sympathetic blockade The initial dose is 
10 mg orally increasing gradually to tol- 
erance at weekly intervals Postural hypo- 
tension (especially in the Tnorning on awaken- 
ing and after exercise) diarrhea muscle 
aching and lack of ejaculation m men are the 
major symptoms of toxicity. 

Basic principles in the use of the gangli- 
onic and postganglionic drugs are as follows 
(1) Hospitalize the patient under close super- 
vision except when using guanethldme 
(Ismelin®) in which case treatment can be 
started on an out-patient basis (2) Start with 
a small initial dose and increase gradually, 
depending upon the tolerance and response of 
the patient (3) The degree of reduction of BP 
should be only moderate in the first week or 
so. and no attempt should be made to reduce 
the pressure to normal until it has been dem- 
onstrated that the patient can tolerate systolic 
pressures of about 160 mm. Hg without hypo^ 
tensive symptoms (4) Postural h/pofension, 
which IS greatest at the height of the effect of 
the drug should be considered not only as a 
potential danger to the patient but also as a 
therapeutic weapon to prolongthe hypotensive 
action of the drug after the peak effect has 
worn off. (5) Minimize the dose of ganglionic 
blocking agent required (and thereby minimize 
side effects) by prior administration of reser 
pine. 0 25 mg /day, or thiazide drugs (see 
above), or both (6) Minimize constipation by 
use of laxatives or, if necessary, neostigmine 
by mouth (7) Warn the patient of the effects 
of additional vasodilatation due to heat, includ- 
ing hot baths, alcohol, and Immobility follow- 
ing exercise. The effect of these drugs should 
be evaluated in an ambulatory patient in the 
erect position. Otherwise, excessive doses 
will be given 
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Oral ganglionic or postganglionic blocking 
agents A trial of 2 3 weeks is usually re- 
quired to determine the dose necessary to low- 
er the BP to about 160/100 mm Hg The 
patient may then be seen on an outpatient basis 
and the dose gradually increased to that level 
which produces the desired fall of BP Opinion 
Is divided about whether the desired pressure 
at the time of peak action of the drug Is ISO 
160 mm Hg systolic or whether it Is that 
which results In mild hypotensive symptoms 
on standing Constipation is to be avoided in 
patients receiving oral methonium compounds 
because it increases the absorption of the drug 
laxatives should be given to ensure a daily 
bowel movement 

Although the determination of the proper 
drug dosage Is difficult, it Is usually considered 
satisfactory if standing diastolic pressures of 
90-100 mm Hg or less are achieved Since 
the effectiveness of the drug cannot be deter 
mined by casual DP readings In the pl^sician s 
office 3 methods have been used to determine 
effective dosage |1) Home BP readings are 
recorded and sho^n to the physician at his 
regular visits The physician may Increase 
or decrease the dose and the patient is In- 
structed to decrease the dose whenever the DP 
falls below 150/90 and not to take a dose if 
the BP Is below 130/80 in the recumbent post 
tlon (2) Motionless standing for one mtmite 
before taking the drug is advocated to prevent 
excessive hypotension BP will then be sufft 
clently high so that an additional quantity can 
be taken without harm This only guards 
against excessive dosage it does not indicate 
when the dose has been Inadequate (3) Perl 
odic hospitalisation is advisable for 1 2 days 
to determine basal BP readings These read 
ings are often 50 100 mm Hg less than read 
ings obtained in the doctor s office and can be 
used to control the dosage of the methonium 
compounds 

The Initial doses of the oral ganglionic 
and postganglionic blocking compounds are as 
follows Hexamethonlum 125 mg pentolini 
um tartrate (Ansolysen'®). 10 20 mg , chlo 
risondamine chloride (EeoUd®), 10 20 mg 
mccamylamlne hydrochloride (Inversine^) 

1 2 5 mg guanethldlne (Ismelln*) 10 rog 

Parenteral ganglionic blocking agent Pen 
toUnlum tartrate (Ansolysen®). 1-2 mg subcut 
or I M , If DO untoward effect occurs the dose 
can be gradually Increased beginning on the 
second day, by Increments of 0 5 mg Caution 
should be exercised in older patients to avoid 
lowering the BP too rapidly, this Is true also of 
those patients who have evidence of atheromas 
in the cerebral or coronary arteries, since 
acute hypotension may result In thrombosis of 


these vessels On discharge from the hos- 
pital the average patient receives 5-10 mg / 
day orally in divided doses After discharge 
the patient should be seen at frequent Intenrali 
and the dose adjusted so as to achieve the de 
sired effect without undue faintness or side 
effects In some patients in order to preveni 
a postural hypotension which may produce se 
vere symptoma during this period, it may be 
necessary to have the patient lie down for one 
hour after each injection In many of these 
patients however tolerance gradually de 
velops although marked hypotension may still 
occur on standing the patient may be able ta 
ait or walk immediately after an injection 
Patients should be warned to avoid motionless 
standing for an hour or so after an injection 
shaving waiting in line for a bus and similsi 
activities should be particularly condemned 

Acute hypertensive emergencies The 
most important are acute hypertensive en 
cephatopathy and acute pulmonary edema as 
sociated with a marked rise In BP In hyper 
tensive patients with left ventricular failure 
Reserplne 1-8 5 mg IM every fl-12 hours 
IS often helpful If the BUN is less than 79 
mg /lOO ml the addition of a diuretic such 
as chlorothiazide or hydrochlorothiazide ha* 
a potentiating effect One of the ganglionio 
blocking agents or guanethldlne may then be 
given orally and reserplne given in the usual 
oral doses 

Side effects and hazards of gangllonle and 
poatgangllonlc blocking agents 

(1) Acute hypotensive reactions are niahl 
fested by faintness weakness snd nsuses and 
vomiting The patient should be instructed to 
lie down immediately and place hia feet higher 
than his head Unless the hypotensive effect 
Is too severe tlie symptoms pass rapidly with 
this postural assistance If the symptoms per 
sist give a vasopressor drug such as pheflyi 
eohrlne ijvdrochloride .fNeo ^vnqohrine*) or 
methoxamine (Vasoxyl®) subcut or a slow 
continuous I V infusion of levartereool bi 
tartrate (Levophed®) 4 mg /L titrated care 
fully because occasional patients are unusu 
ally sensitive to some vasopressors 

(2) Acute or progressive renal failure due 
to decreased renal blood flow or filtration 
pressure may necessitate discontinuing the 
drug 

(3) Vascular thromboses are a hazard W 
older patients who suffer severe falls of BP 

(4) A low sodium diet potentiates the ac 
tlon of blocking compounds If an individual 
receiving fixed doses of the drug Is given a 
low-sodium diet hypotensive symptoms may 
occur It is usually desirable to place the pa 
tient on a 2 Gm sodium diet at the onset of 
therapy 
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(5) Alcohol, hot climate, vasodilator drugs, 
vigorous exercise, and salt depletion potenti- 
ate the action of ganglionic and postganglionic 
compounds. 

(S) Parasympatholytic effects (due to 
parasympathetic blocking) - The ganglionic 
blocking agents (but not guanethidine) will 
cause blurring of vision, constipation, and 
dryness of the mouth, these can be corrected 
in part by the use of neostigmine oraUy In 
doses of 7. 5-15 mg. (V8-^/4gr.). Simple 
laxatives should be tried initially for constipa- 
tion. 

5. Veratnim compounds - These drugs 
have not received wide acceptance because of 
the narrow margin between their therapeutic 
and toidc effects: nausea, vomiting, and weak- 
ness. Pccri/fevf preparations', pact/cvlar!^ 
protoveratrines A and B (Veralba®), are still 
used, especially in hypertensive emergencies 
In heart failure complicating acute nephritis, 
the convulsions of eclampsia, or hypertensive 
pulmonary edema, give protoveratrines as 
follows (1) For acute hypertension, 1. 5-1,9 
ZRCg /Kg. I.V, (hypotensive effect lasts 1*3 
hours) or 1-2 meg. /Kg. I. M. every 8 hours 
(2) For chronic hypertension, 0,4-1 5 mg. 
orally 3-4 times daily after meals (average 
dose). The dose must be carefully regulated, 
at times as little as 0. 5 mg. may cause sud- 
den vomiting. 

B. Surgical Procedures 

1. Sympathectomy - Most authorities now 
agree that sympathectomy prolongs life only 
when undertaken on patients with early malig- 
nant hypertension whose renal function Is good 

2. Adrenalectomy - The results of this 
radical procedure have not been Impressive, 
although some patients with severe hyperten- 
sion have received considerable benefit. 

C. Low-sodium Diet A rigid low-sodium 
diet (containing 350 mg. of sodium or less per 
day) Is effective in some cases, but many pa- 
tients find It difficult to stay on a low-sodtum 
diet for the months and years required The 
introduction of chlorothiazide (Diuril®) has 
made a rigid low-sodium diet unnecessary 

2 Cm. of sodium are usually allowed. 

D. Psychotherapy The hypertensive pa- 
tient often has emotional conflicts, both inde- 
pendent of and resulting from the hypertension 
itself. Attempts to treat hypertensive patients 
with psychoanalytic methods have not been 
successful, although attention to the emotional 
needs of the patient is an important adjunct to 
other methods of treatment. 


E. Other Methods of Treatment 

1. Sedation - For nervousness give 

phenobartiital. 15-30 mg. gr. ) 3-4 

times dally. 

2. Drugs which have evoked little general 
enthusiasm despite occasional favorable re- 
sults. because of the unpredictable effects on 
the hypertension and the high incidence of un- 
pleasant side effects, include phenoxybenza- 
raine (Dibenzylme®) the dihydrogenated ergot 
preparations, tolazoline (Priscollne®), and 
potassium thiocyanate and the long-acting 
nitrates 

F Treatment of Complications The 
cardiac cerebral, and renal complications of 
hypertension are discussed under congestive 
faifure angina pectorfs, myocartfiaf fntarc- 
tion. cerebral hemorrhage, cerebral throm- 
bosis and renal failure 

The headache of hypertension is largely 
due to emotional causes. Suggestion and ex- 
planation are often helpful. Hypotensive drugs 
are most effective in relieving severe head- 
ache associated with the malignant or pre- 
malignant phase of hypertension 

Prognosis. 

Althou^ many patients with slight eleva- 
tion of BP live a normal span, most patients 
with untreated hypertensive cardiovascular 
disease die of complications within 20 years of 
onset Before the effective hypertensive drugs 
were available, 70"o of patients died of heart 
failure or coronary artery disease, 15% of 
cerebral hemorrhage, and 10% of uremia. 
Heart failure is now an uncommon cause of 
death, cerebrovascular, coronary artery, and 
renal artery complications of the basic athero- 
sclerotic process account for the majority of 
deaths 

The survival of patients with malignant 
hypertension has been markedly improved by 
modem drug therapy 50-60% are now alive 5 
years after diagnosis, whereas at most about 
10% were alive after 2 years before the nev. er 
drugs became available 

The underlying cause of hypertension may 
be reaponsible for death, as in Cushing’s dis- 
ease, polyarteritis, and terminal nephritis. 


Hoobler, S.W. ; Hypertensive Difeease* Diag- 
nosis and Treatment. Hoeber, 1939 
Sokolow, M. . & D. Perloff: The prognosis of 
essential hypertension treated conservative- 
ly. Circulation 23:697-713, 1961. 
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ARTERIOSCLEROTIC HEART DISEASE 
(Arteriosclerotic Coronary Artery 
Disease, AsCAD) 


1. ANGINA PECTORIS 


Arteriosclerotic lieart disease, or ob- 
literative atherosclerosis of the coronary ar- 
teries, is the commonest underlying cause of 
cardiovascular disability and death A dis- 
order of lipid metabolism is thought to be re- 
sponsible for the localized submtitnal accumu- 
lations of fatty and fibrous tiasue which pro- 
gressively obstruct the epicardia! portions of 
the coronary arteries and their mam branches. 
Genetic predisposition local clotting and 
hemodynamic factors adequacy of collateral 
circulation hormones and excessive intake 
of saturated fats over many years are thought 
to be interrelated contributory causes 
Arterial diastolic hypertension accelerates the 
development of atherosclerosis Diabetes 
mellitus hypercholesterolemia (familial and 
acquired), and tuberous and tendinous xantho- 
matosis characteristically produce advanced 
atherosclerosis at an early age 

IMen are more often affected than women 
by an over-all ratio of 4 I, before the age of 
40 the ratio is 8 1. and beyond age 70 it is 1*1 
In men the peak incidence of cUnlcal manifes- 
tations is age 50-60, in '^omen. age 60-70 
Advanced stages of atherosclerotic coronary 
artery disease, even complete occlusion, may 
remain clinically silent, being discovered in- 
cidentally after death due to other causes At 
present, the only means of determining the 
location and extent of narrowing is coronary 
angiography, which is slill an experimental 
procedure There la no correlation between 
the clinical symptoms and signs and the ex- 
tent of disease 

The pathophysiology underlying the clin- 
ical manifestations of arteriosclerotic heart 
disease may be listed as follows 


Clinical Expression 
1. Angina pectoris 


2. Acute myocardial 
Infarction 

3. Intermediate be- 
tween (1) and (2) 


4. Heart failure, 
chronic arrhyth- 
mias, conduction 
disturbances, ab- 
normal ECG 

5. Sudden death. 


Mechanism 

1 Transient, local- 
ized myocardial 
ischema 

2 Complete arterial 
occlusion 

3 Prolonged myo- 
cardial ischemia 
with or without myo- 
cardial necrosis 

4, Gradual fibrosis of 
myocardium or con- 
duction system. 

May result from 

(2) or (3) also. 

5. Any of the above 


Essentials of Diagnosis 

• Squeezing or pressure-like pain, 
retrosternal or slightly to the lef. 
which appears quickly during exertion, 
may radiate in a set pattern, and sub- 
sides with rest. 

* Seventy per cent have diagnostic ECC 
abnormalities after mild exercise, the 
remaining 30% have normal tracings 
or nondiagnostic abnormalities 

Angina pectoris is most often con- 
fused with chest pain of musculoskeletal 
or dorsal root origin neurocireuUtory 
asthenia, upper gastrointestinal tract 
disease or disease of the left shoulder. 
Differentiation is based upon analysis 
of the pain and the specific measures 
which precipitate or relieve the paw 

General Considerations. 

Angina pectoris Is usually due to arteno* 
sclerotic heart disease, but in rare instances 
it may occur In the absence of significant dis- 
ease of the coronary arteries as a result of 
severe aortic stenosis or insufficiency, syjJi* 
IHtie aortltie, increased metabolic demands 
as In hyperthyroidism or after thyroid therapy, 
mariied anemia, or paroxysmal tachycardias 
with very rapid ventricular rates The under- 
lying mechanism la a discrepancy between In* 
myocardial demands for oxygen and the einw« 
delivered through the coronary arteries The 
3 groups of variables which determine the pro- 
duction of relative or absolute myocardial Is- 
chemia are as follows* 

(1) Limitation of oxygen delivered by the 
coronary arteries (aj Vessel factors InclJdc 
atherosclerotic narrowing, collateral circuts* 
tion, and reflex narrowing in response to emo 
tion, cold, upper gastrointestinal disease, of 
smoking (b) Blood factors consist of aneimi' 
hypoxemia, and polycythemia (increased vis- 
cosity) (c) Circulatory factors are fall in 
due to arrhythmiaa orthostatic hypotension 
bleeding, and Valsalva’s maneuver, and de- 
creased filling pressure of the coronary 
arteries due to aortic stenosis or insufficient 

(2) Increased cardiac output Kiysiolofi 
betors are exertion excitement, digestion 
and metabolism following a heavy meal. 
Pathologic factors (high-output states) inc n 
anemia, thyrotoxicosis, arteriovenous fis™ 
and pheochromocytoma, 

(3) Increased myocardial demands 

oxygen May be due to increased work of ^ 

heart, as In aortic stenosis, aortic insuf- 
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ficiency. and diastolic hypertension, or In- 
creased oxygen consumption due to thyro- 
tcnicosia or in any state characterized by in- 
creased catecholamine excretion (pheochromo- 
cytoma, strong emotion, and hypoglycemia). 

Clinical Findings. 

A. History. The diagnosis ot angma pec- 
tons depends almost entirely upon the history, 
and It is of the utmost importance that the 
patient be allowed to describe the symptoms in 
his own way, using his hands to demonstrate 
the location and quality of the symptom. The 
history should specifically include the foUowmg 
categories 

1. Circumstances that precipitate and re- 
lieve angina - Angina roost commonly occurs 
during i^alking, especially up an incline or a 
flight of stairs. Exertion which involves 
straining, closing the glottis, and immobil- 
izing the thorax precipitates an attack most 
rapidly. Regardless of the type of activity, 
angina occurs during exertion and subsides 
promptly if the patient stands or sits quietly. 
Patients prefer to remain upright rather than 
He down. Some patients obtain relief by 
belching, and for this reason may attribute 
their distress to "stomach trouble, ’’ The 
amount of activity required to produce angina 
varies with each patient, but it is always less 
after meals, during excitement, or on exposure 
to a cold wind. Heavy meals and strong 
emotion can provoke an attack m the absence 

of exertion, 

2. Characteristics of the discomfort - 
Patients often do not refer to angina as a 
'■pain'' but as a sensation of squeezing, burn- 
ing. pressing, choking, aching, bursting, 

'gas, ’’ or tidiness It Is commonly attrlbut- 

ea’fo ■''ihdi'gestlon.'' The distress of angina is 
never a sharply localized or darting pain which 
can be pointed to with a finger. It appears 
quickly during exertion, and increases rapidly 
tn Intensity until the patient Is compelled to 
stop and rest even though the discomfort may 
not be severe. 

3. Location and radiation - The distri- 
bution of the distress may vary widely in 
different patients but is always the same for 
each Individual patient. In 80-907» of cases 
the discomfort is felt behind or slightly to the 
left of the sternum. When it begins farther to 
the left or, uncommonly, cn the ri^t, st 
characteristically moves centrally and is felt 

eep in the chest. Although angina may radiate 
to any segment from C2 to TlO, It radiates 
most often to the left shoulder and upper arm. 
frequently moving down the Inner volar aspect 
of the arm to the elbow, forearm, wnst, or 
fourth and fifth fingers. Radiation to the right 


shoulder and distally is less common, but the 
characteristics are the same. Occasionally 
angina may be referred to, or felt imtlally in, 
the lower jaw, the base or back of the neck, 
the Interscapular area, or high in the left back. 

Angina may almost certainly be excluded 
when the patient designates the only site of 
pain by pointing to the area of the apical im- 
pulse with one fmger. 

4. Duration of attacks - Angina is of 
clearly defined short duration, and subsides 
completely without residual discomfort, if 
the attack is precipitated by exertion and the 
patient promptly stops to rest, the distress of 
angina usually lasts less than 3 mmutes 
(although most patients think it is longer). 
Attacks following a heavy meal or which are 
brought on by anger often last 15-20 minutes. 

5 Effect of glyceryl trimtrate - The 
diagnosis of angma pectoris is strongly sup- 
ported (1) if 0 4 mg (Vl50 gr. ) of glyceryl 
trinitrate (nitroglycerin) invariably shortens 
an attack and (2) if that amount taken Immedi- 
ately beforehand invanably permits greater 
exertion before the onset of angina or prevents 
angina entirely However, this source of diag- 
nostic information is less reliable than the 
characteristic history 

6 Unrelated disorders that intensify 
angina should be considered Cholecystitis, 
sliding hiatus hernia thyrotoxicosis, parox- 
ysmal arrhythmias, orthostatic hypotension, 
or left ventricular failure may account for un- 
usual variants of angma pectoris. 

B. Signs. Examination during a sponta- 
neous or induced attack frequently reveals a 
significant elevation in systolic and diaatoUc 
BP. occasionally gallop rhythm is present 
during pain only. Caroticf sinus massage oiVeri 
causes the pain to subside more quickly than 
usual If it slows the cardiac rate, and is a helb- 
ful maneuver in instances of “atypical angina.'* 

It is important to detect signs of dis- 
eases that may contribute to arteriosclerotic 
heart disease, e. g. , diabetes mellitus (retin- 
opathy or neuropathy), xanthomatosis (luber- 
osa. plana, or tendinosa), or disorders that 
intensify the angina, such as hypertension, 
thyrotoxicosis, orthostatic hypotension, and 
aortic stenosis or mitral stenosis. 

The cardiovascular examination is normal 
in 25-40?i of patients with angina. In the re- 
mainder. evidence of occlusive disease of the 
peripheral arteries, retinopathy 

and cardiomegaly. si^ficam murmurs, or 
signs of cardiac failure may be noted. 

C, Laboratory Findings- Anemia, hyper- 
cholesterolemia, diabetes mellitus. hypo- 
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glycemla hyperthyroidism and upper gastro 
intestinal diseases should be investigated as 
possible contributory factors STS should be 
done routinely 

D ECG Findings The resting ECG is 
normal in 25% of patients with angina In the 
remainder abnormalities Include atrloventrlc 
ular or intraventricular conduction defects 
patterns of left ventricular hypertrophy old 
myocardial infarction or nonspecific ST T 
changes 

An exercise test may be warranted if the 
diagnosis Is seriously in doubt Do not do an 
exercise test unless the resting ECG is nor 
mal the patient has had no digitalis for 3 
weeks and the onset of the pain is not of re 
cent origin These precautions are necessary 
to prevent exercising a patient with acute or 
subacute myocardial ischemia A positive ECG 
exercise test consists of at least a 2 mm horl 
zontal depression or definite sag of the entire 
ST segment in one or more leads Depression 
of the ST junction alone ( J ) flattening of T 
waves or minor ST segment depression is not 
diagnostic In the standardized test significant 
changes occur In only SO 6079 of patients with 
sngina The percentage is much higher when 
tracings are taken during a spontaneous at 
tack or if a more extensive exercise test U 
used 

Differential Diagnosis 

A Psychophyslologlc cardiovascular re 
actions are a loosely defined group of die 
orders having in common dull aching chest 
pains often described as heart pain lasting 
hours or days often aggravated by exertion 
but not promptly relieved by rest Darting 
knifelike pains of momentaiy duration at the 
apex or over the precordium are often present 
also Emotional tension and fatigue make the 
pain worse Dyspnea of the hyperventilation 
variety palpitation fatigue and headache 
are also usually present Continual exhaustion 
is a frequent complaint 

The anterior chest wall syndrome is 
characterized by sharply localized tenderness 
of Intercostal muscles pressure on which re 
produces the chest pain Sprain or inflam 
matlon of the chondrocostal junctions which 
may be warm swollen and red (so called 
Tietze s syndrome) may result in diffuse 
chest pain which is also reproduced by local 
pressure 

Xiphoid tenderness and lower sternal pain 
may arise from and be reproduced by pres 
sure on. the xipho d process 

Any of the above may occur In a patient 
with angina 


B Cervical or thoracic spine disease 
(degenerative disk disease postural strain 
arthritis ) involving the dorsal roots pro 
duces sudden sharp severe chest pain slmi 
lar to angina in location and radiation but 
related to specific movements of the neck or 
spine recumbency and straining or lifting 
Pain due to cervical thoracic disk disease in 
volves the outer or dorsal aspect of the arm 
and the thumb and index fingers rather than 
the ring and little fingers 

C Peptic ulcer chronic cholecystitis 
cardiospasm and functional gastrointestinal 
disease are often suspected because some 
patients indisputably obtain relief from angina 
by belching In these disorders symptoms are 
related to food intake rather than exertion 
X ray and fluoroscopic study are helpful In 
diagnosis The pain is relieved by appropriate 
diet and drug therapy 

D Hiatus hernia is characterized by low 
er chest and upper abdominal pain after heavy 
meals occurring in recumbency or upon bend 
Ing over The pain is relieved by Wand diet 
antacids semi Fowler position and walking 

E Degenerative and Inflammatory lesions 
of the left shoulder cervical rib and the 
scalenus anticua ayndrome are differentiated 
from angina by the fact that the pain is pre 
cipitated by movement of the arm and shoulder 
paresthesias are present in the left arm and 
postural exercises and pillow support to the 
shoulders in bed give relief 

F Tight mitral stenosis or pulmonary 
hypertension resulting from chronic pulmo 
nary disease can on occasion produce chest 
pain which Is Indistinguishable from angina 
pectoris including ST segment sagging or de 
pression The eifnfeal findings of mitral ste 
nosls or of the lung disease are evident and 
the ECG invariably discloses right axis devl 
atlon or frank right ventricular hypertrophy 

Treatment 

A Treatment of the Acute Attack 

I Glyceryl trinitrate (nitroglycerin) is 
the drug of choice it acts in about 1 2 min 
utes As soon as the attack begins place one 
0 3 mg (J^00 gr ) tablet under the tongue ana 
allow It to dissolve The dose may be In 
creased to 0 4 0 6 mg (Vi50 VlOO gr ) if 
relief is obtained from a smaller dose 
Glyceryl trinitrate may be used freely when 
ever an attack occurs or may be used in order 
to prevent an attack (see below) It may caus 
headache and hypotension 
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2. Amyl nitrite, one pearl crushed and in- 
haled, acts in about 10 seconds. This drug 
usually causes flushing of the face, pounding 
of the pulse, and soznetunes dizziness and 
headache. These reactions may be minimized 
by Inhaling the drug from a distance or by 
rapidly passing the crushed pearl before the 
nose. The patient soon Ifams ho«- to vary the 
amount of drug he wishes to Inhale. 

3. Longer-acting nitrates and other drugs 
have no place in the therapy of the acute at- 
tack. 

4. Alcohol - 30-60 ml. (1-2 oz.} of 
whisJ^ or brandy may he a helpful home 
remedy. 

5. General measures - The patient should 
stand still or sit or lie down as soon as the 
pain begins and remain Quiet until the attack la 
over. This is the natural reaction of moat 
patients, but some try to “work the attack 
off" and patients should be warned against this. 

B. Prevention of Purther Attacks* 

1 Long-acting nitrates - Pentaerytbritol 
tetranltrate (Perltrate*), 10 mg. orallyt.i.d 
before meals, and erithntyi tetranitrate 
(Cardilat^), 10-lS mg. sublingually t.l.d 
The success of the loag-acUng preparations 
has not been proved. 

2. Glyceryl trinitrate (nitroglycerin), 

0. 3-O.fl mg. (1/200- VlOO gr.) under the tongue 
just before activity. 

3. Xantbmes may be of some benefit oral- 
ly in large doses (see p. 236). 

4. Other technics • Obese patients with 
protuberant abdomens who have angina may 
have fewer attacks if proper abdominal sup- 
port is given. The mechanism is not clear. 

The Kerr- Lagen belt is designed for this pur- 
pose, Surgical procedures have been employed 
only in patients with severe Incapacitating an- 
gina pectoris in whom medical treatment has 
failed, the results to date have been unimpres- 
sive. Hie objective of production of myxedema 
by means of thlouracU compounds or radio- 
active iodine (see Chapter 17) Is to reduce the 
work of the heart. Good results have been re- 
ported In about half of cases of intractable an- 
gina, but this method should not be used until 
prolonged rest and attention to the emotional 
needs of the patient have ruled out a transient 
reversible coronary Insufficiency, 

5. General measures - The patient must 
avoid all habits and activities that he knows 
will bring on an attack. Coexisting disorders 
(especially anemia) which may lead to in- 
creased cardiac ischemia must be treated. 

Most patients with angina do not require pro- 
longed bed rest, but rest and relaxation are 
beneficial. Adequate mental rest Is also im- 


portant, Obese patients should be placed On a 
reducing diet low in animal fats and their 
wei^t brought to normal or slightly subnor- 
mal levels. Tobacco is best avoided or us^d 
in moderation because it produces tachycardia 
and elevation in Bp. 

Hypercholesterolemia has been shown to 
be aaaoctated with premature atherosclerosis 
in man and to be essential in its production in 
animals It has not been shown that lowering 
the serum cholesterol level will reverse the 
atherosclerotic process. However, Iftheeg- 
nun cholesterol exceeds 260 mgJlOO ml, in 
a patient with angina pectoris, an attempt 
should be made to lower it by diet, with tot^j 
calories containing about 2574 fat (60% vege^ 
table and 40% animal) If this is unsuccessful, 
beta -sitosterol (Cytellin®) may be added, one 
or 2 Tbsp immediately before each meal. 
Nicotinic acid in large doses has been used to 
lower serum cholesterol, but its toxicity has 
not been established 

Prognosis. 

The course is prolonged, with variable 
frequency and severity of attacks punctuatet} 
by periods of complete remission and episodes 
of myocardial infarction, or terminated by 
sudden death. The average survival after On- 
set of angina is 8-lC> years, and the annual 
mortality attributable to angina is 5-87» above 
that expected on the basis of age and sex. 
Diabetes mellltus, hypertension, cardiome^. 
aly, congestive failure, myocardial infarction, 
arrhythmias, and conduction defects (as shciwn 
on ECG) shorten the life expectancy. Onset 
prior to age 40 or a family history of early 
cardiac death is prognostically unfavorable. 

Half of all patients die suddenly, and azj 
adcfttlbnaf tlifrrf after myocaraYbf ihibrcti’on. 
Heart failure accounts for a portion of the re-j 
malnder of deaths 


De la Chapelle, C E. : The recognition of 
angina pectoris. Circulation 21:1061-4, 
1060. 

Logue, B.* Treatment of Intractable angina 
pectoris. Circulation 22:1151-5, 1960. 


2. VARIANTS OF ANGINA PECTORIS 


Angina Decubitus. 

Patients with otherwise typical angina niay 
on occasion have an attack shortly alter golfjg 
to bed or may be awakened by an attack. 

Sitting or standing up brings relief slowly, a.nd 
^yeeryl trinitrate is not as effective as osuy. 
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Such episodes are usually brief and infrequent. 
If this variant appears suddenly occurs nightly, 
and especially if pain recurs during the ni^t. 
conditions that intensify angina must be sought. 
If none are found, this type of angina decubitus 
is indicative of impending myocardial infarc- 
tion, and the death rate is high if patients are 
not treated accordingly 

Intractable Angina (Status Anginosus, Coro- 
nary Failure, Coronary Insufficiency). 

Aggravating factors such as thyrotoxicosis 
and undue emotional tension must be diltgently 
sought, for they account for S-i0% of cases. 

A high percentage of patients with prolonged 
anginal-type pain develop frank myocardial in- 
farction or die suddenly. Some patients sud- 
denly revert to their usual pattern of angina or 
become asymptomatic Only rarely does a 
patient continue to have prolonged chest pain, 
presumably from myocardial ischemia with- 
out evidence of myocardial necrosis. 

U adequate doses of glyceryl trinitrate 
are not elfeetive, treat as for myocardial In- 
farction If pain persists after myocardial In- 
farction has been ruled out, therapeutic myx- 
edema with thiouracU compounds or radio- 
active iodine should be considered 

Anginal Pain as a Precursor to Myocardial 
Infarction. 

Patients should be treated as for myo- 
cardial infarction in the following situations 
(1) Sudden onset of angina pectoris with long 
duration of individual attacks (2) Rapid build- 
up in frequency, seventy, and duration (3) 
Abrupt change in location or radiation (4) 
Association of nausea or vomiting with pain. 

(3) Persistent or repetitive angina decubitus 
(6) Complete refractoriness to glyceryl tri- 
mtrate 

Reappearance of angina, after 
asymptomatic interval may or may not require 
treatment as for myocardial infarction 


ACUTE MYOCARDIAL INFARCTION 


Essentials of Diagnosis 

• Sudden but not Instantaneous develop- 
ment of crushing anterior chest pam 
producing hypotension or shock. 

• Rarely painless, masquerading as 
acute congestive heart failure, syn- 
cope, cerebral thrombosis, or "un- 
explained" shock. 

• Fever, leukocytosis, rising sedimen- 
tation rate elevated SCOT and LDH 
within 24-48 hours. 

• ECO Abnormal Q waves, elevated ST, 
later, symmetric inversion of T waves 

In 9079 of cases the diagnosis of 
acute myocardial infarction Is clear- 
cut, based on the typical pain, appear- 
ance of hypotension or shock, and 
subsequent ECG and laboratory evi- 
dence of myocardial necrosis. Dis- 
secting aneurysm, acute pericarditis 
pulmonary embolism, sliding hiatus 
hernia, cervical arthritis, or severe 
cardiac neurosis may cause diagnostic 
confusion initially. 


General Considerations. 

Myocardial infarction Is ischemic ne- 
crosis of a localized area of the myoeardiua 
due to sudden occlusion of a coronary artery 
by thrombus formation or subintimal hemof* 
rhago at the site of atheromatous narrowing 
Less often, complete occlusion by prolifer- 
ation of the intimal plaques or by hemorrhage 
mto a plaque is responsible. Infarction may 
occur in the absence of complete occlusion if 
coronary blood flow is tempiorarily reduced, es 
In postoperative or traumatic shock or gastra- 
tvtftat.lva.'L kifjtvUsig w b.'ypnbw.s.traa due to any 
cause. Rarely, embolic occlusion, sypWim^ 
aortitis, or acute vasculitis cause infarction 

The location and extent of Infarction de- 
pend upon the anatomic distribution of the ves- 
sel. the site of current and previous oc- 
clusions and the adequacy of collateral cir- 
culation Thrombosis occurs most commonly 
in the anterior descending branch of the left 
coronary artery, resulting in Infarction of the 
anterior left ventricle. Occlusion of the leR 
circumflex artery produces anterolateral in' 
farctton. Right coronary thrombosis leads to 
Infa^rction of the posterolnferior portion of the 
left ventricle. 


Clinical Findings. 

A Symptoms 

I Premonitory pain - In over one-thiftt 
of patients, alteration in the pattern of an- 
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glna, sudden onset of atypical angina, or 
unusual ''indigestion'' feJt In the chest pre- 
cedes myocardial infarction by hours, days, or 
several weeks. 

2. Pain of infarction - This may begin dur- 
ing rest (even in sleep) or activity. It is simi- 
lar to angina in location and radiation hut le 
more severe, does not subside vdth rest, and 
builds up rapidly or in waves to maximum in- 
tensity in the space of a few mmutes or longer 
Glyceryl trinitrate has no effect The pain 
lasts for hours If unrelieved by narcotics, and 
is often unbearable. The patient breaks out 

In a cold sweat, feels weak and apprehensive, 
and moves about, seeking a position of com- 
fort He prefers not to He quietly Light- 
headedness, syncope, dyspnea, orthopnea, 
cough, wheezing, nausea and vomiting, or ab- 
dominal bloating may also be present, smgly 
or in any combmatlon 

3. Painless infarction - In about 5^ of 
cases, pain Is absent or minor and is over- 
shadowed by the Immediate complications 
notably acute pulmonary edema or rapidly de- 
veloping heart failure, profound n eakness 
shock syncope, or cerebral thrombosis 

B Signs Physical findings are highly 
variable, and the apparent clinical severl^ of 
the episode does not necessirily correlate well 
with the extent or location of the infarction 

1 Shock may be described as a systolic 
BP below 80 mm Hg (or slightly higher with 
prior hypertension) along with gray facial 
color, mental dullness, cold clammy skin, 
peripheral cyanosis, tachycardia or brady- 
cardia, and Weak pulse Shock is present 
only in severe attacks Shock may be caused 
primarily by the pain rather than the hemo- 
dynamic effects of the infarction, if so, dis- 
tinct improvement occurs withm 30-60 mm- 
utes after relief of pain and administration of 
oxygen 

2. Cardiac effects - In the severe attack, 
the first and second heart sounds are faint, 
often Indistinguishable on auscultation, and as- 
sume the so-called "tlc-iac" quality. Gallop 
rhythm, distended neck veins, and basal ralps 
are often present Acute pulmonary edema or 
rapidly progressive congestive failure may 
dominate the picture. In less severe attacks, 
examination is normal or there may be di- 
minished Intensity of the first sound or low 
systolic BP. Pericardial friction rub appears 
In 20-30^1, of cases between the second arid 
fifth days, it Is often transient or intermittent. 

3 Fever is absent at the onset (m contrast 
to acute pericarditis) and during prolonged 
shock. It usually rises to 37.8-33. 4*C (100- 
103* F, ) - rarely to 40. 6* C. {105* F. ) - within 


24 hours and persists for 3-7 days - rarely 
longer, 

C Laboratory Findings Leukocytosis of 
10-20 thousand cells/cu.mm usually develops 
on the second day and disappears in one week 
The scdimentattorv rate Is normal at onset, 
rises on the second or third day, and remains 
elevated for 1-3 weeks. SCOT activity in- 
creases in 6-12 hours, reaches a peak m 24- 
48 hours, and returns to normal in 3-5 days 
Serum lactic acid dehydrogenase may remain 
elevated for 5-7 days Serial determinations 
are helpful in equivocal instances 

D ECO Findings ECG changes do not 
correlate well with the clinical severity of the 
mfarction The characteristic pattern consists 
of specific changes which undergo a stereo- 
typed ‘evolution* over a matter of weeks in 
tne average case At the onset there is ele- 
vation of ST segment and T wave and abnormal 
Q waves the ST segment progressively re- 
turns to the baseline as T waves become sym- 
metrically inverted An unequivocal ECO 
diagnosis of infarction can only be made in the 
presence of all 3 abnormalities Serial ST-T 
changes alone are compatible with but not 
diagnostic of infarction The characteristic 
changes are not seen in the presence of left 
bundle branch block or when a previous in- 
farct has permanently altered the ECC Even 
in these instances however an ECG taken 
early in an attack often shows ST segment dis- 
placement 

Differential Diagnosis 

In acute pericarditis, fever often precedes 
the onset of pain, which is predominantly pleur- 
itic and is significantly relieved by breath- 
holding and specific body positions The fric- 
tion nib appears early, is louder. Is heard 
over a greater area, and is more persistent 
than In Infarction, and a pleuropericardial rub 
is often also present There are no QRS 
changes, and T wave inversion is more wide- 
spread without reciprocal changes (except In 
aVB) SCOT and LDH are rarely elevated 

Dissecting aneurysm causes violent chest 
pain which is often of maximum severity at on- 
set. It typically spreads up or down the chest 
and back over a period of hours Changes In 
pulses, changing aortic murmurs, and left 
pleural effusion or cardiac tamponade are dis- 
tinctive features BP does not fall early. 
Syncope or neurologic abnormalities are com- 
mon. ECG changes are not diagnostic of in- 
farction unless the coronary ostia are involved 
in the proximal dissection. 

Acute pulmonary embolism may cause 
chest pain indistinguishable from myocardial 
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Infarction as well as hypotension, dyspnea, 
and distended neck veins, but the ECG, re- 
^rdless of coronary-like changes, will usual- 
ly show right a'<is deviation. SCOT and LDH 
are often elevated, as in myocardial Infarction 
If the attack Is not fatal, pulmonai^ infarction 
follows, frequently causing pleuritic pain, he- 
moptysis. and localized lung findings. Throm- 
bophlebitis will usually be found on careful 
examination of the legs, groins, and lower 
abdomen 

Cervical or thoracic spine disease pro- 
duces sudden, severe chest pain similar to 
myocardial infarction, hut orthopedic meas- 
ures give relief and the ECG is normal 

Hiatus hernia may simulate the pain of in- 
farction, and the T waves may be flat or even 
Inverted during the attack but there is no 
hypotension or subsequent fever leukocytosis, 
or increase in sedimentation rate SCOT, or 
LDH 

Acute panereatllis and acute cholecystitis 
may superficially mimic infarction A past 
history of gastrointestinal symptoms, present 
findings in the abdomen, jaundice elevated 
serum amylase, and x-ray findings differen- 
tiate these. Most helpful is the absence of 
diagnostic serial ECG changes 

Spontaneous pneumothorax mediastinal 
emphysema, the pre-emptive phase of herpes 
zoster, and severe psyehophyslologtc cardio- 
vascular reactions may also have to be dif- 
ferentiated from myocardul infarction 

Complications 

Congestive heart failure may be present 
at onset or may develop insidiously or abrupt- 
ly following an arrhythmia or pulmonary em- 
bolization Sedation and weakness may mask 
the presence of dyspnea and orthopnea dis- 
tention of neck veins, persistent basal rales, 
gallop rhythm, an enlarging tender liver, and 
sacraf ea'ema aftouftf 6e sougAt cai'fy 

If anticoagulants are not given, pulmonary 
embolism secondary to phlebitis of the leg or 
pelvic veins occurs in 10-207« of patients dur- 
ing the acute and convalescent stage 

Arrhythmias occur in 2(r'« or more of 
patients. Ventricular premature beats are 
most common atrial fibrillation and prolonged 
atrioventricular conduction are next most com- 
mon. Complete heart block, atrial tachycardia 
or flutter, and ventricular tachycardia are 
rare. A Stokes-Adams attack is an infrequent 
complication. 

Cerebrovascular accident (due to throm- 
bosis) may result from a fall in BP associated 
with myocardial Infarction It is advisable to 
take an ECG in all patients with “cerebrovas- 
cular accident." 


Recurrent myocardial infarction or ex- 
tension of the Infarction occurs In about 57s of 
patients during recovery from the initial at- 
tack. 

Rupture of the heart is uncommon. When 
It occurs it is usually in the first week. 

Perforation of the interventricular septaa 
is very rare characterized by the sudden ap- 
pearance of a loud, harsh systolic murmur aid 
thrill over the lower left parasternal area and 
acute heart failure. 

Ventricular aneurysm and peripheral 
arterial embolism may occur early or not for 
months after recovery. 

The shoulder-hand syndrome is a prevent- 
able disorder caused by prolonged ImmobiH 
zatlon of the arms and shoulders, possibly due 
to "reflex sympathetic dystrophy." Early 
pain and tenderness over the affected shoulder 
is followed by pain and swelling and weakness 
of the hand with excessive or deficient sweat- 
ing 

Oliguria, anuria, or, rarely, tubular 
necrosis may result if shock persists. 

Treatment. 

A Immediate Treatment 

1 Rest • Attempt to allay apprehension 
and anxiety Physical and mental rest In the 
most comfortable position is essential during 
the first 2-3 weeks, when rupture of the heart 
is most apt to occur. The patient should ret 
be allowed to feed or care for himself during 
the first few days unless the attack is mild 
without shock or other complications. Special 
nursing care Is highly desirable. A bedside 
toilet probably requires less effort than the 
use of a bedpan. 

Adequate sleep Is as vital In patients wh" 
myocardial infarction as it is with those 
fering from cardiac failure. Sedatives shoul 
be used as necessary to provide sufficient 
sleep, and morphine derivatives should not be 
withheld in the first few days if they are in* 
dicated. 

2. Analgesia - Give morphine sulfste 
10-15 mg. gr.) slowly I. V. 

IS not relieved In 15 minutes, repeat this dos 
age. Further injections can be given subcut . 
6-15 mg. (1/8-V4 gr. ) as necessary for co*'* . 
tinned relief. The subcutaneous route is o*® 
unless the attack is severe or the patient is 
shock. If the patient is in shock with severe ^ 

pain, slow I V. administration may be neces 

sary. Caution Do not give a second dose e 
morphine if respirations are below 12/minn 

Meperidine and dihydromorphinone are 
preferred by some clinicians because they 
said to produce less nausea and vomiting 
dosage of dihydromorphinone (DilaudicPj 1® 
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4 mg. (VlGgr.)I.M. orl.V. The dosage of 
meperidine (Demerol®) is 50*100 mg. I. V. or 
LM. as needed. 

Amlnophylline, 0.5 Gm. (7^^ gr.)l.V. 
very slowly (1*2 ml. per minute), maybe 
helpful if the pain Is not relieved by opiates or 
o^gen (see below), 

3. Oxygen is often useful and sometimes 
necessary for the relief of dyspnea, cyanosis, 
pulmonary edema, shock, and chest pain. 

4. Shock is a frequent and serious com- 
plication. with an estimated mortality of 80^ 
particularly when it is delayed until after the 
pain has subsided. Present evidence suggests 
that vasopressor drugs (sympathetic amines) 
may elevate the BP and decrease mortality in 
myocardial infarction associated with shock. 
Shock must be treated early to achieve the best 
results. For details of the use of vasopressor 
drugs, see p. 4, A hypotonic myocardium 
often accompanies acute myocardial Infarction, 
and shock may be associated with an increased 
venous pressure. Some clinicians therefore 
favor digitalization as for congestive failure 
(see p. 233) in the shock of acute myocardial 
infarction. The increased cardiac output in- 
creases coronary flow, and the pressure may 
rise, 

Shock may be the result of undetected ven- 
tricular tachycardia or other arrhythmias, 
and prompt treatment of this complication 
(see below] maybe life-saving. Venous and 
arterial transfusions have not been very ef- 
fective but should be kept In mind as adjuncts. 

5. Anticoagulant iherapy is a controver- 
sial matter in the milder cases (rapid relief 
of pain, minimal signs of myocardial necrosis, 
absence of shock or cardiac failure). In 
severe cases of m.vocardial infarction, anti- 
coagulants are generally recommended. 
Cerebrovascular accident occurring as a com- 
plication of myocardial infarction requires 
treatment for both diseases. For treatment of 
cerebrovascular accident, see Chapter 15. 

For technic of administration, see p. 155. 

B. Follow-up Alert clinical observation 
for evidence of extension of the infarction, new 
infarction, the appearance of complications, or 
symptoms requiring treatment is essential. 
Recurrent pain days or weeks after the initial 
pain has subsided suggests extension of the myo- 
cardial necrosis, confirmation should be sought 
in the ECG and in other clinical features. 

The same methods of treatment are used as 
for the first infarction, but a ftirther period of 
rest is required. 

C. Treatment of Complications 

I. If cardiac failure develops, treat as 
for failure due to any cause. Oxygen, low- 


sodium intake, diuretics, and cautious dlgltai- 
iratlon are the essential features of treatment. 
Potassium salts should be employed (potas.. 
slum chloride, 1 Gm. t. i.d.) if diuretics are 
given to a patient receiving digitalis and a low- 
sodium diet. The patient should be digltali2ed 
in such a manner as to avoid toxic reaction^ 
if possible. Rapid digitalization is best avQK]. 
ed unless the need is urgent. If the cardiap 
failure is mild and manifested solely by pu). 
monary rales and increased dyspnea, re- 
striction of sodium and the administration 
mercurial or thiazide diuretics may be suffi- 
cient. Digitalis is avoided by some authorities 
because of the hazard of ventricular arrhyth- 
mias, but its well-controlled administration 
should not be deferred if cardiac failure de- 
mands it. 

2 Arrhythmias - Ventricular premature 
beats are common. They indicate increased 
irritability of the damaged myocardium anq 
may presage ventricular tachycardia. 

Qulnidlne sulfate is the drug of choice (see p. 
234). An alternative to quiruduie is procaiq- 
amide (see p. 238) or, if digitalis is thought to 
be responsible for the arrhythmia, potassium 
salts 

Ventricular tachycardia is an emergency 
(see p. 213). 

Atrial fibrillation is usually transient, ji 
this persists, if the patient tolerates It poor- 
ly, or If congestive heart failure occurs, digi- 
talize with care (see p. 231), 

3 Stokes-Adams attack with heart blook 
is an emergency (seep. 215). 

4. Thrombo-emboUc phenomena are com- 
mon during the course of myocardial Infarction. 
Anticoagulants should be administered pror^pt- 
lYfseep. 155J. For treatment of pulmonaiy 
embolism, see p. 155. 

5. Oliguria, anuria, acute tubular ne- 
crosis - see Chapter 26. 

6. Shoulder-hand syndrome - Best treated 
by preventive physical therapy instituted early. 

7. Rapture, perforation of the Interven. 
tricular septum, and aneurysm - No treatiTient 
is available. 

8. Activl^ status in convalescence - The 
minimum period of rest should be at least 3 
weeks, if the infarction has been very sever-e. 
this should be increased to about 6 weeks. The 
program for most patients Is one month of 
complete rest, one month of slowly increasing 
activity, and a third month of restricted ac-- 
tlvi^ before returning to work. The amount of 
rest should be individualized according to tlje 
severity of the myocardial infarction and the 
response of the patient. 

The patient should not be permitted to Halk 
freely about the room for about 7-10 days after 
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he IS first allowed out of bed Gradual re- 
sumption of activity is most important He 
should remain on the same floor with gradual- 
ly increasing periods of walking slowly and 
without producing chest pain dyspnea undue 
tachycardia or fatigue When first allowed 
out of doors usually not until 2 months after 
the Infarction he should avoid hills and stairs 
for another month 

Prognosis 

The over all mortality during the first 
month after the infarction averages In 

the mild attack clinical manifestations subside 
promptly and the initial mortality is less than 
5% Clinically severe myocardial infarction 
may require 6 12 weeks for full recovery 
The mortality rises to 60 90^# with prolonged 
shock severe early heart failure leukocytosis 
over 25 000 with eostnophllla fever above 
At)*C ) uncontrolled diabetes mellltus 

old age and previous definite infarction es- 
pecially if these occur In combination Pul- 
monary embolism which is not treated with an- 
coagulanta persistent arrhythmias, and ex- 
tension of the infarct superimpose a mortality 
of 15-20% during early convalescence 
Long term survival is related to the 
availability of medical care and the presence 
of other chronic diseases in addition to the 


residuals of infarction Complete clinical and 
'ECC recovery is compatible with survival ol 
10-15 years Patients with residual heart 
failure arrhythmia or angina die within 3 6 
years 


Gertler M M , & others Clinical aspects oi 
coronary heart disease J A M A 146 
1291-5, 1951 

Sampson J J Coronary Heart Disease 
Clinical Cardiopulmonary Physiology 
Grune & Stratton, 1960 


DISTURBANCES OF RATE 
& RHYTHM 

“nie presence of a significant arrhythmia 
should be suspected in any of the following clr 
cumstances (1) When there is a history of 
sudden onset and sudden termination of pal 
pitatlon or rapid heart action (2) when the 
heart rhythm is grossly irregular (3) whentlu 
heart rate is below 40 or above I40/mInute 
(4) when the heart rate does not changs with 
breath holding or exercise (5) when a rapW 
heart rate suddenly slows during carotid sinus 


TREATMENT OF CARDIAC ARREST OR 
VENTRICULAR nBRlLLATION 


Bxtemsd Cardiac Massage 

External cardiac massage consists 
of rhythmic application of manual pres 
sure to the lower third of the sternum 
Ti must be started within 3-5 minutes 
after arrest and combined with si 
multaneous mouth to-mouth ventila- 
tion of the lungs The patient is placed 
eupine on a firm surface, with the phy 
sician standing or kneeling above him 
The heel of one hand la placed on the 
lower sternum with the heel of the 
other hand on top of it and firm pres- 
sure is applied vertically once every 
second, so that the sternum moves 
about 3 5 cm (depending upon size 
and body build) toward the vertebral 
column The pressure Is completely 
released after each maneuver Pres- 
sure on the ribs and liver should be 
avoided 


Mouth-to mouth ventilation should 
be maintained by an assistant if the 
physician is alone he should inter 
nipt massage every 30 seconds to ven 
tllate the lungs with 3 or 4 deep 
breaths 

Palpable pulses and constriction 
of the pupils are signs of adequate ctr 
culatlon 

An ECO should be obtained as 
soon as possible 

Ventricular Defibrillation 

If ventricular fibrillation is present 
aO 25-8ec 440 volt shock will usually 
deflbrlllate the heart More than one 
shock may be necessary in some cases 
Vasopressors (e g epinephrine) and 
drugs to reverse acidosis (molar sod 
turn lactate) may be valuable 
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massage, (6) when the first heart sound vanes 
In Intensity, or (7) when a patient develops sud- 
den anginal pain, shock, congestive heart 
failure, or syncope- The complete diagnosis 
of an arrhythmia consists of accurate Identi- 
fication of the abnormality and proper assess- 
ment of its significance. The most common 
arrhythmias are sinus arrhythmia, sinus 
tachycardia, sinus bradycardia, atrial and ven- 
tricular premature beats, and parojcysmal 
atrial tachycardia. These occur In normal 
and diseased hearts alike and have no signif- 
icance except insofar as they alter circulatoiy 
dynamics. Atrial fibrillation and flutter oc- 
cur most commonly in patients with arterio- 
sclerotic or rheumatic heart disease, but 
thyrotoxicosis, acute infections, or trauma 
may precipllaie thsas an the absence heart 
disease. Ventricular tachycardia is the most 
serious disorder of rhythm and appears most 
often in the presence of advanced coronary 
artery disease. Partial or complete heart 
block also results most commonly from coro- 
nary artery disease. From the physiologic 
standpoint, arrhythmias are harmful to the 
extent that they reduce cardiac output. BP. 
and coronary or cerebral arterial blood flow. 
Rapid heart rates may cause any or all of 
these changes and, In the presence of heart 
disease, may precipitate acute heart failure or 
pulmonary edema, angina pectoris or myo- 
cardial infarction, and syncope or cerebral 
thrombosis. Patients with otherwise normal 
hearts may tolerate rapid rates with no symp- 
toms other than palpitation or Hutterlng. but 
prolonged attacks usually cause weakness, 
exertional dyspnea, and precordial aching. 
Unusually slow heart rates rarely produce 
symptoms at rest or even during moderate 
exertion unless the ventricular rate ^Is be- 
low 30, at which point weakness and exertion- 
al dyspnea begin to appear. If the heart rate 
abruptly slows, as with the onset of complete 
heart block or transient standstill, syncope 
or convulsions may result. 

Arrhythmia of physiologic or abnormal 
variety should be diagnosed when (1) the heart 
rate is slower than 60 or faster than 100/roin- 
ute, (2) the rhythm is irregular regardless of 
rate, (3) an abnormal pacemaker Is dominant, 
or (4) a disturbance of atrioventricular con- 
duction is present. 

If possible, elicit a history of previous at- 
tacks and precipitating factors, symptoms of 
heart failure, and anginal pain. Ibcamlne for 
cardiac enlargement, significant murmurs, 
signs of heart failure, and hypotension. Count 
the heart rate for one minute. If the rate is 
seemingly regular, repeat the count twice to 
determine if the rate is absolutely regular. If 


irregular, determine whether pulse deficit is 
present. If there is no severe fkilure. angina, 
or recent infarction, determine the effects of 
breath-holding, exercise, and change of po- 
sition on the heart rate and rhythm. Massage 
the right and left carotid smus successively 
for 30 seconds while listening to the heart, 
cease massage as soon as a change In rate 
occurs. N'ote whether the first heart sound 
varies in intensity Examine the neck veins 
for abnormal pulsations. 

The final diagnosis of arrhythmias de- 
pends upon the ECG. However, consideration 
of the patient's age, the type of associated 
heart disease, and the results of the examina- 
tion permit a diagnosis in most cases before 
the ECG is taken. 


Fnedberg, C.K • Cardiac arrhythmias 
Progr. Cardiovas. Dls. 2’319-33, 1960. 
Lown. B , Wyatt, N F. , SiH D. Levine: 

Paroxysmal tachycardia with block. Circu- 
latlOT 21-129-43. 1960 


SINUS ARRHYTHMIA 


Sinus arrhythmia is a cyclical increase 
in normal bean rate with inspiration and de- 
crease with expiration. It results from re- 
flex changes in vagal inUuenee on the normal 
pacemaker and disappears with breath-holdmg 
or increase of heart rate due to any cause U 
has no significance except m older persons, 
when it may be associated with coronary ar- 
tery disease 


See references above. 


SINUS TACHYCARDIA 


Sinus tachycardia is a heart rate fester 
than 100 beats/mlnute due to rapid impulse 
formation by the normal pacemaker secondary 
to fever, exercise, emotion, anemia, shock, 
thyrotoxicosis, or drug effect. The rate may 
reach 160 in young persons but rarely exceeds 
160. The rhythm is basically regular, but 
serial one-minute counts of the heart rate in- 
dicate that it varies 5 or more beats/mlnute 
with changes In position, breath-holding, seda- 
tion. or correction of the underlying disorder 



210 Paroxysmal Atrial Tachycardia 


The rate slows gradually, but tachycardia may 
begin abruptly in response to sudden emotional 
stimuli. 


See references on p 209 


SINUS BRADYCARDIA 


Sinus bradycardia is a heart rate slower 
than 60 beats/minute due to increased vagal 
Influence on the normal pacemaker It m- 
creases after exercise or administration of 
atropine. It has no significance except when 
the rate is below 40 elderly patients may then 
develop wealoiess or even syncope 


See references on p. 209. 


ATRIAL PREMATURE BEATS 


Atrial premature beats occur when an 
ectopic focus in the atria fires off before the 
next expected impulse from the sinus node 
Ventricular systole occurs prematurely and 
the compensatory pause following this is only 
slightly longer than the normal interval be- 
tween beats. Such premature beats occur with 
equal frequency m normal or diseased hearts 
and are never sufficient basts for a diagnosis 
of heart disease Speeding of the heart rate 
by any means abolishes premature beats 


See references on p 209 


PAROXYSMAL ATRIAL TACHYCARDIA 


This IS the commonest paroxysmal tachy- 
cardia. It occurs more often in young patients 
with normal hearts. Attacks begin and end 
abruptly, and usually last several hours The 
heart rate may be 140-240/mInute and is per- 
fectly regular, i e. , the rate will not vary 
more than 1-2 beats/minute. Exercise, change 
of position, and breath-holding have no effect. 
Carotid sinus massage or Induced gagging or 
vomiting either have no effect or promptly 
abolish the attack. Patients are asympto- 
matic except for awareness of rapid heart 
action In prolonged attacks with rapid rates, 
dyspnea or tightness In the chest may be felt. 
Paroxysmal atrial tachycardia may result 


from digitalis toxicity, and then Is associated 
with A-V block so that only every second or, 
rarely, every third atrial Impulse reaches the 
ventricles (so-called PAT with block). 

Prevention of Attacks. 

A. Attempt to find and remove the cause 
especially emotional stress, fatigue, or ex- 
cessive use of alcohol or tobacco. 

B Drugs 

1 Quinldine sulfate, 0.2-0. 6 Cm. (3 9 
gr ) 3-4 times daily, may be used to prevent 
frequent and troublesome attacks. Begin with 
small doses and increase if the attacks are not 
prevented and toxic effects do not occur. 

2 If qulnidine is not effective or not 
tolerated full digltaUzatlon and maintenance 
may prevent or decrease the frequency of at- 
tacks 

3 Procainamide hydrochloride (Prorestyl*) 
In a maintenance dosage of 250-500 mg. t.l d 
may be tried if quinidine and digitalis are not 
successful 

Treatment of the Acute Attack. 

In the absence of heart disease, serious 
effects are rare Most attacks subside 
spontaneously and the physician should net 
use remedies that are more dangerous than 
the disease Particular effort should be roads 
to terminate the attack quickly if it persists 
for several days If cardiac failure, syntoi*. 
or anginal pain develops, or if there is under- 
lying cardiac disease 

A Mechanical Measures A variety of 
methods have been used to Intemipt attacks 
and the patient may learn to do these himself 
These Include Valsalva’s maneuver (holding 
the breath and contracting the chest and ab- 
dominal muscles), stretching the arms and 

body lowering the head between the knees, 
and breath-holding. 

B Vagal Stimulation 

1 Carotid sinus pressure - With the 
patient relaxed In the serai-recumbent position 
firm but gentle pressure and massage 
piled first over one carotid sinus for 10-20 
seconds and then over the other. Pressure 
should not be exerted on both carotid sinuses 
at the same time. Continuous auscultation e 
the heart is required so that carotid sinus 
pressure can be withdrawn as soon as the 
attack ceases. Carotid sinus pressure wlU 
Interrupt about half of the attacks, especia y 
if the patient has been digitalized or sedat 

2. Bilateral eyeball pressure has been 
recommended, but it Is rarely as effective a 
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carotid sinus pressure and Involves the risk 
of detaching the retina. 

3. Induced vomiting (except in cases of 
syncope, anginal pain, or severe cardiac 
disease). 

C. Drug Therapy: If mechanical measures 
fail and the attack continues (particularly If 
the above symptoms are present), drugs 
should be employed. There is no unanimity 

of opinion about the most effective drugs, but 
the following are satisfactory; (1) Digitalis 
orally or, if no digitalis has been given in the 
preceding 2 weeks, I.V. (2) Neostigmine 
(Prostlgmln®), 1 mg. (Vl60gr ) subcut (3) 
Procainamide hydrochloride (Pronestyl®) (see 
p. 238). Continuous ECG’b or eontlnuous mon- 
itoring of the heart rate and BP is essential 
(4) Pressor agents. (5) Qulnldlne sulfate (see 
p. 234). (6) Syrup of Ipecac, 4-8 ml. (1-2 dr ), 
may be used to Induce vomiting. It may be re- 
peated if unsuccessful. (7) Methacholine chlo- 
ride (Mecholyl®), 10 mg (V6 gr. ) subcut , is 
often effective Imt produces unpleasant side 
effects and should rarely be used. 

D. Cessation of Drug Therapy Paroxys- 
mal atrial tachycardia, usually with 2 1 block, 
may be due to digitalis toxicity (increased 
dosage or excessive potassium diuresis). 
Treatment consists of stopping digitalis and 
diuretics and treating the patient for digitalis 
toxicity with potassium. 


See references on p, 20S. 


ATRIAL FIBRILLATION 


Atrial fibrillation is the commonest 
chronic arrhythmia. It occurs most frequent- 
ly in rheumatic heart disease, especially 
mitral stenosis, and arteriosclerotic heart 
disease. It may appear paroxysmally before 
becoming the established rhythm In thyro- 
toxicosis. Infection, trauma, surgeiy, poison- 
ing. or excessive alcohol intake may cause 
attacks of atrial fibrillation in patients with 
normal hearts. It is the only common arrhyth- 
mia in which the ventricular rate Is rapid and 
the rhythm irregular. An ectopic atrial pace- 
maker fires 400-C00 tunes /minute. The im- 
pulses pass through the atria at varying 
speeds and are mostly blocked at the A-V node. 
The ventricular response is completely ir- 
regular, ranging from 80 to 160 beats/mlnute 
in the untreated state. Because of the varying 
stroke volumes Induced by the varying periods 


of diastolic filling, not all ventricular beats 
result in a palpable peripheral pulse. The 
difference between the apical rate and pulse 
rate is the "pulse deficit”, this deficit is 
greater when the ventricular rate is hf^. 
Exercise intensifies the irregularity when the 
heart rate Is slow. Carotid sinus massage has 
no effect or causes only slight slowmg. 

Prevention 

See Paroxysmal Atrial Tachycardia, p. 
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Treatment. 

A. Paroxysmal Atrial Fibrillation 

1. Digitalis is the drug of choice, espe- 
cially when the arrhythmia occurs in persons 
with organic heart disease (particularly mitral 
stenosis) or with rapid ventricular rates, or 
when the symptoms or signs of cardiac faIlu^e 
have appeared. In case of doubt about whether 
to use quinldlne or digitalis first, digitalis 
should be given because it controls the ven- 
tricular rate by producing an A-V block, 
which is the immediate objective of treatment 
The objective of treatment with quinldlne is to 
abolish the atrial ectopic rhythm, and it is 
quite safe to wait until the ventricular rate i^ 
brought under control with digitalis. Give 
full digitalizing doses with the objective of 
slowing the ventricular rate to 70-80/mlnute 
and avoiding toxic manifestations In parox- 
ysmal fibrillation there is no clear evidence 
that the use of digitalis will result in estab- 
lished fibrillation 

2 In those cases where an attack of atri^ 
fibrillation persists in an otherwise normal 
heart with a ventricular rate under 140 and 
with no other symptoms or signs of cardiac 
j&ii\iruv qatmuttw bmVkftr muy injuu* tfi* 

to convert the rhythm to sinus rhythm. If the 
ventricular rate becomes very rapid or if 
symptoms of dyspnea, anginal pain or sever^ 
palpitations are produced conversion with 
quinldlne should be temporarily suspended an^ 
digitalis given. 

B Chronic Atrial Fibrillation Opinion 
varies, but the following indications for con- 
version of atrial fibrillation serve as a general 
guide. Each case must be individualized. In 
general, conversion is attempted whenever it 
Is thought that the patient will be better off 
with sinus rhythm than with atrial fibrillation. . 
(1) Atrial fibrillation persisting after thyro- 
toxicosis has been treated surgically or by 
other means. (2) Atrial fibrillation of a few 
weeks' duration in an individual with no or 
only slight cardiac disease. (3) Atrial fibril- 
lation associated with freepient embolic phe- 
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nomena. (4) Refractory cardiac failure in- 
duced by the atrial fibrillation. {5) Severe 
palpitations due to inability to decrease the 
ventricular rate with digitalis this may be ob- 
vious only on exertion. (6) Atrial fibrillation 
appearing for the first time postoperatively In 
patients with a technically successful mitral 
valvulotomy. 

1. Digitalis - Thorough digitalisation Is 
the first step (see p 231) The patient Is 
then usually placed on maintenance digitalis 
indefinitely The object ol digitalization is to 
slow the ventricular rate and to improve myo- 
cardial efficiency 

2 Quinidine Is used to abolish the ectopic 
rhythm once the ventricular rate is controlled 
with digitalis. It is potentially hazardous and 
should be used only In carefully selected cases 
by a physician thoroughly familiar with the 
drug and by a method which ensures close med- 
ical supervision (preferably in the hospital) 
while conversion to sinus rhythm is being at- 
tempted. Caution See p. 235 for dangers of 
qulmdlne therapy 


See references on p 209 


ATRIAL FLUTTER 


Atrial flutter is uncommon and usually 
occurs In patients with rheumatic or coronary 
heart disease or as a result of qulnidine ef- 
fect on atnal fibrillation. Ectopic Impulse 
formation occurs at rates of 250-350, with 
transmission of every second third or fourth 
impulse through the A-V node to the ventricles. 
The ventricular rate Is usually one-half the 
atrial rate (2 1 block] or 150/minute. Carotid 
sinus massage causes sudden slowing or stand- 
stllL, with caqtd cetuTO. ot thit rate te tea 
Inal level on release of pressure When the 
ventricular rate is 75 (4 1 block), exercise 
may cause sudden doubling of the rate to 150 
(2 1 block). The first heart sound varies 
slightly in intensity from beat to beat. 

Prevention 

Similar to prevention of atrial tachy- 
cardui. 

Treatment. 

A. Paroxysmal Atrial Flutter Treatment 
is similar to that of paro'cysmal atrial tachy- 
cardia except that digitalis and quinidine are 
the drugs of choice The arrhythmia tends to 
become established more often than does 
atrial or nodal tachycardia. 


B Chronic Atrial Flutter 

1, Digitalis is the drug of choice. It in- 
creases the A-V block and prevents a 2 1 or 
1 1 conduction. In about half of cases atrUl 
fibrillation or sinus rhythm results from full 
digitalization. If atnal fibrillation due to 
digitalis remains, qulnidine may be added to 
convert to sinus rhythm. Digitalis maybe 
given by any of the usual methods. Oral medi- 
cation is usually sufficient, although the I. V, 
route may be used If the situation is critical 
Digitalis must often be given in larger doses 
than are usually required for cardiac failure. 
When a fixed 4 1 conduction is produced by 
digitalis, a slightly increased dose may con- 
vert the flutter to atnal fibrillation or sinus 
rhythm 

2. Qulnidine should not as a rule be used 
to treat atrial flutter unless the patient is fiilly 
digitalized with a slow ventricular rate, be 
cause of the danger of producing a 1*1 con- 
duction If digitalis results in only a 4 1 con- 
duction or produces atnal fibrillation which 
does not spontaneously convert to sinus rhytta 
qmnldine may be given 


See references on p 209 


NODAL RHYTHM 


The A-V node may assume pacemaker 
activity for the heart, usually at a rate of 
40-60 beats/mlnute. This may occur in nor- 
mal hearts, myocarditis, coronary arteiy dU- 
ease or as a result of digitalis therapy 
rate responds normally to exercise and the 
diagnosis is often a surprise finding on ECO 
Careful examination of the jugular pulse 
reveal the presence of cannon waves. Patlente 
zjzjm.'jte'w.Vvte 


See references on p 209 


NODAL TACHYCARDIA 


This uncommon arrhythmia is due to 
rapid, perfectly regular Impulse formation!^ 
the A-V node with regular transmission to the^ 
ventricles. The usual rates are 140-240/ni>'' 

ute. Nodal tachycardia may be a benign con- 
dition or may reflect Serious myocardial dU 
ease, it is more common than other arrhyth- 
mias In cor pulmonale. 

Treatment is alone the same lines as for 
atrial tachycardia. 


See references on p, 209. 
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PAR03CYSMAL VENTRICULAR 
TACHYCARDIA 


Ventricular premature beats are similar 
to atrial premature beats In mechanism and 
manifestations but are much more common. 
Together, they are the commonest causes of 
a grossly irregular rhythm with a normal 
heart rate. Ectopic impulse formation causes 
ventricular contraction to occur sooner than 
the next expected beat. The sound of thia con- 
traction Is audible and is followed by a longer 
than normal pause since the next expected beat 
does not occur (compensatory pause). Ibe in- 
terval between the preceding normal beat and 
the beat following the compensatory pause is 
exactly twice the normal interval between 
beats in the case of ventricular premature 
beats, and slightly less than this with atrial 
premature beats. Single premature beats 
which occur after every normal beat produce 
bigemlny. Exercise generally abolishes pre- 
mature beats, and the rhythm becomes regu- 
lar. 

Premature beats have no definite signifi- 
cance unless they arise from multiple foci, oc- 
cur with rapid ventricular rates or In runs, or 
appear when digitalis Is given. Severe myo- 
cardial disease or digitalis toxicity may then 
be responsible, but in the vast majority of in- 
stances premature beats have no significance 

Treatment. 

If no associated cardiac disease is pres- 
ent and If the ectopic beata are infrequent and 
produce no palpitations, no specific therapy Is 
indicated. 

If ventricular premature beats are due to 
digitalis toxicity, vdthdraw digitalis and diuret- 
ics for 3-5 days or until the arrhythmia disap- 
pears and then resume medication in smaller 
dosage. At times, however, patients with car- 
diac failure who are receiving digitalis may 
develop ventricular premature beats which are 
due not to digitalis toxicity but to inadequate 
digitalization and cardiac failure. If fn doubt 
as to the cause, withdraw digitalis for several 
days and treat the cardiac failure with other 
available methods (see p. 218). In these dr- 
cumstances, the ventricular premature beats 
often disappear as the cardiac failure Improves 

PoUsslum salts. 1-3 Cm, (15-45 gr,) 

'J-l. d. . are often helpful In ventricular pre- 
mature beats of digitalis origin. 

Quiftldlne should be used orally to abolish 
ventricular premature beats when they occur 
following acute myocardial Infarction or when 
'hey occur in runs or from several foci in 
patients with heart disease. 

See references on p. 209. 


This Is an uncommon serious arrhythmia 
due to rapid ectopic impulse formation in the 
ventricles. The rate may be 160-240. It 
usually lasts hours but may persist for days. 
The rhythm is almost completely regular, but 
leas so than in atrial tachycardia, and the first 
sound may vary slightly In Intensity from beat 
to beat. Carotid sinus massage has no effect. 

Paroxysmal ventricular tachycardia usual- 
ly occurs after myocardial infarction or as s 
result of digitalis toxicity. Pain due to myo- 
cardial ischemia, fall m BP. and shock are 
common 

Prevention 

The drugs of choice are quinidine and 
procainamide. 

Treatment. 

A Average Case 

1 Quinidine. 0,4 Gm. (6 gr. ) orally 
every 2 hours for 3 doses if the attack is well 
tolerated and the patient is not in shock. If 
the attack continues and there is no toxicity 
from the quinidine. increase the dose to 0. 6 
Gm. (9 gr. ) every 2 hours for 3 doses. Thia 
usually terminates the attack. If it does not, 
give the drug I V, or I M. or change to pro- 
cainamide. 

2 Procainamide hydrochloride (Pro- 
nestyl®), 0 5*1 5 Gm. orally every 4-6 houfs. 
ma y be Substituted for quinidine if quinidine 

is ineffective or produces toxic symptoms. 

B More Severe Case (or when other 
medication has failed) 

1 Quinidine gluconate, 0. eCm. (12 gr. ) 
or 0. 5 Gm. (7^/2 gr. ) of quinidine base, may 
be given 1 M and repeated every 2 hours for 
2-3 doses. 

2 Procainamide hydrochloride (Pro- 
neslyl®), 0.5-1 Gm may be given I M. and 
repeated in 4 hours. 

C. Urgent Case 

1. Procainamide hydrochloride (Pro- 
nestyl®), 1 Gm. slowly I V, fat a rate not to 
exceed 100 mg./mlnute). During the infusion, 
continuous ECC or, at least, repeated BP de- 
terminations are essential. Severe hypoten- 
sion may result from this medication. 

2. Quinidine may be given I V. as quin- 
idine gluconate. 0. 8Gm. (12 gr. ) diluted with 
50 ml- of S'® glucose slowly (I ml. /minute) 

With continuous ECG and determination of BP. 
When giving l.V. quinidine in severe cases 
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(particularly when the previous rhythm was 
complete A Vblock) the physician should be 
alert to the possibility of precipitating ventric 
ular fibrillation or asystole (see cardiac ar 
rest p 208) 

3 Vasopressor drugs for shock If shock 
IS present as a result of ventricular tachy 
cardia or results from the drugs given 1 V 

it can be treated with vasopressor drugs as 
described under the treatment of shock (see p 

4) 

4 Other drugs (1) Magnesium sulfate 
10 ml of a 20% solution I V Calcium salts 
should be readily available to counteract mag 
neslum toxicity (2) I V morphine or meper 
idine (Demerol®) is sometimes successful 

5 D gltalis IS usually contraindicated in 
ventricular tachycardia however In some 
patients with cardiac failure In whom the 
above mentioned drugs have failed to restore 
sinus rhythm full digilalliatlon given care 
fully has been successful 


See references on p 209 


VENTRICULAR FLUTTER 
k FIBRILLATION 


These arrhythmias represent more ad 
vaaeed stages of ventricular tachycardu In 
which the rate of impulse formation is more 
rapid and transmission becomes irregular re 
suiting In ineffective ventricular contractions 
Diagnosis can be established only by ECG 
Ventricular flutter fibrillation is rapidly fatal 
unless terminated by drugs or defibrlllatlon 
It is usually associated with severe myocar 
dial damage but may be precipitated by 
epinephrine qulnldlne or digitalis 

Treatment 

A Medical Treatment 

1 Prophylactic qulmdine sulfate Treat 
ment is rarely effective unless flutter fibrU 
lation occurs in short paroxysmal attacks In 
these circumstances prophylactic qmnidlne ad 
ministration may be tried 

2 Procainamide hydrochloride (Pro 
nestyl®) may be Injected into the ventricle to 
produce cardiac arrest The heart may then 
be stimulated by epinephrine or external mas 
sage 

B Surgical and Mechanical Measures 
External cardiac massage and electric de 
fibrillation Is the treatment of ^oice and may 
be hfe saving (For details see p 208 ) 
Surgical exposure of the heart with direct car 


diac massage Is Infrequently performed today 
except during cardiac operations 


Sec references on p 209 


DISTURBANCES OF 
CONDUCTION 


Smo ATRIAL (S A) BLOCK 


In S A block the normal pacemaker falls 
to initiate the depolarizing impulse at ir 
regular or regular Intervals or rarely In a 
fixed 2 1 ratio This failure is apparently du» 
t hel^tened vagal tone and is not related to 
the presence of heart disease Exercise and 
atropine therefore abolish S A block This 
arrhythmia can be recognized by the fact that 
no sound is audible during the prolonged inter- 
val between beats (In contrast to ventricular 
premature beats) There are no symptoms m 
less the period of standstill extends over the 
span of several beats In which case monies 
tary faintness or even syncope may occur lu 
susceptible individuals carotid sinus msa 
sage induces S A block 

Treatment 

In most cases no treatment is required 
The causative factors should be eliminated « 
possible The following drugs maybe tried 
(1) Atropine sulfate 0 6 mg (VlOOgrH'®, 
orally (2) Ephedrlne sulfate 25 mg 
orally q i d 

Rowe J C Si P D White Complete heart 
block clinical followup study Ann Int M 
49 260 70 1958 

Wolff L Syndrome of short P B Interval 
with abnormal QRS complexes and parols 
mal tachycardia Circulation 10 282 9» 
1954 


ATRIOVENTRICULAR (A V) BLOCK 


A V block consists of prolongation of the 
conduction time of the normal Impulse frorn 
the atria to the ventricles It is classified, 
according to the degree of block as (1) 
longed conduction (latent heart block) (2) 
complete or partial heart block and (3) 
plete heart block 
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Prolonged Conduction (Latent Heart Block)* 
The P-R interval is prolonged to 0.22 seconds 
or more, but every atrial impulse reaches the 
ventricles. Its presence can be suspected 
clinically when the first heart sound is faint in 
the presence of a vigorous apical Impulse. 

There may be a presystolic gallop rhythm due 
to audible atrial contraction. A-V block is 
most commonly seen In acute rheumatic fever 
and coronary artery disease, and as a result 
of treatment with digitalis or qulnidine. 

Incomplete or Partial Heart Block: In in- 
complete heart block the delay in conduction 
increases to the point where an impulse does 
not reach the ventricles, resulting in failure of 
ventricular contraction, i. e., every so often a 
beat is dropped. When a beat is skipped, the 
bundle recovers for a while; the cycle may 
therefore be repeated regularly or irregular- 
ly, in the former producing a 2:1 or 3:1, etc , 
rhythm. The diagnosis Is made by noting that 
the Intervals between heart beats in which no 
sound Is audible is twice as long as normal 
(see Ventricular Premature Beats). Incom- 
plete heart block occurs most often in arterto- 
sclerotic heart disease. Diphtheria is a rare 
cause. 

Complete Heart Block: This usually oc- 
curs only In older patients with arteriosclerot- 
ic heart disease. Occasionally it is congenital. 
Transmission of atrial Impulses through the 
A-V node is completely blocked, and a ven- 
tricular pacemaker maintains a slow, regular 
ventricular rate, usually less than 4S beats/ 
minute. Sxercise does not increase the rate. 
The first heart sound varies greatly in loud- 
ness. wide pulse pressure, changing systolic 
BP level, and cannon venous pulsations in the 
neck are also present. Patients are asympto- 
matic unless the ventricular rate is continual- 
ly below 30, weakness and heart failure then oc- 
cur, During periods of transition from par- 
tial to complete heart block, certain patients 
have ventricular asystole which lasts several 
seconds to minutes. Syncope occurs SibrupOy, 
and If the asystole Is prolonged beyond a few 
seconds convulsive movements appear (Stokes- 
Adams syndrome). Asystole of 2-3 minutes is 
usually fatal. 

Treatment. 

A. Prolonged Conduction and Incomplete 
Heart Block- In the absence of Stokea-Adams 
syndrome (see below), treatment of A-V con- 
duction defects is rarely successful except by 
elimination of drugs. If they are causative, or 
by the subsidence of acute myocarditis. Pro- 
longation of the A-V conduction itself needs no 
treatment unless there is complete heart block 
with ventricular rates below 35/min. Cardiac 


Allure or weakness may occur with slow ven- 
tricular rates. Ephedrine or isoproterenol 
(Aludrlne®, Isuprel®) should be given to m- 
crease the rate of the ventricular pacemaker. 

B. Complete Heart Block and Stokes-Adams 
Syndrome Try to eliminate or treat the 
cause. The objective of treatment is to obtain 
an idioventricular pacemaker discharging at 
a rate of 35/rafnute or more 

1. Ephedrine sulfate, 25-60 mg. (3/8-1 gr.) 
orally q, id., is often effective. The dose 
must be sufficient to prevent the attacks. If 
necessaiw. secobarbital sodium (Seconal®). 

30 mg. <}lz gr. ), may be given with each dose 
of ephedrine. 

2. Isoproterenol hydrochloride (Aludnne®, 
Isuprel®) 5-15 mg., maybe given sublingual- 
ly 3 or 4 times daily or oftener, 

3. Epinephrine - If attacks are frequent 
and are not controlled with ephedrine or iso- 
proterenol. epinephrine, 0,5 ml. (8 min.) of 
1 1000 solution, may be given every 8 hours 
as needed, or 0.2 ml. (3 min. ) of a 1 1000 
soIut(on.may be given subcut. every 2 hours. 

4. tetracardiac epinephrine injection, 

0.5 ml. (8 mm ) of a 1 1000 solution, may be 
given if cardiac standstill persists. 

S Steroids occasionally reverse complete 
A-V block if It is of recent onset. Steroid 
therapy should be tried before internal pace- 
makers are used 

6. Molar sodium lactate has been recom- 
mended but is not often successful. 

7. Implantation of myocardial electrodes 
with platinum wires tunnelled to a zinc-cadmium 
battery placed subcutaneously In the abdomen, 
with remote control of the rate of discharge of 
the battery. Is now technically feasible and may 
be life-saving. 


See references on p. 214. 


BUNDLE-BRANCH BLOCK (BBB) 


BBB Is purely an ECG diagnosis based on 
widening of the QRS interval to 0. 12 second 
or more. It is caused by delayed conduction 
through the right or left branch of the bundle 
of His or the myocardium. Heart rate and 
rhythm are not affected. Arteriosclerotic 
heart disease Is the usual cause, but congen- 
ital lesions may be responsible. 

There Is no specific treatment for bundle - 
branch block Treat the underlying disease. 


See references on p. 214. 
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ACCELERATED-CONDUCTION SYNDROME 
(WoUf- Parkinson- White) 


The Wolff-Parklnson-White syndrome is 
a rare condition m which there is a rapid atrial 
to ventricular conduction producing a character- 
istic ECO with a P-B Interval of less than 0. 1 
second and slurring of the upstroke of the QRS, 
resulting in an apparently abnormally pro- 
longed QRS Interval Patients are subject to 
attacks of paroxysmal supraventricular tachy- 
cardia but generally do not have underlying 
heart disease 


See references on p 214. 


CONGESTIVE HEART FAILURE 


Essentials of Diagnosis 

• Left ventricular failure Exertional 
dyspnea and fatigue, orthopnea, parox- 
ysmal nocturnal dyspnea 

• Right ventricular failure Oevated 
venous pressure, hepatomegaly, de- 
pendent edema, 

• Both Cardiomegaly, gallop rhythm, 
prolonged arm-to-tongue circulation 
time. 

The individual symptoms and signs 
found in heart failure may occur in a 
wide variety of conditions. It fs essen- 
tial for diagnosis that there be unequiv- 
ocal cardiomegaly along with the symp- 
toms of left -sided or right-stded fail- 
ure (or both) Chronic constrictive 
pericarditis or chronic pericardial ef- 
fusion can exactly simulate chronic con- 
gestive heart failure in the absence of 
myocardial or valvula- disease. 

General Considerations. 

Congestive heart bllure is a clinical syn- 
drome which develops eventually in 50-60% of 
all patients with organic cardiovascular dis- 
ease It is defined as the clinical state re- 
sulting from inability of the heart to expel suf- 
ficient Mood for the metabolic demands of the 
body. Heart failure may therefore be present 
when cardiac output is high, normal, or low, 
regardless of the absolute level, it is reduced 
relative to metabolic demands 

The left or ri^t ventricle alone faU 
Initially, but combined failure is the rule in 
most cases. Failure of the right ventricle 


secondary to pulmonary parenchymal or vas- 
cular disease is termed "cor pulmonale” o- 
“pulmonary heart disease” and is discusseil 
in Chapter 7. 

The most common underlying causes of 
cardiac insufficiency are hypertension, coro- 
nary atherosclerosis, and rheumatic heart dis- 
ease. Less common causes are chronic pul- 
monary disease, congenital heart disease 
syphilitic aortic Insufficiency, calcific aortic 
stenosis, and bacterial endocarditis. Numer- 
ous rare causes of heart failure Include col- 
lagen diseases, arteriovenous fistula, myo- 
carditis, beriberi, and myocardial Involve- 
ment by tumors or granulomas. 

In 50% of cases there are demonstrable 
precipitating diseases or factors. The com- 
monest of these are arrhythmias, respiratory 
Infection, myocardial infarction, pulmonaiy 
embolism, rheumatic carditis, excessive or 
rapid admlnletratloa of parenteral fluids, preg 
nancy, thyrotoxicosis, anemia, and excessive 
Bait intake. 

Etiology. 

TTie basic causes of ventricular failure 
are as follows 

A. Myocardial Weakness or Inflamirallon 
Coronary artery disease, myocarditis 

B. Excess Work Load 

1. Increased resistance to ejection - 

Hypertension, stenosis of aortic or pulmonary 
valves. 

2. Increased stroke volume - Mitral In* 
sufficiency, tricuspid Insufficiency, aortic In* 
sufficiency congenital left-to-ri^t shunts 

3 Increased body demands - Thyrotoxic®* 
sis, anemia, pregnancy, A-V fistula 

Pathogenesis. 

The ventricle responds to each of the 
mechanisms listed above initially by hyper- 
trophy. When increased strength of contract! 
is no longer sufficient, the diastolic flUlng 
pressure and volume Increase, maintaining 
normal cardiac output for a time. Eventually 
however, the cardiac output Is Insufficient to 
meet the metabolic demands of the body tis* 
sues. At this point cardiac insufficiency ex 

Clinical Findings. 

A. Symptoms and Signs , 

1. Left ventricular failure - Left ventrw 
ular failure is characterized predominantly ; 
symptoms dyspnea, exertional fatigue an 

weakness, and nocturia Exertional dyspn 
which is caused by pulmonary vascular en- 
gorgement. resembles the normal ventUa ‘7 
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response to exercise but Is associated with in- 
creased awareness of breathlessness and dif- 
ficulty in breathing. In heart failurcj the pa- 
tient regularly becomes short of breath during 
an amount of exertion which previously caused 
no difficulty. As the pulmonary engorgement 
progresses, less and less activity brings on 
dyspnea until It Is present even when the pa- 
tient is at rest (rest dyspnea). Orthopnea, or 
shortness of breath occurring in recumbency 
which Is promptly relieved by propping up the 
head or trunk, is precipitated by the further 
increase In pulmonary engorgement on re- 
cumbency. Paroxysmal nocturnal dyspnea may 
appear at any time and is often the first indi- 
cation of left ventricular failure caused by se- 
vere hypertension, aortic stenosis or Insuf- 
ficiency. or myocardial infarction. It also oc- 
curs in patients with tight mitral stenosis in 
advanced stages. It is an exaggerated form of 
orthopnea, the patient awakening from sleep 
gasping for breath, and compelled to sit or 
stand up for relief. Cough is frequently pres- 
ent. For imknown reasons, patients may have 
Inspiratory and expiratory wheezing {so*calleq 
cardiac asthma) The paroxysmal cough and 
dyspnea may pass in a few minutes to several 
hours, or may progress to acute pulmonary 
edema. Patients become pale or frankly 
cyanotic, sweat profusely, and complain of 
great air hunger. Cough productive of frothy 
white or pink sputum is characteristic. The 
attack may subside In one to several hours, on 
the left ventricle may progressively weaken, 
leading to shock and death. 

These forms of dyspnea must be distin- 
guished from those occurring commonly in 
many other conditions. Advanced age, debility, 
poor physical conditioning, obesity, chronic 
pulmonary disease, or severe anemia com- 
monly produce exertional dyspnea. Extreme 
obesity, ascites from any cause, abdominal 
distention from gastrointestinal disease, or 
advanced stages of pregnancy may produce 
orthopnea In the absence of heart disease. 
Bronchial asthma appearing in middle life may 
be symptomatically indistinguishable from the 
paroxysmal nocturnal dyspnea of left ventricu- 
lar failure. Patients with neurocirculatory 
asthenia or anxiety states with psychophyslo- 
logle cardiovascular reactions may suffer frotn 
many kinds of dyspnea. 

Accurate determination of the arm-to- 
tongue circulation times and systemic venous 
pressure la helpful In differential diagnosis of 
dyspnea if Its cardiac origin is in question. 

Exertional fatigue and weakness are early 
symptoms and disappear promptly on resting. 
Severe fatigue, rather than dyspnea, is the 
chief complaint of patients with mitral stenosis 
who have developed pulmonary hypertension. 


Nocturia occurs as a result of the excre- 
tion of edema fluid accumulated during the day; 
It reflects the decreased work of the heart at 
rest and often the effects of diuretics admin- 
istered during the day. 

In the absence of evert right ventricular 
failure, examination should disclose the follow- 
ing* (1) The basic cause of the left ventricular 
failure (hypertension, aortic or mitral valve 
disease); (2) left ventricular hypertrophy, in 
which the apical impulse is forceful or heaving, 
displaced to the left and downward, confirmed 
by ECG and chest x-ray, and (3) a prolonged 
arm-to-tongue circulation time The following 
may or may not be present, and are not neces- 
sary for diagnosis* Basilar parenchymal rales 
which do not clear on coughing, gallop rhythm, 
pulsus altemans, and an accentuated pulmo- 
nary component of the second sound (“P2’'). 

The chest x-ray may reveal left atrial enlarge- 
ment in the case of mitral stenosis, and pul- 
monary vascular congestion, and shows un- 
questioned left ventricular enlargement in the 
usual case. 

2. Right ventricular failure - Right ven- 
tricular failure is characterized predominant- 
ly by signs It develops after left ventricular 
failure of even short (^ration Mitral stenosis, 
fiulmonary valve stenosis, and tricuspid insuf- 
ficiency. and such complications of congenital 
disease as Eisenmenger’s syndrome resulting 
from interventricular or interatrial septal de- 
fect may produce relatively pure right ven- 
tricular failure Tricuspid stenosis produces 
the same effects as right ventricular failure. 
Anorexia, bloating, or exertional right upper 
abdominal pains are common, reflecting he- 
patic and visceral engorgement secondary to 
elevated venous pressure. Oliguria is present 
in the daytime, polyuria at night. Headache, 
weakness, or mental aberration are present In 
severe cases. 

The venous pressure can be estimated by 
noting the extent of jugular filling {during nor- 
mal expiration) above the level of the clavicles 
when the patient la propped up so that his trunk 
makes a 30* angle ^th the bed. Right ventricu- 
lar hypertrophy in pure right failure is easily 
demonstrated by lower sternal or left para- ^ 
eternal systolic lift or torcelvl pulsations In- 
dependent of the apical impulse. Hie liver is 
enlarged. Ascites is rarely prominent, when 
it appears early and In massive amounts, 
cardiac tamponade, constrictive pericarditis, 
or tricuspid stenosis should be considered. 
Dependent edema caused by heart failure usual^ 
ly is first noted In (or Is more prominent In) 
the left leg. The edema subsides overnight In- 
itially, but eventually persists and increases 
in extent. Pleural effusion Is more common 
on the right side. Coolness of the extremities 
saRf cyanosis at the aall beds sre dee ia ^ 
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peripheral blood flow. Sinus tachycardia Is 
present 

The ECG findings indicate pure right ven- 
tricular hypertrophy In pure right-sided fail- 
ure. mixed hypertrophy in Elsenmenger's 
syndrome, and, usually, evidence of left ven- 
tricular hypertrophy or coronary artery dis- 
ease when left-sided failure is the basic cause 

Chest x-ray discloses cardiac enlargement 
and, in advanced stages, pleural effusion. 

Right atrial and ventricular enlargement are 
readUy seen in pure right heart failure but are 
not evident when this is secondary to left ven- 
tricular failure , 

B Laboratory Findings RBC. WBC 
hemoglobin, packed cell volume, and sedimen- 
tation rate are normal in uncomplicated left 
heart failure. Polycythemia may occur in 
chrome cor pulmonale. Urinalysis often dis- 
closes significant proteinuria and granular 
casts. The BUN may be elevated because of 
reduced renal blood How, but the urine specif- 
ic gravity is high in the absence of primary 
renal disease. The serum sodium, potassium, 
CO,, and chloride are within normal limits In 
ordinary congestive heart failure before di- 
uretics are used Specific tests should be made 
for any suspected unusual etiologies or compli- 
cations contributing to heart failure, e g . 
thyrotoxicosis, bacterial endocarditis, syph- 
ilis, collagen disease, pheochromocytema 

Differential Diagnosis. 

Congestive heart failure must be differen- 
tiated from neurecirculatory asthenia, acute 
and chrome pulmonary disease, bronchial 
asthma, cirrhosis, carcinoma of the lung, 
nephrosis or nephritis, mediastinal tumor, re- 
peated pulmonary emboli, obstruction of the 
vena cava, and anemia. 

Consideration of the history together with 
physical findings of organic cardiovascular dis- 
ease, enlarged heart, gallop rl^hm, pulsus 
altemans. ele>'ated venous pressure in the ab- 
sence of collateral venous circulation, and pro- 
longed circulation time differentiate congestive 
heart failure from these conditions. 

Potentially curable causes of congestive 
heart failure must be specifically considered 
constrictive pericarditis, mitral stenosis, pul- 
monary stenosis, tricuspid stenosis, subacute 
bacterial endocarditis, thyrotoxicosis, periph- 
eral arteriovenous fistula, beriberi, and re- 
current arrhythmias. 

Treatment. 

The objectives of treatment are to In- 
crease the strength and efficiency of myo- 


cardial contraction and to reduce the abnonn*! 
retention of sodium and water. Ibe patient 
shares a significant responsibility In the 
management of his disease, because treat- 
ment IS long-term and involves restrictions in 
diet and activity. 

Specific search should be made for re- 
versible noncardiac causes of failure, e.g , 
thsrrotoxicosis, anemia, myxedema, nutrition- 
al disturbances (especially vitamin B deflclM- 
cy), arteriovenous fistulas, polycythemia 
vera, and Paget’s disease. 

Determine and eliminate, if possible, the 
factor precipitating the cardiac failure, e.g., 
infection (especially respiratory), pulmonary 
Infarction, overexertlon. Increased sodijm in- 
take, discontinuation of medication (especial- 
ly digitalis), the onset of arrl^thmla, particu- 
larly with rapid ventricular rates (e. g , atrial 
fibrillation), myocardial Infarction, and anemia. 

A Rest Rest in bed or sitting in a chair 
decreases the work of the heart and promotes 
sodium diuresis. Morphine- or barbiturate- 
induced sleep comes as a welcome relief to a 
patient who has spent many sleepless, dy«p* 
nelc nights with his disease Adequate rest 
should be maintained until compensation has 
occurred and then should be replaced by pro- 
gressive ambulation. Most patients can uses 
bedside toilet with no more elfert than is re- 
quired for a bedpan. 

Rest should be continued as long as aeees' 
sary to pei-mit the heart to iwgain reserve 
strength, but should not be so prolonged as to 
cause generalised debility of the patient. 

Patients are usually more comfortable In 
a cool i*oom. 

Cardiac patients at bed rest are prone to 
develop phlebitis. They should be given p»s* 
sive or active leg exercises and an elastic 
stocking to prevent phlebothrombosts. 

B. Diet At the onset of therapy, give fre* 
quent (4-6) small, bland, low-caloric, low- 
residue meals with vitamin supplements. 
degree of sodium restriction depends upon the 
severity of the failure and the ease with which 
It can be controlled with other means. Ev*” 
with the use of diuretics, unlimited sodium in- 
take is considered unwise. Evaluation of the 
previous intake of sodium will provide a 
base-line upon which to gauge the degree of 
restriction required. Before drastic sodmm 
restriction la Instituted, the renal function 
should be evaluated to determine If the kid- 
neys can conserve sodium. In an occasional 

case. 330 mg. or less of sodium may be the 

maximum tolerated without development of 
edema, although such extreme restriction fa 
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usually necessaiy only when failure is first 
treated. Vitamin supplements may be Indicat- 
ed- Restricted diets and anorexia may lead 
to malnutrition and avitaminosis, with a super- 
imposed beriberi type of failure. 

If sodium restriction is observed faith- 
fully, there Is no indication or need for fluid 
restriction. 

C. Digitalis* (Seep. 231.) Digitalis In- 
creases the mechamcal efficiency of the heart. 
Increased cardiac output, decreased cardiac 
size and ventricular diastolic pressure, and 

a fall in right atrial and peripheral venous 
pressure follow digitalization in patients with 
cardiac failure. The glycosides available are 
qualitatively similar. They differ in speed of 
action, dosage, and rate of excretion- ft is 
advisable to became familiar with a rapid I.V. 
and a rapid oral method. Rapid digitalization 
is indicated in atrial flutter and fibrillation 
with fast ventricular rates and in acute pul- 
monary edema, otherwise, alow digitalization 
Is preferred, 

D. Removal of Sodium and Water 

1. Thiazide diuretics - Sodium diuresis is 
most conveniently accomplished by the use of 
an orally active agent such as chlorothiazide 
(Dlurll®) or any of its analogues (see p 237)^ 
The diuretics can be given daily or intermit- 
tently depending upon the need. Dietary or 
supplementary potassium must be adequate to 
prevent potassium depletion. 

2. The mercurial diuretics (see p. 237) 
are slightly more potent than the thiazide 
diuretics. In general, they are reserved for 
use only when the oral preparations have been 
tried without success. They act by decreas- 
ing the sodium and chloride reabsorption in 
the renal tubules. Cllmcal effect is noted In 
about 2 hours following I.M. or subcut. injec- 
tion and is essentially complete In 10-12 hours. 
Small quantities of mercurials (0.5-1 ml. ) 
may result in adequate diuresis and should be 
used initially. They should be given In the 
morning so that their effect will have largely 
subsided by nightfall. Large doses may initiate 
massive diuresis with extensive fluid and 
electrolyte losses. This can be very distress- 
ing and can produce untoward symptoms, par- 
ticularly in older people. The action of the 
mercurial diuretics can be potentiated 

giving ammonium chloride, 2 Gm. (SOgr. )4 
times daily on the day before mercurial ad- 
ministration. The use of ammonium chloride 
for periods longer than 48 hours has no ad- 
vantage and increases the danger of acidosis. 
Acctazolamide (Dlamo:^). 0. 25 Gm. once or 
twice daily for 2-3 days before the mercurial 
is given, also potentiates Its action. 


E- Paracentesis Paracentesis of fluid In 
the chest and abdomen should be undertaken if 
respiration is embarrassed. Since sodium re- 
tention may occur as a result of fluid collec- 
tions In the chest, abdomen, and legs, diuresis 
may occur following the procedure. 

F. Mechanical Measures Venesection 
(in low-output failure in the absence of anemia). 
Southey tubes, and acupuncture may be bene- 
ficial if the more conventional forms of treat- 
ment fail. Southey tubes and acupuncture are 
especially valuable in severe right heart fail- 
ure with obstinate dependent edema. Care 
must be taken to avoid a severe low-sodium 
syndrome with hyperkalemia. 

<J. TTierapeutlc Myxedema induction of 
myxedema with antithyroid drugs is useful in 
chronic resistant left ventricular failure, re- 
sistant anginal pain, uncontrolled ventricular 
rate in atrial fibrillation, and In frequent re- 
currences of ventricular tachycardia which 
cannot be controlled with qulnidlne. It is suc- 
cessful m about 40% of well-chosen cases, but 
is a severe (rial for the patient and Bhovld not 
be undertaken lightly Any of the measures 
used to treat hyperthyroidism may be em- 
ployed 

H Observation During Treatment of 
Cardiac Failure Record the following obser- 
vations on every visit 

1. Status of original symptoms. 

2. New symptoms 

3. Morning weight or weight with same 
clothes. 

4. Presence of the signs of congestive 
failure (venous engorgement and pulsations, 
pulmonary rales, pleural fluid, engorgement 
of the liver, presence of edema) 

5. Examination of the heart and blood ves- 
sels (cardiac sounds, gallop rhythm, friction 
rub, cardiac rhythm and apical rate, cardiac 
size, peripheral arterial pulsations, and status 
of the veins). 

6. BP and presence of pulsus alternans. 
Prognosis. 

Heart failure is most often complicated by 
pulmonary embolization secondary to venous 
thrombosis occurring in the leg veins. Pul- 
monary Infections, cardiac cirrhosis, and 
peripheral arterial embolization may occur. 

In general, the speed and adequacy of response 
to therapy is the most reliable guide to prog- 
nosis. Detection and removal of a precipltat- 
mg condition prolongs survival. The age of 
the patient, the degree of cardiac enlargement, 
the extent of myocardial damage, and the se- 
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verity of underlying cardiac and associated 
diseases must all be considered. Survival 
for 5*8 years Is common. Survival is longer 
in failure due to mitral insufficiency or that 
precipitated by atrial fibrillation. Survival is 
shorter when failure is due to mitral stenosis, 
syphilitic aortic insufficiency calcific aortic 
stenosis, myocardial infarction, chronic pul- 
monary disease, and severe hypertension 


Gorlin. R • Recent conceptual advances in 
congestive heart failure JAMA WB. 
441-9, 1962 

Seminar on Congestive Heart Failure Circu- 
lation 21 9S-111, 218*55. and 424-35, 1960 


SPECIAL PROBLEMS IN THE MANAGEMENT 
OF CONGESTIVE HEART FAILtlRE 


Acute Pulmonary Edema 

Acute pulmonary edema is a grave emer* 
gency. Treatment may vary depending upon 
the cause and severity For example. In a 
mild attack, morphine and rest in bed alone 
may suffice, in an attack due to atrial fibril- 
lation with rapid ventricular rate, lanatoside 
C or dlgoxin given I V may take precedence 

The patient should be elevated to the semi- 
Fowler position or placed in a chair, this de- 
creases the venous return to the heart Mor- 
phine sulfate, 15-30 mg. gr )I V or 

I M , relieves anxiety depresses pulmonary 
reflexes, and induces sleep. Relief from 
forceful respiration decreases the negative 
Intrathoracic pressure and the venous return 
to the heart. 

Oxygen should be administered m high 
concentrations by mask or (tor children) by 
hood or tent. Moderate concentrations (40- 
4/870, c.'w.'ift mJr/rtj wfi 'w'/fii tfti tncygvii \vrti wr 
nasal catheter. Oxygen relieves hypoxia and 
dyspnea and decreases pulmonary capillary 
permeability. 

Positive-pressure breathing may be of 
great value in Improving ventilation Antl- 
foamlng agents to lower the surface tension of 
the bronchial secretions maybe helpful 

Soft rubber tourniquets or BP cuffs, ap- 
plied with sufficient pressure to obstruct ve- 
nous but not arterial flow and rotated every 15 
minutes, will effectively reduce the venous re- 
turn to the heart. The tourniquets should be 
removed gradually as the attack subsides. 
About 700 ml. of blood may be trapped in the 
extremities by this method. Venesection 
(300-700 ml ) is the most direct way of re- 


ducing the venous return to the heart and may 
strikingly increase cardiac output and de- 
crease right atrial and peripheral venous pres 
sure in low-output cardiac failure. It Is con- 
traindicated if anemia is present. 

Rapid digitalization Is of great value 
Extreme care should be taken in giving dig- 
italis 1 V. to a previously digitalized patient. 

AminophylUne, 0,25-0.5 Gm. (4-7^B gr.) 
slowly I. V , la often helpful. It Increases 
cardiac output, renal blood flow, glomerular 
filtration rate, and urine output of water and 
sodium. Rectal aminophylline suppositories. 
0.25-0 5 Cm (4-7^fi gr. ) are often helpful 
and are more convenient for the patient. 

In the acute recurrent pulmonary edema 
of hypertensive heart disease and in the pres- 
ence of severe hypertension reserpine, 2.5 
mg I M or I V every 8-12 hours (In ad- 
dition to other measures outlined for acute 
hypertensive emergencies on p. 199), maybe 
helpful Care must be taken not to produce 
hypotension 

Refractory Cardiac Failure. 

When the treatment measures outlined 
above do not result in clinical improvement 
re-evaluate the total situation with particular 
attention to the following questions 

(1) Has bed rest been adequate’ Is the 
patient receiving more sodium than ordered’ 
Have treatment measures been carefully and 
properly administered? A review of the 
patient’s activities diet, and medications Is 
essential. 

(2) Are unrecognized recurrent pulmo- 
nary infarction, anemia, masked hyperthyroW" 
Ism, vitamin deficiency, silent myocardlalin- 
farctlon, or arrhythmias present’ 

(3) Have complications such as acute 
rheumatic myocarditis or subacute bacterial 
endocarditis been superimposed upon a rbeu 
matlc heart? 

(4) Are there electrolyte abnormalities 
which may have resulted from diet, mercurials 
and resins, if these have been used? Elec* 
trolyte disturbances may lead to mercurial 
resistance, produce a low-sodium syndrome, 
or. ui the case of potassium, enhance dlgi* 
tails Intoxication 

Management of Convalescence. 

Provide adequate rest and exercise , 
in tolerance Careful attention should be paw 
to the treatment of noncardiac causes of car- 
diac failure and to the avoidance of preclpi* 
tatlng factors 

A Digitalization Once digitalis is start- 
ed it Is usually necessary to continue it f®*" 
life. 
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B Low-sodium Diet Allow l.S Cm. 
sodium chloride (600 mg of sodium) per day. 

It is advisable to check the patient's serum 
sodium or urinary sodium frequently to be 
certain that sodium deficiency is not occurring. 
An inadequate sodium Intake in the presence 
of severe renal impairment can precipitate 
fatal renal failure. If thiazide compounds are 
used it is wise to alJoi^ the ambulatory pa- 
tient at least 2 Gm. of sodium a day in his 
diet. 

C Diuretics The adequately digitalized 
patient on a sodium-restricted diet may still 
accumulate edema fluid Diuretic drugs 
should be added to his regimen in the amounts 
necessary to prevent this accumulation 

The thiazide diuretics, because of the 
greater convenience of oral admmlstration. 
are most widely used. One of the agents 
listed On p. 237 can be given several times 
each week or even dally. Because potassium 
depletion Is a hazard in the use of the thia- 
zide diuretics potassium must be added, 
either as potassium chloride. 1 Cm. (IS gr ) 
t. i. d, , or by the use of fruit juices 

Maintenance doses of a mercurial diu- 
retic may be used, observing the cautions out- 
lined on p. 219. 

Electrolyte Disturbances in Cardiac Failure. 

During treatment of cardiac failure. 3 
types of electrolyte disturbance may be seen 

A. Hypochloremic Alkalosis This Is due 
to chloride excretion out of proportion to sodi- 
um loss following mercurial diuresis, pro- 
ducing a low serum chloride and a high serum 
blcarbmiajLfi. jinAUim 

levels may be normal or low. Symptoms of 
dehydration may be present dry mucous mem 
branes and loss of tissue turgor and a latent 
or manifest tetany. 

Treatment is with ammonium chloride. 

4-6 Gtn. (1-1^^ dr. )/day for 3-4 days, re- 
peated after an Interval of 3-4 days. Potas- 
sium salts may be given if a potassium deficit 
exists (see below) If tetany is present, calci- 
um salts must be given concurrently 

Low serum sodium may be dllutional and 
may occur In association with hypokalemic 
alkalosis, administration of potassium salts 
such as potassium chloride may be helpful. 
Hypokalemic and hypochloremic alkalosis may 
coexist. 

B Low-sodium Syndrome In the absence 
of edema, the onset of weakness, oliguria, 
sweating, and azotemia heralds the “Ion- 
salt syndrome “ Hot weather, fe\er, and 


vomiting are additional predisposing factors. 
Low serum sodium may be present without 
alkalosis or acidosis, or it may be compli- 
cated by dehydration and acidosis. It may 
follow severe sodium restriction accompanied 
mercurial diuresis. 

In mild cases treatment consists merely 
of increasing the sodium mtake For severe 
cases, treat with I V, hypertonic saline. 

The total body sodium is usually increased 
when edema is present in spite of hyponatre- 
mia In such cases sodium should not usuaijy 
be administered 

C Hypokalemia This may result from 
excessive potassium excretion due to the ad- 
ministration of mercurial or thiazide diu- 
retics or acetazolamide (Diamox®) or fol- 
lowing the administration of pcid or ammonta 
resins to patients receiving a low-sodium 
diet. Hypokalemia may induce digitalis in- 
toxication and is manifested by muscular 
weakness particularly of the muscles of t-es- 
piration 

Treatment consists of giving potassimn 
chloride 3-6 Cm. (45-90 gr ) daily orally, 
provided renal function is adequate Caution 
Parenteral potassium salts should not be 
given in the presence of acidosis or renal 
ure 

Hlgb-Output Failure, 

The term “high-output failure" mcani* 
that, in the presence of fully developed con- 
gestive heart failure the cardiac output Is 
greater than normal but still insufficient for 
the needs of the body. It occurs characteris- 
tically when pre-existing heart disease Is com- 
.oUcated by thyrotoxicosis, severe anemia 
(hemoglobin < 8 Gm /lOO ml ), pregnancy, 
arteriovenous fistula, beriberi, and occasjqn- 
ally by Paget's disease of bone, or chronii* 
pulmonary disease or liver disease with a^. 
terlal oxygen unsaturation 

The cimical picture of congestive hear-t 
failure Is present except for more marked 
tachycardia, overactive heart, bounding pul- 
ses. and warm bands and skin generally The 
circulation time may be short or normal Iq the 
lace of greatly elevated venous pressure. 

This combination Is never found in uncompli- 
cated heart failure except when fever or ong 
of the disorders listed above is present. 

Treatment is directed at the failure as 
well as at the associated illness, e.g. , ana^iia, 
tl^rotoxicosis. 
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DISEASES OF 
THE PERICARDIUM 


ACUTE PERICARDITIS 


Eesentirls of Diagnosis 

• Pleuritic or persisting substernal or 
precordial pain referred to the left 
neck shoulder or back, 

• Pericardial friction rub. 

• ECO Early concordant ST elevation 
late, general sj'inmetrle T inversion 
without Q waves or reciprocal changes 
except in aVR 

Symptoms may be absent or severe 
pain and shock may simulate acute myo- 
cardial infarction Rapid development 
of pericardial effusion may simulate 
congestive heart foilure. 

General Considerations. 

In approximate order of frequency, tm- 
fectious perleardiiM is caused by viruses. 
Mycobacterium tuberculosis, pyogenic bac- 
teria associated with bacteremia or septice- 
mia (pneumococcus, hemolytic streptococcus. 
Staphylococcus aureus, meningococcus, gono- 
coccus), and brucella Inflammatoiy peri- 
carditis Includes all diseases associated with 
acute vasculitis, most commonly disseminated 
lupus erythematosus, acute rheumatic fever, 
and serum sickness A mlecellaneoua group 
Includes pericarditis which occurs after peri- 
eardlectomy, myocardial infarction, or 
trauma, pericarditis associated with uremia, 
metastatic tumors, and the lymphomas, and 
hemorrhagic pericarditis due to dissecting 
aneurysm 

Acute pericarditis is traditionally classi- 
fied as fibrinous pericarditis or perlcjsrdltis 
with effusion, in which the perlcai^llal cavity 
contains significant amounts of transudate, 
blood exudate or pus Varying degrees of 
myocarditis accompany pericarditis and are 
responsible for the ECG changes in ST-T con- 
tours. 

Clinical Findings. 

A Symptoms and Signs Acute viral peri- 
carditis is more common in men 20-50 years 
of age and frequently follows a ’•viral” re- 
spiratory Infection. The onset of pain is usual- 
ly rapid or sudden, pam is precordial or snb- 
stemal, pleuritic or steady (or both), and 
radiates to the left neck, shoulder, back, or 


epigastrium. It Is worse in the supine posi- 
tion and may be accentuated by swallowing 
Tachycardia and a pericardial (often pleuro- 
pericardial) friction rub are present. 

Fever is 37.8-39.4*0. (100-103*F.)or 
higher In infectious pericarditis, and is de- 
termined by the febrile pattern of the under- 
lying disease in the other varieties. 

B Laboratory Findings Leukocytosis of 
10-20 Uiousand is always present in acute 
viral pericarditis, leukopenia may be noted in 
pericarditis associated with disseminated 
lupus erythematosus LE cells should be 
sought In isolated acute pericarditis. 

C X-ray Findings Chest x-rays may 
show cardiac dilatation associated pneumon- 
itis, and pleural effusion. 

D ECG Findings Initially, ECG changes 
consist only of ST-T segment elevation in all 
leads with preservation of normal upward 
concavity Return to the base-line in a few 
days is followed by T wave inversion Re' 
ciprocal changes are absent except InaVR, and 
Q waves do not appear 

Differential Diagnosis 

A Acute Myocardial Infarction Acute 
viral pericarditis usually follows a reapir* 
atory infection occurs in the age group fru» 
20 to 50 years, and characteristically presenti 
with pleuritic pain Fever friction rub. 
leukocytosis and an elevated sedunentatlon 
rate are found at the onset rather than 24-72 
hours later. ECG changes are usually dis* 
tinctive SCOT or LOH are only rarely ele- 
vated even in severe pericarditis. 

B Acute Pleurisy Pericardial friction 
rub is differentiated from pleural friction rub 
by its persistence when the breath Is held, al* 
though there may also be a pleuro-pcricardial 
friction sound which is related to respiration 
ECG changes are diagnostic of pericarditis in 
the absence of a rub 

C Confusion of Rub With Murmurs 
cardial friction rubs are differentiated by 
their changing character, lack of association 
with the usual areas of murmurs, hlgh-piit^^* 
or ••scratchy” quality, and asynchrony 
the heart sounds. 

Complications. 

Pericardial effusion is the only note- 
worthy complication Cardiac dllatationsc- 
companylng acute viral pericarditis rarely 
produces heart failure or arrhythmias. 



Pericarditis With Effusion 223 


Treatment. 

Treat the underlying condition and give 
analgesics as necessary for relief of pialn. 
Salicylates and corticotropin (ACTH) or the 
cortlsones are useful in rheumatic pericar- 
ditis. 

Prognosis. 

The prognosis of viral pericarditis Is 
usually excellent, recovery occurs in 2 weeks 
to 3 months, recurrences are uncommon and 
residual pericardial thickening or persistent 
ECO abnormalities are rare. The prompt- 
ness and adequacy of antibiotic and surgical 
treatment determine the outcome in tubercu- 
lous and purulent pericarditis. Other man- 
ifestations of disseminated lupus erythema- 
tosus may become apparent after an attack of 
presumed ‘'viral” pericarditis. In the mis- 
cellaneous group, the basic disorder deter- 
mines the prognosis. 


Spodlck, D.H.s Acute Pericarditis Grune & 
Stratton. 1959. 

Zinsser, H. F. : Idiopathic pericarditis Mod 
Concepts Cardlovas. Dis, 19:€ll-4, 1960 


PERICARDITIS WITH EFFUSION 


Essentials of Diagnosis 

• Aspiration of fluid from the pericar- 
dial sac is the only Infallible diag- 
nostic procedure In pericarditis with 
effusion. 

• Chest pain, dyspnea, weakness, dis- 
tended neck veins, a large, quiet 
heart, and paradoxic pulse 

Cardiac dilatation with congestive 
heart failure may be Impossible to dif- 
ferentiate from pericarditis with ef- 
fusion If pleural effusion is also pres- 
ent. However, rapid changes in heart 
size as seen by x-ray, clear lung fields 
with normal hilar vessels, definite 
paradoxic pulse, and absent cardiac 
pulsations on fluoroscopy are rare in 
congestive failure. In a patient with 
“heart failure. " the absence of signif- 
icant murmurs, arrhythmia, and lqT>er- 
tenslon should suggest pericarditis 
with effusion. 

General Considerations. 

The most common causes of pericardial 
effusion are tuberculosis, malignancy, puru- 


lent pericarditis, and inflammatory diseases. 
Rare types include chylous and "chronic idio- 
pathic” pericarditis. Myxedema may produce 
significant effusion 

The speed of accumulation determines i^e 
physiologic importance of the effusion. Mas- 
sive pericardial effusions. If they accumulate 
slowly, may produce no symptoms. However, 
sudden hemorrhage Into the pericardium or 
sudden accumulation of relatively small ef- 
fusions may raise the Intrapencardlal pres- 
sure to the point of cardiac tamponade, in 
which the fluid limits venous inflow and di- 
astolic filling of the heart. In tamponade the 
cardiac output falls, and tachycardia and ele- 
vation of venous pressure appear as compen- 
satory mechanisms Shock and death may re- 
sult if tamponade is not relieved. 

Clinical Findings 

A Symptoms and Signs Pain is often ab- 
sent but may be present as in acute pericarv 
ditis and as a dull, diffuse, oppressive pre- 
cordial or substernal distress Dyspnea and 
cough cause the patient to sit up and lean 
forward for relief Dysphagia is prominent. 
Fever and olher symptoms depend upon the 
primary disease (e. g , septicemia, empyeQia, 
malignancy) 

The area of "cardiac” dullness Is en- 
larged and the apex beat is not palpable or ig 
well within the lateral border of dullness. 
Friction rub may persist despite a large ef- 
fusion In tamponade, distended neck veins, 
paradoxic pulse, and narrow pulse pressure 
are present Liver enlargement, aacltes. and 
leg edema depend upon the degree and dura- 
tion of tamponade. Acute tamponade produces 
Ibr cjjjojcal pUrture nf shock, 

B Laboratory Findings Tlie etiology of 
acute efhision is determined by bacterlologi^ 
and cytologic study of aspirated fluid, of chron- 
ic effusion, by pericardial biopsy. Leukocytosis 
and a rapid sedimentation rate are present 
when the effusion is infectious or InUammatctry. 
The arm-to-tongue circulation time Is nor- 
mal In the presence of large effusion without 
tamponade, this 1$ often a clue to the correct 
Interpretation of a "large heart shadow” on 
chest x-ray. In myxedema, pericardial ef- 
fusion and prolongation of the circulation time 
are present without tamponade. 

C. X-ray Findings A rapidly enlarging 
"cardiac" silhouette with sharply defined 
margins, an acute right cardlophrenlc angle, 
clear lung fields, and pleural effusion are com- 
mon. Cardiac pulsations are feeble or absent. 
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1 V. COj administration allows estimation of 
the distance between the atrval cavity and the 
pericardial sac by x-ray. 

D. ECG Findings T waves are low. flat, 
diphasic, or inverted in all leads, QHS voltage 
is uniformly low. 

Complications. 

Cardiac tamponade is a serious compli- 
cation Rapidly developing pericardial ef- 
fusions or hemorrhage into the pericardial sac 
may so impede venous return and cardiac fill- 
ing that cardiac output falls and irreversible 
shock occurs 

Purulent pericarditis is usually secondary 
to other infection elsewhere but is at times 
caused by contamination of a previous peri- 
cardial tap 

Treatment. 

A Emergency Treatment (Paracentesis) 
The indications for pericardial paracentesis 
are the symptoms and signs of cardiac tam- 
ponade, As the pericardial fluid increases in 
amount and particularly when it increases 
rapidly, the venous pressure may rise con- 
siderably and the cardiac output may progres- 
alvelyfall. When this occurs the patient be- 
comes weak. pale, and dyspneic. and the pulse 
pressure becomes very narrow and the pulse 
rapid and thready, 1 e .,the patient goes In- 
to shock Under these circumstances removsl 
of the pericardial fluid may be life-saving, 
the fluid should be removed slowly to avoid 
cardiac dilatation or severe responses to car- 
diac reflexes 

1. Sites of puncture - (Caution Avoid 
puncture of the ventricular muscle ) Punc- 
ture may be made at the left fifth or sixth in- 
terspace about 1 cm (3/8 inch) within the area 
of cardiac dullness or 1-2 cm. Inch) 

inside the left heart border as localized by x- 
ray (roughly 7-8 cm (23/4-3^8 inches) outside 
the left sternal line]. The needle is pushed 
slowly inward and slightly upward If effusion 
is present, one should find fluid within 3-5 
cm (IV 4-2 Inches) (at times, 7-8 cm (23/1- 
31/8 Inches)] Puncture may also be made In 
the epigastric area between the xiphoid process 
and the left sternal margin Insert the needle 
upward at an angle of about 30*. pointed to- 
ward the midline. The pericardium is reached 
at about 3-4 cm (llj4-l*i2 inches). Ibe 
posterior approach is to be used, as a rule, 
only when the above approaches are unsuccess- 
ful, it rarely is used if one suspects a purulent 
pericarditis. Enter the seventh or eighth In- 
terspace In the midscapular line. The left 


arm Is elevated to rotate the scapula out of the 
way. The needle Is directed inward and medi- 
ally. 

2. Equipment - No. 16 or 18 needle with 
short bevel and fitting stylet. No. 26 or 27 
needle to infiltrate the skin with procaine and 
a 20-30 ml syringe to remove fluid. The 
syringe should be connected to the needle with 
a four-inch piece of rubber tubing to prevent 
excessive movement of the needle. 

3 Technic - Clean and sterilize skin over 
the area to be punctured. Drape the sur- 
rounding area with sterile towels. Infiltrate 
the skin with 1-2% procaine solution. Insert 
the needle (detached from the syringe and with- 
out a stylet) slowly into the skin following 
the directions according to the site selected 
When the fluid is encountered it must be with- 
drawn very slowly, sudden withdrawal may re- 
sult in acute cardiac dilatation, failure, or 
death Some consider it advisable to replace 
half the amount of fluid withdrawn with air, 
both to prevent excessive dilatation and to give 
better visualization by x-ray With the needle 
in place remove 20 ml. portions after the 
withdrawal of each portion, inject 10 ml of 
air 

After the needle is removed, a simple 
dressing ever the needle puncture Is adequate 

B. Specific Measures 

1. "^berculous pericarditis • The current 
treatment is to treat the systemic infection 
with bed rest, attention to nutrition and other 
general factors, and intensive antltuberculosts 
chemotherapy. If fever and signs of pericar- 
dial effusion do not rapidly subside and are 
still obvious In one month, surgical decortic® 
tion of the pericardium should be considered in 
order to prevent chronic constrictive pericar- 
ditis Good judgement is required to deter- 
mine when the disease Is progressing despite 
medical treatment and when signs of constric- 
tion are appearing 

2. Rheumatic pericarditis with effusion * 
Treat as for rheumatic fever. The salicylates 
may help in causing fluid resorption. Para- 
centesis is usually unnecessary but should be 
performed If tamponade occurs. 

3. Hydroperlcardlum due to heart fall* 
lire - Treatment of the congestive failure Is 
usually sufficient 

4. Hemopericardium due to impture of 
adjacent structure (usually post-traumatic) * 

If fluid accumulation is excessive, remove 
fluid at once. 

5 Treat Infection with appropriate cheoo* 
therapeutic agents and perform paracentesis a* 
needed to relieve pressure When fluid is be- 
ing removed instill 50.000-150,000 units of 



Chronic Constrictive Pericarditis 225 


penicillin or the equivalent topical amount of 
streptomycin or other indicated antibiotic Into 
the pericardial sac, and repeat whenever a tap 
is performed Chemotherapeutic agents should 
be continued as long as purulent effusion Is 
present If fluid is encapsulated or the patient 
Is not responding to therapy, surgical drainage 
via pericardiotomy may be necessary 

Prognosis. 

Tuberculous pericarditis causes death in 
the majority of untreated cases and results in 
chronic constrictive pericarditis in many that 
Buiwlve. The mortality rate is very low with 
early and adequate treatment, the long*tei*m 
effect on the incidence of constrictive peri- 
carditis is not known. 

Acute benign pericarditis is rarely fatal. 

Rheumatic pericarditis, if severe and 
protracted. Is associated with myocarditis, 
and this determines the immediate prognosis. 
Residual pericardial disease of clinical sig- 
nificance does not occur. 

Purulent pericarditis, since it la usually 
associated with a blood stream infection or in- 
fection elsewhere la usually fatal if not treated, 
however, It responds satisfactorily to antibi- 
otics. 


Evans, J.M., &C.W. Walter- Alterations In 
the circulation during cardiac tamponade due 
to pericardial effusion Atn Heart J 39:181- 
7, 1950. 

Scheuer, J. ; Chronic idiopathic pericardial 
effusion* with special reference to the de- 
velopment of constrictive pericarditis 
Circulation 21:41-8, 1960 


CHRONIC CONSTRICTIVE PERICARDITIS 


Essentials of Diagnosis 

• Markedly elevated venous pressure. 

• Slight to moderate cardiac enlarge- 
ment and quiet heart action. 

• Paradoxic pulse. 

• Signs of advanced right heart failure. 

Marked venous engorgement In the 
neck without systolic pulsation, slight 
to moderate cardiac enlargement, ab- 
sence of significant murmurs or hyper- 
tension, paradoxic pulse, and ECG 
changes distinguish chronic constric- 
tive pericarditis from tricuspid steno- 
sis, congestive heart failure, cir- 
rhosis of the liver, mediastinal tumor. 


nephrosis, and obstruction of the vena 
cava. 

General Considerations. 

Encasement of the myocardium by an ad- 
herent, dense fibrous pericardium may be 
asymptomatic or may prevent ventricular ex- 
pansion during diastole. If this happens the 
stroke volume is law and fixed and cardiac out- 
put can be Increased only by tachycardia. 
Venous pressure rises as In congestive heart 
failure, and this, together with renal reten- 
tion of sodium and water, produces the periph- 
eral signs of right heart failure. 

Clinical Findings, 

A Symptoms and Signs The principal 
symptoms are slowly progressive dyspnea, 
fatigue, and weakness on exertion, abdominal 
distention, and leg edema. Examination shows 
markedly distended neck veins with weak or 
absent systolic pulsations but prominent dia- 
stolic retraction, a moderately enlarged heart 
with a quiet precordium in the presence of 
tachycardia, faint heart sounds, a low pulse 
pressure with a high diastolic level, para- 
doxic pulse, enlarged liver, ascites, and 
edema of both legs and the scrotum. Atri&l 
fibrillation is frequently present 

B. lAboratery Findings 2bearm-to- 
tongue circulation tune is prolonged. Rarely, 
tuberculous Infection of the lungs or other or- 
gan Is noted 

C. X-ray and Fluoroscopic Findings The 
"heart** is usually moderately enlarged. Its 
shape IS not consistent with valvular or hyper- 
tensive heart disease. Pulsations are weak or 
absent. Lung fields are dear. Pericardial 
calcification is very common but is not diag- 
nostic of constrictive pericarditis. 

D ECG Findings T waves are flat or 
Inverted, low voltage of QRS complexes is 
variable. Atrial fibrillation is common. 

Complications. 

cases of tuberculous origin, a miliary 
spread or acute flare-up of the Intrapericardial 
infection may occur. 

Thrombophlebitis of the leg veins may oc- 
cur secondary to elevated venous pressure, 
venous stasis, and inactivity. 

Treatment. 

Give a low-sodium diet and diuretics 
{with or without intermittent ammonium 
chloride as in cardiac failure) to combat 
ascites and congestive failure. Digitalis is 
usually of little value. 
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Surgical removal of the constricting peri- 
cardium can frequently restore a patient to 
normal health If congestive phenomena are 
chronic or the pericarditis is progressive, 
surgical intervention is the only method offer- 
ing possible cure. 

Prognosis. 

Constrictive pericarditis known to be due 
to tuberculosis is usually fatal without antl- 
tuberculosls drugs and surgery Most patients 
with constrictive pericarditis due to any cause 
have increasing disability because of ascites 
and edema and die of mechanical "heart fail- 
ure. ” A few patients show no progression of 
symptoms or signs for years. Spontaneous 
regression is rare 


Deterllng. R A., tiA H Humphreys, If- 

Factors in the etiology of constrictive peri- 
carditis. ClrcuUtion 12 30-43. 1955 
Sawyer. C.G , b others Chronic constrictive 
pericarditis' further consideration of the 
pathologic physiology of the disease Am 
Heart J 44-207-30. 1952 


DISEASES OF 
THE MYOCARDIUM 


CHRONIC PULMONARY HEART DISEASE 
(Chronic Cor Pulmonale) 


Essentials of Diagnosis 

• Symptoms and signs of chronic bron- 
chitis and pulmonary emphysema. 

• No significant murmurs or i^perten- 
sion 

• ECG tall peaked P waves and right 
axis deviation. 

• Chest x-ray enlarged right ventricle 
pulmonary conus and artery 

Respiratory complaints of mai^ 
years' duration, the relative absence of 
orthopnea, and the presence of cyano- 
sis and clubbing differentiate chronic 
cor pulmonale from other forms of 
heart failure. 

General Considerations, 

Cor pulmonale refers to the right ventric- 
ular hypertrophy and eventual failure result- 
ing from pulmonary parenchymal or \'a8cular 


disease. It may be acute, subacute, or, most 
commonly, chronic, and its clinical features 
depend both upon the primary disease and its 
effects on the heart (See also p. 135.) 

Chronic cor pulmonale Is most commonly 
caused by chronic obstructive pulmonary 
emj^sema, often referred to as "chronic 
asthmatic bronchitis. *’ Less common or rare 
causes include pneumoconiosis, pulmonary 
fibrosis kyphoscoliosis, primary pulmonary 
hypertension, and repeated episodes of sub- 
clinical pulmonary embolization. Emphysema 
and associated fibrosis result in obliteration 
of capillaries and disturbance of pulmonary 
function with resultant hypoxia. Compensatoiy 
polycythemia and Increased cardiac output 
also appear The combined effect of these 
changes Is increased pulmonary artery pres- 
sure, which In turn leads to right ventricular 
hypertrophy and eventual failure of the "hi^ 
output" variety 

Clinical Findings. 

A. Symptoms and Signs The dominant 
symptoms of compensated cor pulmonale are 
respiratory in origin chronic productive ccpugh 
exertional dyspnea, wheezing respirations, 
undue fatigability, andveakness. When the 
pulmonary disease has advanced sufficiently 
to cause right ventricular failure, these aymp* 
toms are intensified In addition, dependent 
edema, right upper quadrant pain, and dlges* 
tive disturbances may appear Signs Include 
cyanosis, clubbing distended neck veins, pul* 
monary emphysema, prominent lower atemal 
or epigastric pulsations an enlarged tender 
liver, and dependent edema. The heart sUe 
cannot be determined because of emphysema 
but there is no evidence of valvular disease 
Pulses are full and the extremities warm un- 
less the patient Is terminal or in shock 

B. Laboratory Findings Polycythemia is 
usually present in cor pulmonale secondary to 
emphysema. The arterial oxygen saturation 
Is ^low 85%, pCOj Is often elevated. Venous 
pressure is significantly elevated in right ven- 
tricular failure, but the circulation time may 
be normal or only slightly prolonged. 

C. ECG Findings The ECG shows right 
axis deviation, peaked P waves Frank right 
ventricular hypertrophy is uncommon except 
in "primary pulmonary hypertension,” in 
which this is the rule 

O. X-ray Findings Chest x-ray discloses 
the presence or absence of parenchymal dis- 
ease and a prominent or enlarged right ven- 
tricle. pulmonary conus, and artery. 
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Complications. 

Intercurrent respiratory infections in- 
crease dyspnea, cough, and cyanosis and jnay 
precipitate a dangerous degree of respiratory 
acidosis in advanced emphysema. Neurologic 
manifestations of COj narcosis may appear 
disorientation, somnolence, coma, and oc- 
casionally convulsions. 

Differential Diagnosis. 

In its early stages cor pulmonale can be 
diagnosed only on x-ray or EGG evidence. 

When frank congestive signs appear, differen- 
tiation from primary left ventricular failure 
is possible by considering the predominant 
history of respiratory complaints, the absence 
of orthopnea, the degree of cyanosis, bounding 
pulses, and warm extremities In the presence 
of edema. ECO demonstration of right axis 
deviation, normal or only moderately pro- 
longed circulation time, and absence of demon- 
strable factors pointing to left failure are help- 
ful. 

Treatment. 

A Specific Measures Give appropriate 
antibiotic therapy for the respiratory infection 
that 80 commonly precedes failure in this type 
of case. The patient may be afebrile. 

B. General Measures 

1. Intermittent positive-pressure mask 
breathing, e.g , with the Bennett, Emerson, 
Bird, or similar respirator, at pressure set- 
tings of + 10 to +15 (Inspiration) may be help- 
ful Patients who do not breathe spontaneous- 
ly may be treated advantageously Mth the auto- 
matic Bird respirator, the other nonautoroatlc 
apparatttaea may he operated. oja-uMsALy These 
devices provide a convenient, effective method 
of administering bronchial dilators, antlfoam- 
Ing agents, and aerosols (see p 167) None 
of the Intermittent devices controlled by the 
patient lower the cardiac output 

2. In cor pulmonale, intermittent positive- 
pressure breathing, especially when combined 
with effective bronchial dilators. Is probably 
the moat effective therapeutic measure. The 
use of mechanical devices In acute respiratory 
distress may not be helpful and should per- 
haps be postponed until other measures have 
improved the situation, 

3. CNS depressants, especially narcotics, 
barbiturates, and hypnotics are strongly 
contraindicated In the treatment of cardiac 
failure secondary to primary pulmonary dis- 
ease (cor pulmonale) due to their marked de- 
pressant action on the respiratory centers. 

4. Treat heart failure In the usual way 
with bed rest, restriction of aodlum, diuretics. 


and digitalis Digitalis may not be effective 
if cardiac output is high 

S. Give acetaxolamide (Diamox®) 250 rng. 
after adequate ventilation has been restored, 
i.e,, when COj elimination is effective. 

Prognosis 

Compensated cor pulmonale has the same 
outlook as the underlying pulmonary disease. 
Once congestive signs appear, the average 
life expectancy is 1-2 years, but survival is 
significantly longer when uncomplicated em- 
physema IS the cause. Left ventricular fail- 
ure secondary to coronary artery disease, 
hjTJertension, or aortic valve lesions may de- 
velop and shorten expectancy accordingly 


SYPHILITIC HEART DISEASE 


Essentials of Diagnosis 

• Heavy linear calcification or localized 
dilatation of the ascending aorta on x'’^y 

• Aortic valvular insufficiency without 
stenosis or mitral valve disease. 

• Evidence of syphilitic etiology histoxT 
of infection, positive STS, or present* 
of other forms of iate syphilis, 

The clinical picture can mimic 
rheumatic and arteriosclerotic heart 
disease. Syphilitic aneurysms are in* 
distinguishable from those caused by 
arteriosclerosis 

General Considerations. 

Syphilitic "heart disease" may consist of 
aortic valvular insufficiency (most common), 
aortic dilatation or aneurysm, or narrowing 
of the coronary ostia. It comprises less thaJf 
5% of all heart disease in population groups 
which have ready access to effective treat- 
ment of syphilis. It is more common in men 
(3 1) and is usually diagnosed between the ages 
of 35 and 55 (10-20 years after the primary 
infection) STS are positive in about 857# of 
untreated cases. The ascending aorta, arch, 
and descending aorta are most commonly af- 
fected, the abdominal aorta is rarely involved. 
Aortic valve Insufficiency occurs m about 10^ 
of cases of untreated syphilitic aortitis. One 
or both of the coronary ostia may be partially 
occluded. 

Clinical Findings. 

A Aortitis There are no symptoms, and 
physical signs are absent unless dilatation haS 
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occurred In a man under the age of 40 with 
out hypertension or demonstrable arterio 
sclerosis a ringing or accentuated second 
aortic sound with or without a soft aortic ays 
tolic murmur is suggestive of syphilitic 
aortitis Fluoroscopic evidence of increased 
width and pulsation of the ascending aorta 
best seen in the left anterior oblique view in 
the absence of elongation Is also suggestive 
Heavy linear calcification limited to the root 
of the aorta and arch is almost diagnostic 

B Aortic Insufficiency Clinical ic ray 
and ECG manifestations are as for rheumatic 
aortic insufficiency Ten per cent of cases 
are associated with saccular aneurysm 
Aortic insufficiency may produce no symptoms 
for surprisingly long periods once heart fail 
ure develops however it soon becomes re 
fractoiy to treatment and death usually oc 
curs within 6 months to 2 years 

C Aortic Aneurysm Symptoms and signs 
are dependent upon the site and size of the 
aneurysm Aneurysm of the ascending aorta 
is characterized by visible pulsation or dull 
neaa of the tnatiubrium and in the firat to third 
interspaces parastemaUy lowered BP in the 
right am and an aortic systolic murmur and 
thrill without peripheral signs of aortic steno 
sis Aneurysm of the aortic arch la character 
xzed by cough dyspnea and recurrent pul 
monary infections (compression of trachea or 
right main stem bronchus) hoarseness (com 
pression of recurrent laryngeal nerve) edema 
of the face and neck distended neck veins and 
prominent veins over upper chest (compres 
Sion of superior vena cava] and dysphagia 
(compression of the esophagus) Aneurysm of 
the descending aorta is usually asymptomatic 
when it is large it may erode the ribs or spine 
producing pain which is worse in recumbency 
anb Vxsiiiie or p^pdo'ie pulsations medla'i to 
the left scapula 

X ray findings consist of saccular or 
sharply defined fusiform bulging of the thorac 
ic aorta with increased pulsation Clot form 
ation or periaortic fibrosis may dampen the 
pulsations and simulate a solid tumor Retro 
grade or I V injection of lodopyracet (Dio 
drast®) differentiates the 2 by demonstrating 
continuity of the aorta with the lumen of the 
aneurysm 

D harrowing of the Coronary Artery 
Ostia The manifestations are identical wltii 
those of arteriosclerotic coronary artery dis 
ease Its syphilitic origin can only be inferred 
in the presence of one of the other manifesta 
tions of syphilitic aortitis 


Treatment 

A Specific Measures Treat latent eyph 
ilia as outlined in Chapter 21 Several sub 
sequent courses of penlellUn are advised by 
some authorities at intervals of 6 months or 
one year especially if the STS remains posl 
tlve 

B General Measures Bed rest is desir 
able during treatment with penicillin 

C Surgical Measures Surgical repair of 
the aneurysm has been attempted but is haz 
ardous 

Complications 

A Aortic Insufficiency Left ventricular 
hypertrophy which may progress to failure 

B Aortic Aneurysm Recurrent pulmo 
nary Infection bronchiectasis atelectasis 
bronchial hemorrhage and rupture 

Prognosis 

A Aortitis Ten to 20% of patients de 
velop aortic insufficiency and other manifes 
tations of eyphilitlc cardiovascular disease 
in the remainder life expectancy is not af 
fected 

B Aortic Insufficiency If penicillin Is 
given when the signs of aortic insufficiency 
are purely auscultatory the progress of the 
lesion may be slowed or even arrested this 
significantly improves the prognosis forsur 
vival 

C Aortic Aneurysm Once aneurysms 
have reached sufficient size to produce symp 
toms by compression of adjacert structures 
life expectancy is measured in months Loul 
er survival is possible when the aneurysm is 
small and effective therapy for syphUis hS* 
been given Death is usually due to rupture of 
the aneurysm 

D Narrowmg of the Coronary Artery 
Ostia This condition tends to aggravate the 
heart failure due to syphilitic aortic Insuf 
ficlency and predisposes to sudden death 


MacFarlane W V Swan W G ARE 
Irvine Cardiovascular disease in syphilis 
A review of 1330 patients Brit M J I 
32 1936 

Rirosa A A G C Griffith Trends in car 
diovascular syphilis Ann Int Med 46 9i5 
24 1957 
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ACUTE MYOCARDITIS & 
ENDOMYOCARDIAL DISEASES 


Essentials of Diagnosis. 

• Persistent tachycardia, low systolic 
BP, diminished first heart sound, 
changing systolic murmurs, gallop 
rhythm, pulsus alternans, prominent 
"right heart*’ failure, 

• Absence of recognizable common 
etiology of heart failure. 

• EGG Atrioventricular or intraventricu- 
lar conduction defect, abnormal T 
waves, low voltage QRS, no character- 
istic pattern. 

disorders vary so much in clinical 
signs that they are confused with thyro- 
toxicosis. bacterial endocarditis, 
"painless" coronary artery disease, 
rheumatic heart disease with faint or 
atypical ourtnura, pericardial tam- 
ponade. and neoplastic disease of the 
heart. Sinus tachycardia and minor 
£CG changes are an Insufficient basis 
tor diagnosis. 

General Considerations. 

Acute myocarditis is a focal or diffuse in- 
flammation of the myocardium occurring during 
or after many viral, bacterial, rickettsial, 
spirochetal, fungal, and parasitic diseases 
Mild forms are very common and are recog- 
nizahle only by serial ECG changes. Severe 
myocarditis producing signs and symptoms oc- 
curs most commonly in acute rheumatic fever, 
diphtheria, scrub typhus, and Chagas’ dis- 
ease (Trypanosoma cruzl infection). Bacter- 
emia, viral pneumonia and encephalitis, and 
trichinosis may be associated with myocar- 
ditis of varying seventy. 

Endomyocardial disease Includes a wide 
variety of nonlnfectious myocardial diseases 
whose clinical manifestations are similar to 
those of myocarditis except that fever, pe- 
ripheral embolization, and refractory heart 
failure are more common. A partial list of 
these include Fiedler's isolated myocarditis, 
subendocardial fibroelastosis. Idiopathic car- 
diac hypertrophy (congenital and adult), fa- 
milial cardlomegaly. idiopathic myocardial 
failure In pregnancy, collagen diseases 
(scleroderma, disseminated lupus erythema- 
tosus, polyarteritis nodosa, serum sickness), 
and amyloidosis. 


Clinical Findings . 

A. Symptoms and Signs Mild forms of 
myocarditis are asymptomatic and are over- 
shadowed by the underlying disease. Severe 
niyocarditts may result in weakness, syncope, 
dizziness, dyspnea, nausea, vomiting, chest 
pain, and shock or sudden death. In endomyo- 
cardial diseases the course may be acute, 
subacute, or chronic, but the symptoms are 
similar. Fiedler's myocarditis, Idiopathic 
cardiac hypertrophy, and idiopathic heart fail- 
ure of pregnancy are characterized by fever, 
peripheral emboli, and heart failure. Non- 
cardiac manifestations of the basic disease 
may be noted, as in carcinoid syndrome, 
Preldreich's ataxia, and the collagen dis- 
eases 

la addition Co fAose of Cfte underlying dls~ 
ease(e. g. , hemochromatosis, scleroderma), 
signs include fever, tachycardia, cardiac en- 
largement. faint heart sounds, changing sys- 
tolic murmurs, arrhythmias, variable con- 
gestive heart failure (predominantly right- 
sided), with hepatomegaly, gallop rhythm, pul- 
sus aitemans, and distended neck veins, and 
signs of cerebral or peripheral embolization. 

B. ECG Findings Partial to complete 
atrioventricular block and intraventricular 
conduction defects diffusely flat to inverted T 
waves, and lew voltage QRS. In mild myocar- 
ditis, only transient flattening or inversion of 
T waves may be noted 

Treatment. 

No specific therapy is available. Steroids 
are occasionally helpful in the collagen group 
of diseases. The general principles of treat- 
ment of cardiac failure and anemia are to be 
followed as they apply in specific cases. 

Prognosis 

A, Acute Myocarditis The common forms 
rarely produce disability or death. The over- 
all mortality rate in diphtheritic myocarditis 

IS 25%, the death rate approaches 100% if shock 
or congestive heart failure occurs and is 50- 
75% with complete heart block. Mortality Is 
similarly high m Chagas’ disease. Myocar- 
ditis Is the chief cause of death in scrub typhus. 
With the exception of rheumatic fever, there 
are no late sequelae after recovery. 

B. Endomyocardial Diseases' Death 
may occur In a few days, as In Fiedler’s myo- 
carditis; or cardiac disability may be rare. 

as In Friedreich’s ataxia. The disease is 
generally fatal within a few weelis to a few 
months {occasionally longer) in Fiedler’s 
myocarditis, subendocardial fibrosis, idio- 
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pathic hypertrophy and amyloidosis Com 
plete recovery Is possible In endomyocardial 
nutritional disorders and those associated with 
pregnancy 

Fowler N O Gueron M & D T Howlands 
Jr Primary myocardial disease Circula 
tion 23 4g8 503 1961 

Mattingly T W Clinical features and dlag 
nosls of primary myocardial disease Mod 
Concepts Cardiovas Dls 30 677 82 and 
6S3 6 1961 


THE CARDIAC PATIENT 
& SURGERY 

Surgery In the cardiac patient Is inevl 
tably more hazardous than in patients with 
normal hearts When shock hemorrhage hy 
poxia struggling during Induction thrombo 
embolism and hypoventilation occur in a 
patient with heart disease the danger of coro 
nary occlusion myocardial Infarction car 
diae failure and arrhythmias is increased 
The major cardiac lesions which increase 
the risks of surgery are rheumatic heart dis 
ease (especially aortic stenosis] coronary 
artery disease (about S% additional hazard) 
and syphilitic cardlovascidar disease espe 
daily if there Is involvement of the coronary 
ostia (as suggested by associated angina) 
Hypertension without cardiac or renal involve 
ment does not usually add to the surgical risk 
If possible surgery in patients with re 
cent congestive failure should be delayed 3 
weeks after recovery in patients with recent 
myocardial infarction a delay of 3 6 months is 
advisable The patient should be brought Into 
the best cardiac state possible before surgery 
with medications diet and vitamin svppJe 
ments Anemia should be corrected Pre 
surgical electrolyte management is also very 
important in the cardiac pat ent 

In inducing and maintaining anesthesia in 
a cardiac patient adequate ventilation oxy 
genation and smooth Induction without etnig 
gllng are important 

During surgery hypotension should be 
treated promptly if it occurs anemia should 
be avoided and fluid therapy should be given 
to maintain optimal cardiac reserve 


THE CARDIAC PATIENT 
& PREGNANCY 


The following information will assist in 
estimating the likelihood of cardiac failure in 
a pregnant woman (1) Functional class before 
pregnancy (2) the age of the patient (3) the 
size of the heart (4) the structural lesion of 
the heart (5) the presence of arrhythmias (£) 
the patient s socioeconomic status (eg U 
children are at home or If the patient must 
work) (7) the intelligence and cooperation of 
the patient and (8) the presence of associated 
disease 

Assessment of Risk of Heart Disease in 
Pregnancy 

A Little or ffo Rmctlonal Incapacity A1 
most all patients who are asymptomatic or who 
have only mild symptoms with ordinary ac 
Uvities can continue to term under close med 
leal supervision If the patient develops more 
severe symptoms with activity she should be 
hospitalized treated for failure and kept in 
bed until term 

B Moderate or Marked Functional In 
capacity If the patient has pure mitral stene 
sis and develops acute pulmonary edema or has 
moderate to marked symptoms with activity 
mitral valvulotomy should be considered IW* 
has been successfully accomplished up to the 
eighth month If the patient does not have an 
operable lesion she should be hospitalized 
treated for cardiac failure and kept in bed 
until term 

C Very Marked Functional Incapacity 
All patients seen during the first trimester 
who have symptoms on little or no activity and 
who <3o not have an operable cardiac lesion 
should be aborted because of the hl^ incl 
dence of recurrent failure and death In this 
group of patients 

TTtysiologic Load Which Pregnancy Imposes 
on the Heart 

TTie work of the heart Increases by about 
50% at the beginning of about the third month 
when the blood volume and cardiac output In 
crease The placenta acts as an arterloven 
ous fistula Cardiac failure may occur at any 
time from the end of the first trimester up to 
2 3 weeks before term at which time the loa 
for some unaccountable reason decreases 

Sodium should be restricted after the 
second month 
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Management of t^or. 

Current opinion holds that vaginal de- 
livery Is to be preferred except when there la 
an obstetric Indication for cesarean section. 
Coarctation of the aorta may be the only car- 
diac disease which contraindicates vaginal de- 
livery, because of the danger of rupture of the 
aorta. 

The second stage should be made as short 
as possible, using forceps when possible. 
Ergonovine maleate (Ergotrate®J should prob- 
ably not be used because of the increased work 
of the heart which it causes. 


CARDIOVASCULAR DRUGS 

DIGITALIS & DIGITALlS-LIKE 
PREPARATIONS 


Action of Digitalis & Digltalls-llke 
Preparations. 

A. In congestive failure digitalis increas- 
es the force of contraction of the myocardium 
and the efficiency of the heart. Digitalis sig- 
nificantly Increases cardue output, decreases 
right atrial pressure, decreases the venous 
pressure, and increases excretion of sodium 
and water and so corrects some of the hemo- 
dynamic and metabolic alterations of cardiac 
Allure, 

S. Digitalis slows conduction between the 
atrium and the ventricle and depresses the 
slno-atrlal and atrioventricular nodes, both by 
direct action (late) and by reflex attmulatlon 
of the vagus nerve (early). 

C. Digitalis prolongs the refractory period 
of the atrioventricular node and therefore. In 
the presence of a rapid atrial rate or atrial 
fibrillation, la able to reduce the ventricular 
rale by reducing the number of atrial Impulses 
to which the ventricle can respond. 

D. Digitalis Increases the ability of the 
ventricular muscle to initiate Impulses. 

Principles of Administration. 

A, Digitalis Saturation (Digitalization) 
Digitalis must be administered initially in 
large doses to achieve tissue saturation and 
produce a therapeutic effect. Smaller doses 
(representing the amount metabolized and ex- 
creted) are administered daily thereafter as 
long as the indications for digitalis persist 
(usually for life). 


B. Criteria of Adequate Digitalization 
Digitalis is administered until a therapeutic 
effect has been obtained (e. g. , relief of con- 
gestive failure or slowing of the ventricular 
rate in atrial fibrillation), or until the earliest 
toxic effect (anorexia) appears. 

1 . In congestive failure with normal 
rt^ythm - Digitalization Is adequate If (1) di- 
uretic action is adequate, and edema fluid is 
lost. (2) cardiac size Is decreased as dilata- 
tion becomes less, (3) venous pressure and 
circulation time return to normal, (4) the heart 
rate decreases (if increase was due to failure), 
(5) an engorged tender liver becomes smaller 
and nontender. 

2. In atrial fibrillation - When the rate is 
below 80 after exercise, one can usually con- 
sider the patient adequately digitalized. Ex- 
ercise consists of requiring bed patients to 
sit up 5 times and ambulatory patients to hop 
up and down on one foot 5 times. 

C ECO Effects The most characteristic 
change which digitalis produces In the EGG is 
sagging of the ST segment and displacement of 
the T waves in a direction opposite to that of 
the main deflection Later the P-R interval 
may be prolonged The ST-T changes cannot 
be used as criteria of digitalis toxicity, for 
the effects appear before saturation is present 
and persist for 2-3 weeks after digitalis has 
been discontinued. However, the ECG Is often 
of value in determining whether digitalis has 
been administered In the past 2-3 weeks and 
may give an idea of the amount. 

D. Toxic Effects of Digitalis There are 
no nontoxic dieltalls preparations, and the 
difference between the therapeutic and toxic 
level is very small. 

1. Slight toxicity - Anorexia, ventricular 
ectopic beats. 

2 Moderate toxicity - Nausea and vomit- 
ing. headache, malaise 

3. Severe toxicity - Diarrhea, blurring of 
vision, confusion, disorientation 

4. Extreme toxicity - Abdominal pain, 
high-degree conduction blocks, and atrial or 
ventricular fibrillation, 

E. Relationship of Digitalis to Potassium 
Ion There Is an antagonism between potas- 
sium and digitalis, and digitalis toxicity is 
more likely to occur in any clinical situation 
in which potassium is decreased in the cells or 
serum, e.g. , as a result of potassium di- 
uresis due to mercurial or thiazide diuretics, 
or following cortisone therapy. In these cir- 
cumstances, potassium ion should be given. 
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Digitalis & DigitallB like Preparatlona 




Dose 

Method of 
Administration 

Speed of Max 
Imum Action 
and Duration 

l/2“lV2 

hours 

duration 

2 4 days 

Preparations 

Digitalizing 

Maintenance 


Ouabain 1 ml and 

2 ml ampules 

0 25 mg (1/240 

0 25 0 5 mg 
1/240 1/120 
gr ) 

Not used 
for znainte 

nance 

0 25 0 5 mg (1 2 ml ) diluted 
in 10 ml saline slowly 

1 V follow with another 
drug (see below) 

PAIIENTERAL 

Deslanoside 
(Cedllanid D®) 

2 ml and 4 ml 
ampules 0 4 and 

8 ml (16 
mg ) 

0 2 0 4 mg 
(1 2 ml ) 

and follow with 0 2 0 4 mg 

(1 2 ml ) I V or I M q 

3 4 hours until effect is 

obtained 

duration 

3 6 days 

Digitoxin (dilute 
before use) 

1 ml and 2 ml 
ampules 0 2 and 

0 4 mg 

1 2 mg 
(6 ml ) 

0 03 0 2 mg. 

Bmn 

3 8 hours 
duration 

14 21 days 

Digoxin (dilute 
before use) 

1 ml ampules 

1 6 mg 
(3 ml ) 

6 is 6 -}& 
mg (0 5 

1 5 ml ) 

SUM 

1 2 hours 
duration 

3 6 days 

1 ORAL. 1 

Digitalis 0 03 

0 06 and 0 1 

Gm tablets (V2 

1 aod 1V2 gr ] 

1 1 5 Gm 
(15 221/2 
gr ) 

n 

HWBl! 

6 8 hours 
duration 

16 21 days 

Olgitoxln 0 1 

0 15 and 0 2 mg 
tablets 

1 2 mg 

0 05 0 2 mg 

0 6 mg at once and repeat in 
12 hours and then 0 2 mg 
bid until effect is obtained 

6 8 hours 
duration 

14 21 days 

Uigoxin 0 25 and 

0 5 mg tablets 

2 3 mg 

i!> li A $6 
mg 

I mg at once and then 0 5 

0 75 mg q 6 hours Total 

3 mg 

4 6 hours 
duration 

2 6 days 


7 5 mg 

0 5 2 5 mg 

3 5 mg at once 1 mg in 8 
hours then 0 mg q 6 
hours until effect is obtained 


Acetyldigitoxin 
(Acylanid^) 0 1 
and 0 2 mg 
tablets 

1 6 2 2 mg 

0 25 1 mg 

2 mg in 24 hours or 0 6 1 
mg daily until effect Is 
obtained 

4 6 hours 
duration 

14 21 days 

Gitalin (Gltaligin'-') 

0 5 mg tablets 

8 5 8 mg 

0 10 2 mg 

1 mg t 1 d until effect 
is obtained 

4 6 hours 
duration 

8 14 days _ 


F Treatment of Severe Digitalis Toxicity 
Withhold digitalis and diuretics until the manl 
festatlons of toxicity have subsided and treat 
the cardiac failure if present with other 
means Give potassium salts 4 8 Gm (60 
120 gr ) orally per day In divided doses or 
depending upon the clinical urgency well 
diluted I V potassium salts slowly (not more 
than 10 ’’0 mEq /hour) In emergency circum 
stances potassium may be given more rapidly 
under EGG control 

The differentiation of digitalis toxicity and 
inadequate digitalization is sometimes quite 
difficult The only safe procedure If uncer- 


tain is to withhold digitalis and diuretics w 
treat the cardiac failure with restriction o 
dium and other means to improve cardiac 
function Nausea vomiting and arrhythm 
which are in fact due to digitalis toxicity w 
subside In 2 3 days Caution Do not give 
rapid acting I V digitalis preparations to 
patient taking digitalis who is apparently 
Ibliure unless It Is certain that the 
tations observed are not due to digitalis to* 
Ity 

C Choice of Digitalis Preparation (See 
chart above ) All of the cardiac glycosl e 
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have similar pharmacologic properties dif 
fering only in dose speed of onset of action 
and duration of action With digitalis leaf and 
dlgltoxui there is a long latent period before 
maximal effect is achieved and the duration 
of effect Is long Digoxln (Lanoxin'®) lanato 
side C (Cedilanid®) and deslanoside (Cedllanid 
D^) have a much more rapid onset of action 
and briefer duration of effect Acetyldlgitoaln 
(fvtylanld®) is recommended only for oral ad 
ministration and Is equivalent to digoxln G1 
talln (Gltaligin®) has properties Intermediate 
between those of digitoxln and digoxin Oua 
bain exerts its effect within a few minutes 
but it is rarely used m the U S because other 
parenteral glycosides are available 

Indications for Administration of Digitalis 

A Cardiac failure (l^ft right or com 
bined] with sinus rhythm or atrial fibrillation 

B Atrial fibrillation or flutter with a 
rapid ventricular rate 

C Supraventricular paroxysmal tachy 
cardla 

D Before cardiac surgery especially 
mitral valvulotomy W patients with sinus 
rhythm so that If paroxysmal atrial fibril 
latlon occurs during or following surgery the 
ventricular rate wiU not be too rapid 

E Prevention of paroxysmal atrial ar 
rhyihmlas in patients in whom quinidme has 
failed or carniot be tolerated 

Houtes of Administration of Digitalis 

A Parenteral Administration 

1 Emergency digitalization (1) Acute 
pulmonary edema or other severe failure 
Caution should be used in giving the full dlgi 
talizlng dose in a single injection I V under 
these circumstances The drug should be 
given slowly in divided doses (2} Treat 
ment of atrial arrhythmias when the need for 
control of the ventricular rate is urgent 

2 Inability to take digitalis orally e g 
in nausea and vomiting due to any cause in 
coma and postoperatively 

B Oral administration Is used whenever 
parenteral administration is not indicated 

Methods of Digitalization 

A Untreated Cases (When the patient 
has received no digitalis in the preceding 2 
wrelcs i 

1 Parenteral digitalization Caution 
Never administer a full digitalizing dose I V 
unless It is certain that no digitalis has been 


given in the preceding 2 weeks Always give 
r V preparations slowly 

Select the drug on the basis of the rapidity 
of effect needed Except m extreme emergen 
cies do not give the entire average digitalizing 
dose in a single dose A good general rule is 
to give one half to two thirds of the average 
digitalizing dose immediately and then give the 
remainder In 2 4 hours Observe carefully 
for digitalis toxicity When the initial dose is 
given parenterally it is advisable to give also 
an average maintenance dose of a digitalis 
preparation if the patient is able to swallow 
Optimal digitalization can thus be ach eved and 
maintained from the start It is not neces 
saiy to give the same glycoside orally that 
was used for the initial medication (e g may 
digitalize with I V lanatoside C and give 
digitalis leal for maintenance) 

A history of digitalis therapy is often dif 
ficutC to obtain and digitalis toxicity has oc 
curred In patients who have denied or were un 
aware of having received the drug This is 
another reason for not giving a foil digitalizing 
dose in a single injection 

Individualize the dosage schedule for each 
patient 


Oral Administration of the Digitalis Drugs 


Urgency 

Drug 

Dosage 

Moderate 

Digitalis 

0 4 Gm (6 gr ) q 8 
hours for 3 doses 


Dtgitoxin 

•0 4 mg q 8 hours 
for 3 doses 


Digoxln 

1 0 mg q 8 hours 
for 3 doses 

Inter 

mediate 

DigitallB 

0 2 Gm (3 gr )t 1 d 
for 2 days or 

0 IGm (1^2 gr) 
q 1 d for 3 days 


Digitoxln 

0 2 mg t i d for 

2 days 


Digoxin 

0 5 mg bid for 

2 days or 

0 25 0 5 mg t i d 
for 3 days 

Least 

Digitalis 

0 IGm (1V2 gr ) 
t i d for 4 5 days 


Digitoxln 

0 1 mg t i d for 

4 6 days 


Digoxin 

0 25 0 5 mg bid 
for 4 6 days 


2 Rapid oral digitalization (wlthm 24 
hours) It la usiaily unwise to attempt to 
digitalize with a single oral dose since 
nausea and vomiting are comwon and make It 
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very difficult to estimate the degree of digital- 
ization. Multiple oral doses are usually ade- 
quate for initial digitalization. Close medical 
observation is required before each dose is 
given and further doses should be withdrawn 
at the first sign or aymptom of toxicity {see p. 
2311. 

3. Slow digitalization - At times It is de- 
sirable to digitalize slowly over the course of 
a week especially If the patient cannot be 
closely observed during this period. Any of 
the digitalis preparations can be given in daily 
doses 2 or 3 tunes the average maintenance 
dose for 5-7 days. Tlie total digitalizing dose 
may be somewhat greater than when digital- 
ization Is rapid. As soon as toxic symptoms 
appear the drug should be stopped for one day 
and the patient given the average maintenance 
dose 

B Partially Treated Cases If a digitalis 
preparation has been taken within 2 weeks, give 
one-fourth of the estimated digitalizing dose 
and then give additional digitalis cautiously, 
observing the response 

Maintenance Doses & Methods. 

The oral route is preferred in maintain- 
ing digitalization. The exact maintenance 
dose must be determined clinically for each 
patient. 


QUIKIDINE* 


Qulnidine is a valuable drug In the manage- 
ment of most cardiac arrhythmias. It in- 
creases the effective refractory period of car- 
diac muscle, slows the rate of atrial and ven- 
tricular conduction, decreases the excitability 
of the myocardium reduces vagal tone, and 
has a general depressant action on smooth 
muscle, causing vasodilatation As far as 
conversion of atrial fibrillation is concerned 
several of these pharmacologic acUons oppose 
each other, the clinical effect depends upon 
which action predominates. 

Qulnidine can be given orally, I M , or 
I V . as occasion demands The I V route 
should be used only in urgent situations by pi^- 
siclans experienced in the use'of the drug 
Qilnldtne Is rapidly absorbed following oral 
administration, reaches a peak level of effec- 
tiveness in about 2 hours, and ie excreted 


•Quinine may be used, but is only about 30% 
as effective as qulnidine. Only qulnidine will 
be discussed here. 


slowly, about 30% of the peak level remains 
after 12 hours. Only 10-2Cl7» of orally admLv 
Istered qulnidine is excreted In the urine, the 
remainder Is metabolized in the body. 

After 5 or 6 doses have been given at t»o- 
hour Intervals, no significant rise in blood 
level occurs with further doses at the same 
Interval. When a fixed dose of qulnidine is 
given 4 times a day. as in a maintenance sched- 
ule. the blood level rises progressively but 
more slowly, reaching a maximum m about 
48-72 hours. The midday blood levels then re- 
main more or less the same as long as this 
same schedule is maintained. If higher blood 
levels are desired, the individual dose must be 
mcreased or the interval between doses short- 
ened Because 30-40% of the peak blood level 
of qulnidine is still present in the serum li 
hours after the last of a series of repeated 
doses of qulnidine. a fixed dosage schedule 
such as 0.4Gm. (6 gr. ) every 2 hours for 5 
doses can be repeated for several days to pro- 
duce increasing concentrations of qulnidine in 
the blood. 

Long-acting qulnidine preparations are 
being studied and may prove useful clinically 

Indications & Contralndlcatioas. 

Conflicting opinions have been expressed 
by cardiologists on the indications, dosages, 
and dangers in the use of qulnidine. It must 
be remembered that patients taking qulnldlss 
have organic cardiac disease, unpredictable 
accidents occur even when qulnidine is net 
given. 

A Indications Most clinicians agree 
that qulnidine is a valuable drug in the mausge* 
ment of ventricular tachycardia, atrial 0“**^ 
if digitalis fails to produce sinus rhythm, am 
paroxysmal atrial and nodal tachycardia, ac 
for the prevention of recurrent paroxyatnal 
arrhythmias and the suppression of freque^ 
premature beats, especially following niyo* 
cardial infarction, after surgery, and In sim 
lar clinical Bituations Qulnidine is also use 
for Conversion of atrial fibrillation to sinus 
rhythm, but most cardiologists feel that the 
presence of marked cardiac failure, serious 
organic heart disease, and active rheumaW ^ 
fever are relative contraindications to the us 
of qulnidine 

B Contraindications Qulnidine idio- 
syncrasy is an absolute contraindication to 
use of quuiidine. Relative contraindication* 
are Complete heart block, bundle branch 
block, thyrotoxicosis, acute rheumatic 
and Subacute bacterial endocarditis. 
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Preparations & Routes of Administration. 

A. Quinldlne sulfate should be given oral- 
ly except when parenteral qulnidlne is speeifi- 
(klly Indicated. 

B. The I M. preparations can be used if 
the patient Is unable to take the medication 
orally and the situation is not eriticaU Give 
one of the following (1) quimdine gluconate, 

0.8 Gm. (12 gr. ) in 10 ml. ampules. (2} 
quinidine sulfate, 207<i solution In propylene 
glycol: (3) qulnidlne hydrochloride, 157« solu- 
tion in urea and antlpyrlne. 

C. An 1. V. preparation should be used 

only when great urgency requires it and only 
by a familiaT wWh use oi tlin 

drug. Qulnidlne gluconate. 0. 8Gm. (12 gr. ) 

In 10 ml. ampules, can be diluted with SO-100 
ml of S% glucose and given slowly 1 V. at a 
rale of 1 ml. /minute. 

Toxicity. 

A. The myocardial toxicity is the most 
Important and should be specifically looked for 
when qulnidlne Is used. The earliest effects 
are seen on £CG. prolongation of the Q*T in- 
terval and QRS Interval, and ventricular pre- 
mature beats or ventricular tachycardia. 

B Nausea, vomiting, and diarrhea may 
be sufficiently severe to require cessation of 
the drug. 

C. ClnchonLsm* Tinnitus, vertigo, and 
headache may be severe enough to necessitate 
withdrawal of the drug. Caution When the 
QRS Interval becomes more than half again as 
wide as before treatment, or when runs of 
ventricular premature beats or ventricular 
tachycardia oc6ur, quinldlne should be stopped 
immediately. In rare Instances ventricular 
tachycardia may progress to ventricular fibril- 
lation and sudden death. 

tn patients with atrial fibrillation who are 
converted with quinldlne transient slno-atrlal 
block may occur at the time of conversion 
^d nodal rhythm may be temporarily noted. 
This has no clinical significance. Transient 
prolongation of the P-R interval occasionally 
occurs when sinus rhythm follows quinldlne 
conversion of atrial fibrillation, this usually 
subsides spontaneously with smaller mainte- 
nance doses. 

D. Other Cardiovascular Effects 

1. Jfypotenslon may occur when large 
doses of quinidlne are used or If the drug Is 
given parenterally. It rarely ig significant 
with ordinary oral doses. 


2. Cmboli occur m about 1% of patients 
with chronic atrial fibrillation converted with 
qulnidlne. The incidence Is higher In untreated 
atrial fibrillation; in fact, atrial fibrillation 
with frequent emboli is an important reason 
for attempting to convert to sinus rhythm. 
Anticoagi^nts are advised for 1-2 weeks be- 
fore conversion to prevent the development of 
new thrombi in the atria in patients with a his- 
tory of recent emboli 

E Idiosyncrasy Fever, purpura, rash, 
or severe hypotension following a test dose of 
0. 1 Gm. {1^12 gr. }. 

Conversion to Sinus Rhythm. 

The patient sVitmld be -oiTideT toralaTit tb- 
servaifon. preferably in a hospital. Give a 
test dose of 0. 1 Gm. gr. ) and wait 2 
hours to exclude the possibility of idiosyn- 
crasy. 

U the patient has atrial fibrillation or 
atrial flutter, complete digitalization is ad- 
vised to slow the ventricular rate and to im- 
prove carduc function. If digitalis is not used, 
the decreased atrioventricular conduction re- 
sulting from quimdine may cause a rise In 
ventricular rate of 30-50 beats per minute and 
may force cessation of quimdine therapy. 

For a patient with chronic arrhythmia In 
cardiac failure in whom immediate conversion 
is not essential, additional measures (e. g.. 
sodium restriction, diuretics) are Indicated 
before quimdine is given. The patient should 
be ambulatory for 2 weeks <b decrease the 
likelihood of venous thrombosis. One week of 
anticoagulant therapy may be desirable, but 
tbe data are incomplete regarding Its value 

Give 0 4 Cm. (6 gr. ) every 2 hours for 
5-6 doses on the first day. this produces an 
average blood level of 6-7 mg /L, Each suc- 
ceeding dose produces a smaller increment in 
the blood level, and if conversion does not oc- 
cur after 5-6 doses larger amounts must be 
given. In urgent circumstances, begin im- 
mediately after the fifth dose, otherwise it is 
best to wait until the next morning and begin 
afpin with 0. 6 Cm. (9 gr . ) every 2 hours. 

Giving the drug more frequently than every 2 
hours is not warranted since It takes that long 
for the peak effect of the preceding dose to be 
reached. In most cases 0 6Gm. (9 gr.) every 
2 hours tor 5 doses will convert the arrhythmia 
to sinus rhythm. If it does not, higher doses 
can be used If no toxicity hag been encountered 
and It Is urgent to convert the arrhythmia. 

Eighty per cent of the successful conversions 
occur with dallj doses of 3 Gm. (45 gr ) or 
less. 

Increasing quinldlne effect can be rou^y 
estimated by serial determinations of blood 
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quijiidine levels bj deterniining the rate of 
fibrillation and by measurement of the Q*T 
and QRS intervals Rale of fibrillation is best 
determined on V, the right preeordlal lead in 
the ECG The atrial rate is slowed markedly 
In atrial fibrillation as the rate approaches 
200 250/minute conversion Is near AsQ-T 
and QRS widen up to 25 30% above the initial 
values significant qulnidlne effects can be 
predicted 


NITRITES A NITRATES 


The nitrites are smooth muscle relax 
ants Whether diseased coronary arteries 
are able to dilate in response to mtrJte admin- 
istration has recently been questioned Some 
measurements suggest that relief of angina is 
due to a decrease m cardiac work subsequent 
to a fall In BP and cardiac output 

Rapid Acting 

The rapid-acting preparations (glyceryl 
trinitrate and amyl nitrite) are use^l in 
terminating an episode of angina or in prevent 
ing It If given just before exercise 

A Glyceryl Trinitrate Tablets (Nitro 
glycerin) Place one tablet (0 3 0 6 mg 
i/100 ^200 gr ) under tongue p r n Effec 
tive in 1-2 minutes effect lasts 13 40 minutes 

B Amyl Nitrite Pearl” Break pearl 
(contains 0 2 ml ) in cloth and inhale p r n 
Effective in 10 seconds effect lasts S 10 min 
utes 

Long-Acting Nitrates 

The usefulness of these preparations has 
not been clearly established The onset of 
their effect after single doses is delayed for 
15 60 minutes but persists for 4 6 hours Re 
peated doses may lead to tolerance and the 
results of clinical trials are at best con 
flicting 

The following organic nitrates are ad 
ministered orally or sublingually 4 times each 

A Pentaerythritol tetranltrate (Perltrate®) 
10 20 mg 

B Erythml tetranltrate (Cardilale®) 

15 mg (sublingually) 

C Mannitol hexanilrate (Nltranitol'*) 

15-60 mg 


D Trolnltrate phosphate (Metamine'' 
Nitretamln-) 2 4 mg 

E Isosorbide dlnitrate (Isordil*') lOtng 


XANTHINES 


Cardiac catheterization and metabo’icba 
ance studies have demonstrated that 1 V xan 
thlnes increase the cardiac output increase 
renal blood flow and glomerular filtration ra1 
and enhance the excretion of sodium andwaie 
they therefore may be valuable in the treat 
ment of cardiac failure They have also be*' 
shown to increase the coronary blood flow »h 
used in large doses and may on occasion be 
helpful in angina pectoris 

Preparations, 

A Oral A variety of official preparaticn 
are available A satisfactory one is amino 
phylllne (enteric coated), 0 10 2 Cm (iVi 
3 gr ) 4-6 times per day 

D Parenteral Ammophylllne injection 
0 25 0 5 Gm (33/4 7*5 gr ) I V slowlvovoi 
a five minute period or 1 M may repeat « 
2 4 hours 

C Rectal suppositories containing am 
inophylHne 0 3-0 5 Cm (d 7^(2 gr ) maj 
valuable m an impending attack of cardiac 
asthma or In nocturnal angina pectoris 


DIURETICS 


Diuretics are drugs which suppress re®- 
tubular reabsorption of sodium They are 
used In the treatment of diseases associafe 
with excess sodium retention and conseqac*' 
fluid accumulation (edema) e g congestne 
heart faQure The orally active diuretics 
have also been used in the treatment of 
tension since sodium depletion (as wellaS" 
other mechanisms) potentiates the effects o 
hypotensive drugs 

Thiazide (Thiodlazine Dlsulfonamlde) 
Diuretics 

Drugs of this class have the great 
vantage of being effective In oral form 7n 
marked sodium loss which they cause is sc 
companled by potassium diuresis of a pole® 
tially toxic degree especially if digitalis 
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being given concurrently. These sulfanamide 
derivatives have only a alight carbonic anhy- 
drase Inhibiting effect. 

The thiazide diuretics are useful in poten- 
tiating the effect of hypotensive drugs and in 
the treatment of edema due to congestive heart 
failure, renal disease, cirrhosis, and other 
sodium retention states. They also maybe 
used in the treatment of diabetes insipidus. 

The thiazides are contraindicated in acute 
renal failure and must be used in smaller 
doses and with careful observation in cir- 
rhotic patients and in patients receiving digi- 
talis. 

Potassium depletion is the principal toxic 
effect, and is most likely to occur early in 
the use of these drugs when diuresis is most 
marked If the diet is deficient in fresh fruits 
and vegetables, potassium chloride (or a 
similar potassium salt). 1 Gm. 3-4 times 
dally should be given The possibility of 
precipitating digifaJfs toxfcfty by potassium 
diuresis must be considered m patients re- 
ceiving digitalis 

Other toxic efiecte are allergic reactions 
such as skin rashes, pruritus, and, rarely, 
bone marrow depression, gastrointestinal dls- 
turbanees. photosensitization, elevated serum 
uric add, with the precipitation of gout, and 
impaired glucose tolerance. 


Thiazide Diuretics 



Dally Dose* 

Benzthiazlde (NaClex®) 

25-100 mg 

aenzydrotlumethiazlde 

(Naturetln®) 

5-10 mg 

Chlorothiazide (Diuril-) 

250-1000 mg. 

t.iuorthalldone (Hygroton^) 

50-200 mg 

riumethlazide {Ademol'^) 

250-1000 mg. 

Hydrochlorothiazide (EsldrlX*, 
Hydro-Diuril®, Oretlc®) 

25-100 mg. 

Hydroflumethiazide (Saluron^) 

25-100 rag. 

Methyclothlazlde (Enduron^-) 

2,5-10 mg. 

Hoiythlazide (henese-) 

1-4 mg 

irlchlormethUzide (Naqua*, 
Metahydrin®) 

2-8 rog 


^ive in i divided doses eack day except for 
chlorthalidone, which Is given daily or 3 
times a week. 


It is generally agreed that the amount of 
sodium in the diet should be kept reasonably 
constant. Most investigators suggest re- 
stricting sodium in order to reduce the dose 
of the diuretic. 


The available thiazides are listed below. 
Outside of the laboratory there is no basis for 
preferring one to another. Chlorthalidone 
(Hygroton®) is not a thiodlazine but a sulfon- 
amide which is otherwise similar to the other 
drugs listed. In treating edema a large dose 
may be used initially if necessary, but the 
dose should be decreased rapidly and doses 
given at longer than daily intervals If "dry” 
weight is maintained 

Mercurial Diuretics. 

Intramuscularly or subcutaneously ad- 
ministered mercurial diuretics, which were 
standard drugs for many years, are slightly 
more potent than the thiazide diuretics. They 
cause less potassium diuresis, but are more 
often responsible for sodium depletion No 
satisfactory oral preparations are available. 
The mercurial diuretics are now used only for 
an occasional difficult patient with congestive 
heart failure and usualiy only after a frtal with 
an oral diuretic 

The dose of each of the following mer- 
curial diuretics is 0, 5-2 ml. of the prepared 
solution given no oftener than once daily 
Chlormerodrin (Neohydrin®) merallurlde 
(Mercuhydrin®), mercaptoroerin (Thlomerm®) 
mercurophylline (Mercuzanlhin®) mercuma 
ttlin (Curoertllin®) merethojiylllne procaine 
(Dicurin Procaine®) and mersalyl (Salyrgan®). 

Carbonic Anhydrase Inhibltora. 

These drugs, exemplified by acetazol- 
amide (Diamo)^). are sulfonamide derivatives 
which fiepresB the renal tubular reabsorption 
of bicarbonate. This action leads to only a 
transient and minor sodium diuresis but a 
persistent decrease of plasma bicarbonate 
concentrations and increase of plasma chlo- 
ride concentration Administered once or 
twice a week, these drugs are sometimes use- 
ful in the treatment of congestive failure as- 
sociated with cor pulmonale or to potentiate 
the action of mercurial diuretics They are 
given continuously in the treatment of glau- 
coma and epilepsy. 

Carbonic anhydrase inhibitors may cause 
drowsiness, paresthesias, and minor allergic 
reactions. 

Por diuresis, acetazolamide (Diamox®) 

Is given In doses of 250-500 mg 2-3 times 
per Week. Ethoxzolamlde (Cardrase®) is 
used in 62.5-125 mg. doses. Experience with 
dlchlorphenamide (EJaranlde®) and metha- 
zolatnide (Neptazane®) Is limited to their use 
In ^aucoma. 
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Aldosterone Antagonist 

Spironolactone (AldactcJne A®) is anantag 
oniat to aldosterone the adrenal steroid wbich 
controls renal tubular reabsorption ol sodium 
It therefore causes sodium diuresis without 
potassium loss It can be combined with a 
thiazide to neutralize the potassium wasting 
effect of the latter drug Tlie onset of effect 
may be delayed for as long as a week The re 
sponse of patients with congestive failure and 
primary aldosteronism has been variable 
The drug should be regarded as a promising 
supplementary diuretic in the resistant edema 
of cirrhosis and nephrosis but it is expensive 
and has not been completely evaluated as yet 
Initial dosage is 25 mg 4 times daily Drow 
siness breast tenderness hyponatremia hy 
perkalemla and hypotension may occur 


PROCAINAMIDE HYDROCHLORIDE 


Procainamide (Pronestyl'^ ) depresses ec 
topic pacemakers prevents arrhythmias under 
cyclopropane anesthesia following epinephrine 
and is useful In the treatment of nodal and ven 
tricular arrhythmias To a lesser degree it 
can be used to prevent these arrhythmias It 
has a much less potent effect on the atrial 
than on the ventricular arrhythmias Whether 
procainamide or quinldlne is the drug of choice 
in the ventricular arrhythmias has not been 
settled 
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Dosage A Administration 

A Oral Preparation (250 mg capsules) 

0 25 1 Gm orally every 4 6 hours is the r« 
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B I M Preparation (1 Gm ampules in 
10 ml diluent) The peak effect occurs with 
m 15 CO minutes and a significant blood level 
IS still present after 6 hours The blood level 
Is higher and the decrease is slower in iia 
tients with congestive failure and renal insut 
ficiency Hypotension is Infrequent with 1 M 
use of the drug in the above dosage 

CIV Preparation (I Gm ampules in 
10 ml diluent) Can be used for ventricular 
tachycardia of a severe or urgent nature Tie 
drug should be given very slowly SO 100 nf / 
minute up to a dose of 1 Gni> with contlmious 
BP and if possible BCG control 

Toxicity 

The toxicity of procainamide is the same 
as that of quinldlne (with the exception of eui 
chomsm) 

A Severe Hypotension This is noted par* 
tlcularly with the parenteral use ofprocaln 
amide and may be severe enough to require 
withdrawal of the drug This is why frequent 
BP determinations are necessao* 

B Conduction Defects Prolongation of 
the QRS interval may occur as with quinlduit 

C Ventricular arrhythmias may occur u 

With quinldlne 
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EXAMINATIONS & TESTS 
OF PERIPHERAL 
ARTERIAL FUNCTION 


TESTS OP PERIPHERAL ARTERIAL 
INSUFFICIENCY 


There are many testa of peripheral arte- 
rial Insufficiency ■which are useful in research 
but are not necessary or not feasible in office 
practice The testa outlined below are those 
«hich may be performed under the usual con- 
ditions of medical practice and which are of 
most value in the evaluation and management 
of arterial insufficiency 

Postural Teets^ 

The simplest test of peripheral arterial 
insufficiency Is to note changes in the color of 
the skin and filling of superficial veins with 
elevation and dependency of the limbs When 
a normal person s hand or foot is raised 65 
cm (26 Inches) or more above heart level it 
may become slightly paler When there Is 
impairment of the blood flow to a foot or hand 
the extremity becomes markedly pale when 
elevated This Is because elevation empties 
the vascular bed through the venous system 
and blood enters the small vessels from the 
arterial side too slowly to keep them sufficient- 
ly distended In borderline cases pallor of the 
foot may not occur with simple elevation but 
n'ay be elicited when the patient flexes and ex- 
tends his foot at the anWe 

After el6\ ation the limb is placed In a de- 
pendent position With normal circulation the 
color usually returns in 10-15 seconds With 
severe impairment of circulation the delay In 
return of color may be 60 seconds or more 
Thereafter the affected extremity may develop 
abnormal rubor In Isolated or superimposed 
Occlusion of small arteries of the hand or foot 
the color may return In a patchy distribution 

When the circulation is impaired eleva- 
tion will also cause collapse of the superficial 


veins of the dorsum of the foot or hand If 
after the limb is placed in the dependent posi- 
tion it takes more than 10-15 seconds for the 
veins to fill the blood flow to that limb Is ab- 
normally slow The delay In filling of the 
superficial veins is roughly related to the de- 
gree of impairment of arterial circulation 

Reactive Hyperemia Tests. 

A Allen s Test Reactive hyperemia is 
the increase in the flow of blood upon with- 
drawal of temporary circulatory occlusion 
This test may be useful in the upper extremity 
to demonstrate patency or occlusion of the ul- 
nar artery when the ulnar pulse cannot be pal- 
pated (Allen s test) It is performed in the 
following manner The hand is raised the fist 
closed the wrist grasped tightly by the ob- 
server The hand Is opened and closed until 
pallor occurs The hand is then lowered and 
the fist opened After 1-2 minutes the wrist 
is released but the pressure is maintained on 
the radial pulse If the ulnar artery is patent 
there vrtll be an immediate flush over the en 
tire hand If the ulnar artery is occluded the 
hand may remain completely or partially 
blanched until the radial artery is released 
Occlusion of one of the paired digital arteries 
may be demonstrated in a similar manner 

B Reactive Hyperemia With Elevation 
The reactive b/pereiala test with elevation is 
a simple reliable method of evaluating periph- 
eral arterial insufficiency of the upper or low- 
er extremity and its response to treatment 
It may be useful in evaluating treatment and In 
determining the prognosis of Ischemic ulcers 
of the foot 

1 Technic - (1) The patient is placed 
supine and the brachial BP taken (2) The toes 
are raised to 65 cm (26 inches) above the 
atrial level and observed for blanching (The 
atrial level is taken as 7 cm (2^/4 inches) be- 
low the junction of the manubrium and the body 
of the sternum (angle of Louis) ] (3) If no 
blanching occurs the feet remain elevated and 
BP cuffs are inflated just above the ankle to a 
pressure 50 mm Hg abo\e brachial systolic 
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pressure The occlusive cuffs are left on for 
5 minutes (4) At the end of that time, with 
the feet still elevated, the pressure in the cuffs 
is suddenly released and the feet observed for 
return of color (5) If at the end of one minute 
color has not relumed, the feet are lowered 
5 cm {2 inches) and then lowered 5 cm every 
30 seconds until color returns The level at 
which color returns Is noted 

2 Interpretation - ( 1) If the filling pres- 
sure (level at which color returns) la 40 cm 
(16 inches) or more above the atrium, spon- 
taneous healing of an ulcer will occur or. if 
amputation is necessary through the foot, the 
amputation site will heal (2) If the filling 
pressure is less than 40 cm (16 inches), a 
more extensive procedure (e g . sympathec- 
tomy, thromboendarterectomy, or drug ther- 
apy) must be done to help raise the pressure 

Oscillometry. 

An oscillometer is a device for magnifying 
and measuring volume changes during diastole 
and systole In peripheral arteries under vary- 
ing pressures It consists of a cuff and a 
recording instrument Crude measurements 
can be made with a sphygmomanometer 

Oscillometry is most helpful to the surgeon 
In ascertaining the exact level of arterial oc- 
clusion or In helping to establish the presence 
or absence of pulses which are not palpable be- 
cause of overlaid muscle, fat or edematous 
tissue Great fluctuations in blood flow such 
as are Induced by cold and heat in the skin and 
by rest and exercise in muscles change the 
oscUlometric readings It la therefore best to 
examine the patient after he has been allowed 
to rest comfortably In a warm room and to 
compare readings at identical levels in the 2 
extremities Slight discrepancies in adjust- 
ment of the cuff may be a source of error 

Claudication Tests. 

Tests of Intermittent claudicatim are the 
most practical means of estimating blood Qow 
through muscle An adequate estimate can 
usually be obtained from the patient's state- 
ment concerning the walking distance neces- 
sary to precipitate pain A more accurate 
method Is by having the patient walk at some 
standard rate, such as 120 steps/minute, and 
carefully noting the distance at which claudica- 
tion occurs 

Another method Is to reproduce the symp- 
toms by asking the patient to walk over stand- 
ard steps at a standard rate 

These tests are useful in assessing the 
severity of the symptoms and also In observing 
improvement after treatment or worsening of 
the disease. They are useful also when the pa- 


tient is unable to give a satisfactory history 6( 
intermittent claudication and m differentlahTg 
between intermittent claudication, faulty rnwh- 
anism of an orthopedic nature, neurologic dis- 
orders. and neuroses 


X-RAY EXAMINATION 
OF THE ARTERIES 


The arteries cannot usually be seen on 
x-ray unless the walls are calcified, but there 
IB no relationship between calcification and 
patency of an artery In some cases an arte* 
rial aneurysm may be outlined by the calcifi- 
cation of its wall In order to determine the 
exact site and extent of an arterial occlusion, 
the exact nature of an arterial aneurysm, or | 
the Bite and character of abnormal communi- 
cations between arteries and veins, a radio- | 

paque material is Injected into the artery and | 

x-rays taken at appropriate Intervals to outline i 
the arterial tree The usual injection sites »'e I 
the aorta above or below the renal arteries, « 
brachial artery Just above the bifurcation, M 
the common femoral artery at the groin y* 
safest and least irritating contrast materiali 
are 50% diatrizoate (Hypaque®) and 76% metVi* 
glucamlne-diatrizoate (Renografiri®). Theie 
substances produce minimal arterial sFaio 
and are well tolerated by the kidneys 

Arteriograms are not necessary In most 
cases but give invaluable information , 
pSanmng a direct surgical attack on an arteriju 
lesion They may be useful also In differei^- 
ating between arteriosclerosis obliterans aw 
thromboangiitis obliterans. 

Arteriograms are not difficult to Interp^ 
Normal vessels have a amooth, uninterrup** 
configuration and take a fairly direct cours*,^ 
and there is a minimum of collateral 
tion In occlusive arterial disease the cool 
of the artery is irregular, the artery may 
completely absent over a large area of ^ 
Sion, and there are numerous tortuous co 
eral arteries 
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ARTERIOSCLEROSIS (ATHEROSCLEROSIS) 
OBLITERANS (ASO) 


Essentials of Diagnosis 

• Discomfort In the legs thighs or 
buttocks occurring during exercise 
and relieved by immobility 

• Impaired arterial pulsations systolic 
bruit over large arteries 

• Patchy calcification of vessels on x^ray 

• Older age group especially men often 
with diabetes mellitus, hypertension 
and elevated blood lipids 

Distinguish from other arterial 
obliterative diseases such as thrombo 
angiitis obliterans and scleroderma 
The changes in skin color and the ul> 
ceratlons must be differentiated from 
those of Raynaud s disease and chronic 
venous insufficiency, extremity pains 
from the pain of nonvascular ^seases 
such as arthritis and spinal cord le> 
aions If the clinical manifestations 
are those of acute arterial occlusion 
arterial embolism and simple arterial 
thrombosis must be considered 

General Considerations 

Arteriosclerosis obliterans is primarily 
a disease of older men although about 15~2071i 


occur in women The incidence seems to be 
increasing in the 30-50 age group Many cases 
first diagnosed as thromboangiitis obliterans 
are now considered to be variants of arterio- 
sclerosis obliterans 

Diseases which predispose to arterioscle- 
rosis ^literans include the hyperlipemic 
states (e g m>xedema familial xanthoma- 
toses imnthoma tuberosum and the nephrotic 
syndrome) diabetes melUtus and hyperten- 
sion Other disorders which may hasten 
thrombosis on atherosclerotic plaques are 
certain blood dyscrasias (especially poly- 
cythemia vera) heart failure severe injury 
Infectious diseases and major surgical pro- 
cedures 

Clinical Findlnga 

A Symptoms and Signs Symptoms may 
be gradual in onset or may appear rapidly over 
a period of hours as a result of sudden arteriaj 
occlusion Intermittent claudication the most 
common symptom may be defined as a dis- 
comfort in any part of an extremity which oc- 
curs only during exercise and is relieved 
quickly b> rest without change in position of 
the limbs The discomfort is most commonly 
In the calf but may Occur in the foot thigh 
hip region or buttocks With occlusion of a 
subclavian or axillary artery arm or hand 
claudication may be present With severe de\ 
grees of ischemia pretrophic (rest) pain may 
be present primarily in the foot and occur 
ring mostly at night forcing the patient to sit 
up for hours in order to get relief The pam 
of ischemic neuropathy (extending over large 
areas of an extremity) may also be present 


Differential Diagnosis of Common Peripheral Vascular Diseases 



Raynaud s Disease 

Thromboangiitis 
Obliterans (TAG) 

Arteriosclerosis 

Obliterans 

Sex 

70-60^* females 

99% males 

Over 75% males 

Age at onset 

10-50 years 


Over 40 years 

•Extremities 

involved 


1 40’'» upper over bB% ' 
1 in lower 

Always lower rarely 
upper 

S^jmmetry 



Asymmetric and usu- 

ally bilateral 

Peripheral arterial 

pulsations 

Present 


Absent or diminished 

Usual sites of gan- 
grene 

Small areas at tips 
of fingers and toes 


Variable 

venous involvement 
(frfilebltis) 

Absent 

Often present 

Absent 

Calcification in 
arteries i 

Absent 

Rare 

Usually present 

Diabetes mellllus 




Plasma Jlplds 
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Various types of sensory d sturbances and 
actual muscular weakness may occur with 
severe degrees of ischemia 

Impairment of arterial pulsations either 
umlaterally or bilaterally and most often in 
the lower extremities is the most consistent 
finding Systolic bruits over large arteries 
whether pulsating normally or of diminished 
quality are an extremely valuable sign m 
evaluating a patient with symptoms of arterial 
occlusion In more severe cases of arterlo 
sclero'is obliterans elevation pallor and de 
pendent rubor of the feet and toes will be pres 
ent and a lower skin temperature of the 
involved extremity can usually be detected by 
simple palpation Ulceration or gangrene 
occurring most often as a result of trauma 
may affect the toes portions of the foot or an 
entire leg as high as the knee Trophic skin 
changes manifested by thinning of the skin 
nail changes and loss of hair as well as 
atrophy of muscles end soft tissues are other 
signs of advanced disease 

B Laboratory Findings The plasma lipid 
concentrations are often elevated (in about 20% 
of patients) An elevated packed cell volume 
may indicate polycythemia vera 

C X ray Findings Spotty calcification of 
the aorta or of the iliac or femoral arteries on 
X ray may be a helpful finding Arteriography 
(primarily aortography) should not be done 
routinely but is essential to localize the ath 
erosclerotle occlusive lesions prior to sur 
gery 

Differential Diagnosis 

Thromboangiitis obliterans (TAO) occurs 
essentially only in men (99%) under the age of 
40 and is not associated with diabetes mellitus 
or hyperlipemia There is no calcification of 
‘ine aftefies on x ray 'involvement of small 
vessels in the upper extremities and super 
ficlal phlebitis occur in 40% of cases 

Absence of pulsations in small arteries 
(e g ulnar or posterior tlbial) is quite com 
mon in scleroderma but only when definite 
skin changes are present 

Raynaud s disease is not associated with 
evidence of arterial occlusion It occurs pri 
marily in young women and causes classic 
color changes usually symmetrically and bi 
laterally most often in the upper extremities 
Thrombophlebitis is rarely confused with 
arteriosclerosis obliterans although in an 
occasional case vasospasm during the acute 
phase may temporarily obliterate arterial pul 
sations The swollen hot tender extremity 
of phlebitis contrasts clearly with the cold 


pulseless extremity of arieriosclerosis obUi 
erans 

The ulceration of chronic venous InsutT 
clency is usually in the region of the medal 
malleolus an unusual site for atheroseleroUc 
ulceration and the ulcer of the former U utj 
ally not painful 

Nonvascular diseases (e g arthritis of 
the hip gout) can usually be easily dlstln 
guished from arteriosclerosiB obliterans since 
the pain described is not that of claudication 
(as defined above) and since the arterial pul 
sations are not absent or dimimshed in qiaht^ 

Treatment 

Treatment Is primarily conservative but 
thrombo endarterectomy vascular grafts a-d 
sympathectomy are of great value in properly 
selected cases 

A General Measures Correct any dis 
order (e g congestive failure) which may 
interfere with the blood supply Diabetes 
melUtus if present must be vigorously cw 
trolled Tobacco In any form should probably 
be prohibited Alcoholic beverages ia moder 
atlon are not contraindicated The diet should 
be low In saturated fats 

B Local Measures The patient sboald 
avoid extremes of heat and cold (e g eon 
trast baths) Fungal infections of the feet »sr 
be controlled Fungicidal dye solutions (e ( 
Castellanl s) or other antifungal agents may 
be used Do not use Whitfield s ointment 

Infections of and trauma to the affected 
extremity must be guarded against The P® 
tient should be given the following instruetion* 

1 Soak feet for 10 15 minutes in warm 
water (not hot water) before cutting rails 

2 Bunions or corns must be trimmed by 
a physician or a chiropodist 

3 Skin must be kept soft and pliaht'ey 
rubbing with lanolin or a bland vegetable cl 

1 2 times daily 

4 Socks should be changed at least orxe 
a day For warmth use soft woolen socks er 

2 pairs of another kind 

5 Shoes must be well fitted and have n® 
pressure points 

C Special Measures The foUowing n^y 
be used In an attempt to increase coUater 
circulation 

I The most effective way to develop 
collateral circulation is by walking The p* 
tient should be instructed to walk slowly uP 
the point of claudication at least 8 times a 
At the first symptom of beginning claudica 
(numbness fatigue aching) he should stop 

3 4 minutes 
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2 Buerger’s exercises - Do not use 
these exercises if an infection or open wound 
is present. Individualize the exercises for 
each patient. Demonstration and rehearsal 
are of great importance. The technic Is as 
follows* 

(1) Elevate the legs about 45* (support 
them on an overturned chair or against the 
aall) until blanching or pain occurs (usually Iq 
1-2 minutes or less). 

(2J Allow the legs to dangle freely for 2-5 
minutes until maximal rubor occurs At the 
same time the feet are moved downward and 
upward and then inward and outward. The toeg 
are spread and closed while these movements 
are being made. Do each series of foot exer- 
cises 10 times. If the feet are too painful it 
may be necessary to eliminate these exercises 

(3) Place legs and body in a horizontal 
position for 2 minutes. 

(4) Repeat 5 tiroes at each session for 3-5 
sessions dally. 

3. Tiiechaolcal devices may be used, but 
it is probable that the only effective device is 
the oscillating bed. 

4. Vasodilator drugs are usually of little 
or no value and, unless there Is abnormal 
vasoconstriction, may actually be harmful 
Blood flow studies show a decrease In the blood 
supply to the ischemic limbs of the elderly ar- 
teriosclerotic at the height of systemic vaso- 
dilatation due to drugs. 

D. Treatment of the Severe Stages of 
Peripheral Arterial Decompensation 

1. Treatment of claudication - Teach the 
patient to walk slowly, take short steps, and to 
stop to rest before the pain of claudication is 
fully developed Correct or relieve any liga- 
mentous or arthritic disabilities by means of 
stretching exercises and salicylates. 

2. Treat rest pain by having the patient 
sleep with the head of his bed elevated 20-25 
cm. (8-10 inches) and by rigid limitation of 
activities. If edema has developed, an oscil- 
lating bed or Buerger’s exercises may be 
prescribed, 

3. Treatment of severe infection or in- 
cipient gangrene - Start antibiotics (if pos- 
sible. chosen on the basis of culture or sensi- 
tivity tests) as soon as infection occurs Keep 
the extremity horizontal or lowered, never 
elevated, the oscillating bed may be useful 
Keep the foot free of dressings. Room tem- 
perature must be comfortable. Support bed 
clothes by use of a cradle over the affected 
limb or by a pillow under the bedclothes at the 
fool of the bed. 

Drain purulent pockets thoroughly but 
gently. This may be accomplished by cover- 


ing the crusted lesion with a few layers of 
petrolatum or Xeroform® gauze for 24 hours, 
then applying saline sponges at room temper- 
ature and changing frequently during the next 
48 hours Then dress the lesion with a baci- 
tracin or bacitracin-neomycin ointment and a 
single layer of Xeroform® gauze for 2-3 days 
Reinstitute this treatment when necessary 

E Surgical Measures 

1. Thrombo-endarterectomy or grafting 
procedures are especially useful in the segmen- 
tal or localized occlusion of major arteries 

2 Sympathectomy is indicated if there is 
some evidence of abnormally Increased vaso- 
motor tone 

3 Conservative amputation (toe or trans- 
metatarsal) IS required when reactive hyper- 
emia and elevation tests show a filling pres- 
sure in the small blood vessels of not less than 
40 cm (16 inches) 

4 Classical supracondylar amputation is 
required if the filling pressure in small blood 
vessels is shown by the reactive hyperemia 
test to be less than 40 cm (16 inches) and 
thrombo-endarterectomy or sympathectomy is 
not indicated. 

Prognosis 

Although arteriosclerosis obliterans is a 
chronic, progressive disease, the prognosis 
for survival of the affected extremity depends 
upon multiple factors These include the 
rapidity and extent of the occlusive process, 
the extent of collateral circulation, the avoid- 
ance of thermal or mechanical trauma, and 
the frequency of recurrence of arterial occlu- 
sion When gangrene of even minor degree is 
present, the prognosis for saving the limb is 
not favorable 

The life expectancy of patients with arterio- 
sclerosis obliterans is dellnilely shortened 
The major causes of death are cerebrovascu- 
lar accidents and myocardial infarction 

Thrombo-endarterectomy or grafting pro- 
cedures produce good results in patients with 
aorto-lllac occlusion, but re-thrombosis has 
occurred in a large number of cases of femoral 
artery occlusion following surgery. This has 
led most surgeons to abandon direct arterial 
surgery In cases of chronic femoral artery 
Occlusion 

Beckwith. R . Mothers* Chrome aortolllac 
thrombosis, a review of 63 cases- New 
England J Med, 258 721-6, 1958 
Edwards, E A. * Choice of therapy for periph- 
eral arteriosclerosis. New England J Med. 
256*875-80, 1S57. 

Juergens, J.L,, Barker, N W'. , V E A. Hines, 

Jr : Arteriosclerosis obliterans; review of 
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520 cases with special reference to patho- 
genic and prognostic factors. Circulation 
21 183-95. 1960 


ACUTE ARTERIAL OCCLUSION 


Essentials of Diagnosis. 

• Numbness tingling weakness, and 
coldness of an extremity. 

• Collapsed superficial veins, pallor of 
an extremity, weakness and decreased 
reflexes of involved area 

• Absent pulsations of arteries previous- 
ly known to be patent 

• Onset Is sudden m 50%, pain is the 
presenting complaint in only 50% 

Distinguish from acute thrombo- 
phlebitis with arterial spasm, in which 
the skin temperature is normal or ele- 
vated, veins are distended, and edema 
Is present 

General Considerations. 

Acute arterial occlusion may be due to 
arterial embolism or to sudden arterial throm- 
bosis Emboli originate in 2 main sources 
the heart and the peripheral arteries The 
more Important of these is the heart, where 
emboli arise either from a thrombus develop- 
ing in a flbrlllating atrium or in a ventricle 
following myocardul infarction A thrombus 
from a peripheral artery may also dislodge and 
give rise to emboli distally This may occur 
in aneurysms, on atherosclerotic plaques, or 
In inflammatory disorders such as thrombo- 
angiitis obliterans 

Sudden arterial thrombosis in situ occurs 
most commonly In arteriosclerosis obliterans 
and thromboangiitis obliterans, and occasion- 
ally in polycythemU vera, cervical mb syn- 
drome, heart failure, and various debilitating 
and infectious diseases 

Clinical Findings. 

Although sudden onset of pain in an ex- 
tremity Is the outstanding symptom, the pre- 
senting complaints may be numbness, tingling, 
coldness, or weakness of an extremi^ Symp- 
toms may develop gradually over a period of 
several hours 

In the area supplied by the occluded vessel 
the skin temperature is often lowered, pallor 
Is often present, and. if the process ee-irtlnues 
in spite of therapy, cyanosis and gangrene may 
result The superficial veins are collapsed, 
and there ma> be muscular weakness, loss of 


sensation, and diminished or absent reflexes 
Absence of pulsations in arteries in which 
pulsations were previously present Is the most 
Important diagnostic sign, and. In conjunction 
with pallor and decreased skin temperature of 
unusual degrees, is pathognomonic of arterial 
occlusion 

Treatment. 

A Emergency Measures. The following 
measures are used at once to prevent exten- 
sion of the thrombus and reflex vasospasm 
Continue postoperatively 

1, Vasodilators - Give papaverine, 60 mg 
{Igr. )I V. every 2-3 hours or, preferably, 
30 mg ( 1/2 gr. ) intra-arterially proximal to 
the site of occlusion Tolazollne (Priscoline*) 
50 mg . may be used instead Whlslqr may be 
given orally, lV2 oz at least 4 times daily 

2 Morphine sulfate. 10-15 mg. 

gr )I.V stat and repeat subcut. as needed 

3 Procaine block of the sympathetics to 
the affected extremity may be helpful Repeat 
as necessary, but do not use if anticoagulant 
therapy has been started 

4 Anticoagulant therapy should be Insti- 
tuted at once to prevent thrombotic extension 
of the embolus Give beparm aodtum, 50 n; 
(3/1 gr ) I V aut If surgery is necessary, 
the heparin effect can he neutralised with pro* 
tamine sulfate or hexadimethrlne (Polybrene ) 

5 Place the patient in an oscillating bed 

if one is available Otherwise keep the ex- 
tremity horiaonul or slightly lower than the 
rest of the body 

6 A warm environment is mandatory 

B Local Measures* Keep the extremity 
horizontal or slightly lower than the rest of 
the body (if an oscillating bed is not available) 
Protect it against pressure and other trauma, 
and against heat or cold 

C Surgical Measures Embolectomy or 
thrombo-endarterectomy is indicated within 
10-12 hours if medical treatment is not cur- 
ative 

Prognosis. 

The course depends greatly on the amount 
of arterial spasm which occurs In collateral 
vessels when a peripheral artery is suddenly 
occluded If these vessels can be dilated by 
medical treatment, the function of the Umb 
may be restored If spasm persists, 'hrom- 
boses of the involved vessels may follow and 
lead to loss of the limb The prognosis als® 
depends on such factors as the age and genM 
condition of the patient and on the Interval be* 
tween occlusion and treatment. Modern ther 


I 
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apy has markedly Improved the prognosis of 
this serious condition. 


Wessler, S. , 4 others Studies in peripheral 
arterial occlusive disease ni Acute 
arterial occlusion Circulation 17 512-25, 
1958. 


THROMBOANGIITIS OBLITERANS 
(TAO, Buerger’s Disease}* 


Essentials of Diagnosis, 

• Intermittent claudication, primarily 
in the palm of the hand or the arch of 
the foot. 

• Trophic, ischemic skin changes of 
the involved digit or extremity 

• Absent or impaired pulsation of an 
associated artery, superficial 
phlebitis 

• Patients almost always young to 
middle-aged men with a history of 
tobacco smoking. 

Differentiate from other causes 
of arterial occlusion such as arterio- 
sclerosis obliterans and scleroderma, 
from vasospastic conditions such as 
Raynaud’s phenomenon, livedo retic- 
ularis, and acrocyanosis, from gan- 
grenous lesions following frostbite, 
from the trophic ulcerations associ- 
ated with sensory loss in tabes dor- 
salis and syringomyelia, and from 
neuromuscular disorders causing 
{Sinful extremities 

General Considerations. 

Thromboangiitis obliterans is a segmen- 
tal inflammatory disease which obliterates 
small arteries and veins. The specific etlolo^ 
Is not known. Infection, toxic processes (e g. • 
ergotism), and especially tobacco smoking 
have been considered as possible causes Its 
onset is typically In men below age 40 TAO 
is an uncommon condition which has often 
been erroneously dla^osed in cases of arterio- 
sclerosis obliterans. 


•There la some question about the nature of 
this symptom complex and its exact relation- 
ship to other peripheral vascular diseases. It 
inay be a variant of ASO Since its clinical 
manifestations appear different from the clas- 
sical variety of ASO, a separate discussion 
at this time appears warranted. 


Clinical Findings. 

Intermittent claudication (as defined in the 
section on arteriosclerosis obliterans) is noted 
m almost all cases. It occurs primarily in the 
arch of the foot or the palm of the hand. Pre- 
trophic rest pain, the pain of ischemic neu- 
ropathy. and various sensory disturbances 
may be present in advanced cases Raynaud's 
phenomenon occasionally occurs in asymmetric 
distribution Persistent coldness and pallor of 
an involved digit may also be present. The pa- 
tient may complain of mild aching pain in an 
area of superficial phlebitis 

Absence or impairment of pulsations in the 
dorsalis pedis, posterior tibial, ulnar, or 
radial artery is the outstanding fmdmg Allen’s 
test is of value when obstruction of the ulnar 
or radial artery distal to the wrist is sus- 
pected Postural color changes will be noted 
in more advanced cases, and decreased skin 
temperature of the involved extremities or 
digits may be elicited by palpation Raynaud's 
phenomenon, usually asymmetric in distribu- 
tion, occurs in 20-3079 of cases Ulceration 
and gangrene of the digits, frequently around 
the nail margins, are often present Trophic 
skin changes are indicative of severe ischemia 
Superficial phlebitis, primarily of small 
veins, occurs in 407o of eases This lesion 
presents acutely as small, red, tender cords 
up to a few cm long The most common sites 
are on the foot and in the ankle region, but 
phlebitis may be present anywhere on the up- 
per and lower extremities 

X-rays of the involved extremity, arteri- 
ography, and skin temperature studies may be 
of some value but are rarely necessary In 
making a definitive diagnosis 

Differential Diagnosis 

Arteriosclerosis obliterans occurs in an 
older age group, usually with associated hyper- 
lipiemia and vessel calcification and without 
associated phlebitis 

Scleroderma causes characteristic skin 
changes prior to definite vascular findings 

Raynaud's disease causes symmetric bi- 
lateral color changes, primarily in young 
women, and no Impairment of arterial pulsa- 
tions 

Livedo reticularis and acrocyanosis are 
vasospastic diseases which do not affect periph- 
eral pulsations . 

Frostbite may produce superficial gan- 
grene Pulsations proximal to the region of 
gangrene are not impaired, and there ia a 
history of exposure to cold Nonvascular 
trophic ulcers may occur in tabes dorsalis, 
syringomyelia, and other diseases associated 
with sensory loss. In these disorders pulsa- 
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tlofis are present and there are no postural 
color changes 

Among the neuromuscular conditions, the 
lesions most commonly confused with thrombo- 
angiitis obliterans are protruded Interverte- 
bral disks metalarsalgia, and other mechan- 
ical foot derangements None of these cause 
typical claudication or changes in perif^eral 
pulsations 

Complications. 

Occlusive arterial lesions of various vis- 
ceral organs have been described but few 
have been verified and most have actually been 
shown to he arteriosclerotic lesions 

Treatment. 

Although the treatment of Buerger’s dis- 
ease Is along the eame lines as for arterio- 
sclerosis obliterans, treatment can be more 
conservative since Buerger s disease has a 
more favorable long-term prognosis 

The most important aspect of care is 
strict prohibition of smoking If the patient 
refuses to accept this restriction the disease 
is almost certain to progress in spite of at^ 
treatment 

Sympathectomy is indicated to help relieve 
the vasospastic manifestations to aid in es- 
tablishing collateral circulation, to relieve 
Intermittent claudication and rest pain, and to 
favor the development of collateral circula- 
tion to promote healing at an amputation site 

Arterial grafts may be considered when 
arteriograms show localized blockage of a 
vessel with the distal vessels open 

If the disease is well managed, amputa- 
tion is usually not required However, the 
indications for amputation are similar to those 
given for arteriosclerosis obliterans (reactive 
hyperemia tests) In Buerger's disease, how- 
ever, a more conservative approach is used 
as regards conservation of tissue If there Is 
evidence of both large and small vessel dis- 
ease or severe pain, the conservative approach 
may have to be abandoned and amputation re- 
sorted to 

Prognosis 

The course depends upon the extent and 
rapidity of development of arterial occlusive 
lesions and the development of collateral chan- 
nels The disease usually becomes quiescent 
after many exacerbations and remissions The 
prognosis for an involved limb is excellent 
provided early treatment (primarily cessation 
of the use of tobacco) is instituted 


Horwitz. O Buerger ^ disease retrieved. 

Ann Int Med 55 341-4, 1951 
Wcssler. S. , & others A critical evaluation 


of thromboangiitis obliterans the case 
against Buerger's disease New Englard 
J.Med 262'1149-60. 1960 


TEMPORAL ARTERITIS 


Temporal arteritis is almost without ex- 
ception a disease of men and women over 55 
years of age The etiology is not known 

Clinical Findings, 

A Symptoms and Signs For weeks or 
months before localizing symptoms appear 
there may be low-grade fever, anorexia, 
malaise, fatigue, and weight loss The pa- 
tient then complains of severe throbbing fron- 
tal or occipital headaches which persist for 
some lime The most serious manifestation 
is sudden or gradual loss of vision in one or 
both eyes (50% of cases) as a result of involve- 
ment of the central retinal artery. 

The involved temporal or occipital arter- 
ies are firm, tender cords which may be 
nodular and are usually pulseless Erythema 
In the same region is ueually present Vari- 
ous abnormalities may be noted on examlnatloa 
of the ocular fundi 

B Laboratory Findings Mild anemia, 
leukocytosis with a shift to the left, and a 
markedly elevated sedimentation rate are usu- 
ally present 

Treatment. 

A Relief of Pain Opiates are contra- 
indicated because of the danger of addiction In 
chronic cases In the past, excision of the 
Involved segment of the artery was done to 
relieve pain Local injections of procaine or 
Hdocaine (Xylocaine®) are a useful means of 
relieving pain 

B Steroid Therajqr Begin steroid ther- 
apy aa soon as the diagnosis is made Ocular 
complications can be prevented only with these 
drugs, and other symptoms are also well con 
trolled Start with large doses (300 mg 
cortiscme or comparable amounts of the newer 
analogues) Keep dosage at 200 mg of cort - 
Bone (or equivalent) until symptoms are ccsi- 
trolled (usually 2-5 weeks) Then reduce^ 
dosage gradually, but continue doses of 25- 
mg. of cortisone (or equivalent) until the d s* 
ease has run its natural course 

Prognosis 

Temporal arteritis is a self-Umito^* 
generally benign disease which runs its cour 
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in 2 months to 2 years. Visual impairment la 
usually permanent and is the most serious com- 
plication 


ACROCYANCSIS 


Acrocyanosis is an uncommon vasospastic 
disturbance of the small arterioles of the skin 
of unknown etiology It may occur at any age 
and is most common In women The patient 
usually complains of persistent, long-standing 
coldness, sweating, and bluish discoloration 
of the fingers, hands, toes, and feet There 
may be some swelling, but no pain The symp- 
toms are usually worse during cold months 
There are no helpful laboratory findings 

Treatment consists of reassuring the pa- 
tient that this is an entirely benign condition, 
protection from cold, and, rarely (in severe 
eases}, sympathectomy 

The color changes may persist for life 


Estes, J E Vasoconstrictive and vasodilative 
syndromes of the extremities Afod Con- 
cepts Cardlovas Dis 25 355-60, 1956 


RAYNAUD’S DISEASE 


Essentials of Diagnosis 

• Paroxysmal bilateral aytnmetric pallor 
and cyanosis followed 1^ rubor of skin 
of extremities 

• Precipitated by cold or emotional up- 
set, relieved by warmth 

• Absence or only minimal gangrene 

• Primarily a disorder of young women 

Differentiate from the numerous 
disorders which may be associated 
with Raynaud’s phenomenon, including 
occlusive arterial diseases, neuro- 
genic lesions, scleroderma, dissem- 
inated lupus erythematosus, and the 
cryoglobulinemias, and from other 
vasospastic diseases, primarily acro- 
cyanosis and livedo reticularis. 

General Considerations. 

Raynaud’s disease Is the primary or Idio- 
pathic form of paroxysmal digital cyanosis 
Raynaud’s phenomenon is the secondary form 
of paroxysmal digital cyanosis. 

In Raynaud's disease the digital arteries 
respond excessively to vasospastic stimuli. 


The etiology is not known, but some abnormal- 
ity of the sympathetic nervous system seems 
to be active in this entity The disease occurs 
primarily in females between puberty and age 
40, and a family history of a vasospastic phe- 
nomenon can often be obtained 

Clinical Findings. 

The classical description of Raynaud's 
disease is that on exposure to cold or in re- 
sponse to an emotional stimulus, the tips of 
the fmgers of both hands become first pale and 
then cyanotic, often with numbness, coldness, 
and perspiration With prolonged cyanosis, 
there may be aching and awkwardness of mo- 
tion The attack usually terminates spontan- 
eously or upon remaining in a warm room or 
upon placing the part In warm water During 
recovery there is intense rubor, throbbing, 
paresthesia, and slight swelling Initially 
only one hand may be involved, but eventually 
the disorder becomes bilateral and symmetric 

As the disorder progresses, the color 
changes may involve more proximal parts of 
the fingers, the hands and feet Small trophic 
lesions and small gangrenous ulcers may ap- 
pear on the fingertips Severe pain, sclero- 
dactylia and contractures eventually may 
cause considerable disability Extensive 
gangrene never occurs 

Raynaud s phenomenon differs from Ray- 
naud s disease only in that it is more often 
unilateral or Involves only 1-2 fingers 

Between attacks there may be no abnormal 
findings For diagnostic purposes an attack 
should be induced if possible by exposure of 
the hands or the whole body to cold Periph- 
eral pulses are normal 

Differential Diagnosis. 

Differentiation must be made between 
Raynaud s disease and the numerous disorders 
which may be associated with Raynaud’s phe- 
nomenon These include thromboangiitis 
obliterans, arteriosclerosis obliterans, cer- 
vical nb, scalenus anticus syndrome, collagen 
diseases, and disorders characterised by cold 
agglutinins and cryoglobulinemia 

The differentiation from TAO Is usually 
not difficult TAO is a disease of men, and 
when Raynaud's phenomenon occurs in TAO 
It usually occurs In one or 2 digits only The 
absence of weakness of peripheral pulses rules 
out the possibility of Raynaud s disease and is 
essential also In differentiating Raynaud's dis- 
ease from ASO ASO occurs generally in an 
older age group, and Raynaud’s phenomenon 
inthla condition is rarely bilateral or sym- 
metric . 
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Ravnaud s phenomenon commonlj occurs 
in patients with cervical rihs or the scalenus 
anticus s>ndrorne The symptoms tn these 
disorders are generally unilateral and bra- 
chial plexus compression symptoms tend to 
dominate the clinical picture The larious 
maneuvers and tests helpful in diagnosing these 
conditions should be performed on any patient 
Viith unilateral Raynaud s phenomenon 

It may be difficult to differentiate the skm 
thickening in Raynaud s disease from the early 
stages of scleroderma v,ith Raynaud s f^te 
nomenon If Raynaud s phenomenon has been 
present for some years but sclerodermatous 
changes are minimal the diagnosis of Ray- 
naud 6 disease is more likely The skin of 
the face neck and chest are imolved in the 
later stages of scleroderma and esophageal 
involvement is manifested by dysphagia 

Raynaud s phenomenon is occasionally the 
presenting complaint in systemic lupus ery- 
thematosus 

Ciyoglobuluis are abnormal proteins 
which are precipitated on exposure to cold and 
cause a disorder simulating Raynaud s disease 
They are usually found in serious diseases 
and the diagnosis is not difficult Testing for 
cryoglobulins may be worthwhile in atypical 
cases of Raynaud s phenomenon 

In acrocyanosis the cyanosis of the hands 
is permanent and diffuse 

Treatment 

Most mild cases of Raynaud s disease are 
successfully treated by the avoidance of cold 
and injury to the fingers In more severe 
eases dilatation of the cutaneous vessels to the 
skin of the hands by means of dorsal sympa- 
thectomy is probably still the most effective 
method of treatment Because sympathetic ac 
tivify tends to return in 2 5 years sympathec 
tomy should be reserved for severe cases 
These patients should stop smoking 

The use of vasodilator drugs such as tola 
zoline (Prlscollne") 25 50 mg 3 4 times 
daUy or nylidrln (Arlidlri*) 6 mg 3 4 times 
daily after meals may be of value Liothyro 

nine (Cytomet®) 25 meg q i d and reser 
pme 0 25-0 5 mg dally have been effective 
in some cases (Peacock) 

Prognosis 

Raynaud s disease is usually benign caus- 
ing mild discomfort on exposure to cold and 
progressing very slightly over the years In 
a few cases rapid progression does occur so 
that the slightest change in temperature may 
precipitate the color changes It Is in this 
situation that sclerodactylia and small areas 
of gangrene may be noted and these patients 


may become quite disabled by severe pain and 
limitation of motion and secondary fixation «( 
distal joints 


Bstes J E See reference under Acrocyano 
sis p 247 

Gifford R W Jr The clinical slgnlficarce 
of Raynaud s phenomenon and Raynaud s 
disease M Clin North America 42 SS3 70 
1958 

Gifford R W Jr Hines, E A Jr 4 
W McK Craig Sympathectomy for 
Raynaud s phenomenon Circulation 17 5 
13 1958 


LIVEDO RETICULARIS 


Livedo reticularis is a vasospastic dis 
order of unknown etiology which causes a con 
Btant mottled discoloration on large areas of 
the extremities It occurs primarily in 
women 

Patients with this disorder complain of a 
persistent bluish mottling of the lower extrem 
ities at times involving only the lower portloot 
but occasionally involving the thighs and the 
hands and arms (usually to a lesser degree) 
The color may change to a reddish hue inwarr 
weather but never entirely disappears spw 
taneously A few patients complain ol P***® . 
thesias coldness or numbness in the involvw 
areas Rarely a history of recurrent ulcere 
tions in the lower extremities can be obtained 
Bluish mottling of the extremities Is dieg 
nostic The peripheral pulses are norma! 

The extremity may be cold with Increased 
perspiration 

Livedo reticularis must be differentiated 
from acrocyanosis Raynaud s disease and 
organic occlusive diseases 

Treatment consists of protection from ex 
posure to cold and vasodilators (e g 
aollne 23 50 mg q t d ) in more severe 
cases If ulceration or gangrene Is present 
bed rest compresses vasodilators and oc 
casionally sympathectomy may be Indicated 
In most instances Itvedo reticularis is 
entirely benign In a few patients recurrent 
ulceration and even gangrene may require 
periodic hospitalization 

Barker N W Hines E A &.W McK 
Craig Livedo reticularis A peripheral 
arterial disease Am Heart J 21 592 6 
1941 
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ERYTHHOMELALGIA 

(Erythermalgla) 


REFLEX SYMPATHETIC DYSTROPHY 
(Cansalgia) 


Erj^hromelalgia is a paro^smal bilateral 
vasodllative disorder of unknown etiology Idio- 
pathic (primary) erythromelalgla occurs in 
otherwise healthy persons, rarely In children, 
and affects men and women equally A second- 
ary type is occasionally seen in patients with 
polycythemia vera, hypertension, gout, and 
organic neurologic diseases 

The chief symptom Is bilateral burmng 
distress lasting minutes to hours, first involv- 
ing circumscribed areas on the soles or palms 
(or both) and then, as the disease progresses, 
the entire extremity The attack occurs in 
response to stimuli producing vasodilatation 
(e g., exercise, warm environment), especial- 
ly at night when the extremities are warmed 
under the bedclothes Relief may he obtained 
by cooling the affected part and by elevation 
Reddening or cyanosis as well as heat may be 
noted 

No findings are generally present between 
attacks On induction of the syndrome, heat 
and redness wilt be noted In association with 
the typical pain. Skin temperature and arte- 
rial pulsations are increased, and the involved 
areas may sweat profusely 

Erythromelalgia must be differentiated 
from peripheral neuritis and organic occlusive 
diseases, and from acrocyanosis 

In primary erythromelalgia, aspirin may 
give excellent relief The patient should avoid 
warm environments. In severe cases, ff 
medical measures fall, section or crushing of 
peripheral nerves may be necessary to relieve 
pain. 

Primary Idiopathic erythromelalgia ze 
uniformly benign The prognosis In secondary 
erythromelalgia depends upon the underlying 
disease 


Estes, J.E. • See reference under Acrocyano- 
eis. p. 247. 


Essentials of Diagnosis 

• Burning pain and hyperesthesia m an 
extremity associated with cyanosis 
and coldness 

• Atroj^y of skin and muscle may be 
present 

• History of preceding trauma, disuse, 
or operation on the extremity. 

Differentiate from myositis, flbro- 
sltis, and tendinitis 

General Considerations. 

Trauma or operation seems to be the 
commonest cause of this neurovascular syn- 
drome. although the injury may have been so 
slight as to be overlooked by the patient Re- 
ports of one type "shoulder-hand syndrome,' 
have become more frequent In recent years 
following disuse, prolonged bed rest, and 
myocardial infarction 

Clinical Findings 

A Symptoms and Signs Pain on use of 
the involved extremity is first noted several 
weeks to months after the inciting episode 
The pain is often quite severe and leads to 
further limitation of joint motion and deformity 
Symptoms are usually aggravated by cold ens 
vironinent or dependency The patient’s life 
may be dominated by the effort to avoid the 
slightest trauma to the extremity 

The skin of the extremity is usually cold, 
moist, cyanotic, and atrophic, with loss of 
hair There may be episodes of Epical Ray- 
nauiS's phenomenon as well as edema and ten- 
derness. especially over various trigger points 

B X-ray Findings Osteoporosis of bonb 
is commonly seen on x-ray 

Prevention 

Avoid trauma to the affected part In the 
"shoulder-hand” syndrome physical therapy 
may be of value 

Treatment. 

The symptoms usually subside spontane-. 
ously after 1-2 years, conservative therapy, 
consisting of keeping the affected area cool 
and protected from stimuli, is therefore the 
treatment of choice Narcotics should be 
avoided if possible. 

Sympathectomy (If sympathetic nerve block 
gives relief) is the operative treatment of 
choice If conservative therapy fails Division 
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of the nerve distal to the site of irritation al- 
though it relieves the causalgia produces de- 
nervation of the tissue and therefore often 
other more distressing symptoms Spino- 
thalamic tractotomy is a desperate measure 
not uniformly su-'cessful, and reamputation of 
the stump is usually followed by recurrence 
of symptoms in the res-ised stump 

Prognosis 

Marked emotional and physical disability 
may occur Spontaneous remissions are rare 
if treatment fails the prognosis for a useful 
life is poor 


ARTERIOVENOUS FISTULAS 


TRAUMATIC ARTERIOVENOUS 
FISTULAS OF THE EXTRENUTIES 


Essentials of Diagnosis 

• Increase in size of an extremity and 
elevation of temperature of the part 
occurring after injury 

• Continuous thnll and bruit ( 'machinery- 
like murmur) over fistula 

• Signs of venous insufficiency often 
present 

• Signs of high-output cardiac failure 
may be p-esent 

Differentiation must be made pri 
maril> from chronic venous insuffi- 
ciency Chronic venous insufficiency 
secondary to varices or phlebitis is 
not associated with a warm eirtrenii^ 
and there will be no bruit Ulcers in 
chronic venous insufficiency are lo- 
cated in the region of the medial 
malleolus whereas the ulceration 
occurring with arteriovenous fistulas 
is more commonly in the distal part 
of the foot 

General Considerations 

Acquired arteriovenous fistulas of the 
**treroitles are almost always secondary to 
penetrating wounds and are therefore most 
often seen in men They may occur ar^where 
la the extremities or in the brain chest ab- 
domen, or wherever an artery and vein are In 
close proximity to each other 

Clinical Findings 

A Symptoms and Signs The patient -wUl 
give a history of penetrating injury and will 


usually note that in the ensuing years the Itob 
has become larger and warmer than its mate 
and that varicose veins have developed In the 
affected part Increased pigmentation and 
even stasis ulceration may occur 

The outstanding sign is a ‘machinery- 
like murmur over the fistula which Is heard 
throughout systole and diastole with accentu- 
ation during systole The murmur may also be 
associated with a thrill and can usually be 
heard promptly after the Injury causing the 
flstula Skin temperature is increased and 
signs of venous insufficiency are common as 
a result of the increased venous pressure 
caused by direct communication between the 
artery and vein Venous pulsations cano'ten 
be seen Signs of cardiac enlargement and 
failure are not common but may be present 
especially in large fistulas of long duration 
Pulse pressure is often markedly widened 
When the fistula is closed by digital pressure 
a sharp decrease in pulse rate occurs {Bran- 
ham s sign) 

B Laboratory Findings The venous 
pressure in the region of the fistula is In- 
creased Total blood volume may be increased 
Oxygen saturation in the veins of the affected 
extremity will be higher than In those of the 
opposite member 

C X-ray Findings Arteriography Is of 
great help in some cases 

Treatment 

Repair of the defect should be carried on 
soon after the initial wound has healed end the 
tiasue reaction has subsided in order to pr* 
vent local and cardiac complications 

Prognosis 

Prognosis depends greatly on the locatun 
size and duration of the lesion The disease 
may be relatively benign or may cause a fata 
secondary congestive heart failure 


See reference at end of next discussion 
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CONGENITAL 

AHTEHIOVENOIK FISTULAS 


Essentials of Diagnosis 

• Increased size of an extremity and 
elevation of temperature of the part 

• Varicose veins are almost always 
present 

• Thrill and bruit are usually not 
present 

• Birthmarks are common 

General Considerations 

Most congenital arteriovenous fistulas 
occur in the extremities but they may occur 
in other regions (e g , In the lung in heredi- 
tary hemorrhagic telangiectasia) The ab- 
normal commumcations betv^en arteries and 
veins are usually small and multiple and may 
occur anywhere in the extremity 

Clinical Findings 

A Symptoms and Signs These are much 
the Same as In traumatic fistulas, but there 
will be no history of trauma and symptoms 
often occur In early life There is enlarge- 
ment of the limb which is wanner than the 
unaffected extremity Stasis pigmentation and 
ulceration may occur Various birthmarks 
are common, and varices are usually noted 
early 

Thrills or bruits are rarely present since 
the arteriovenous communications are gener- 
ally between small vessels Except for these 
differences, and the fact that cardiac enlarge- 
ment and failure are generally absent, the 
signs are the same as In traumatic fistulas 
(see above) 

B Laboratory Findings As in traumatic 
fistulas (see above) 

Treatment. 

Surgical correction Is seldom possible 
In rare cases of single fistula or where the 
abnormality is confined to a readily accessible 
area, division of the communication may be 
feasible Proximal ligation of the largest 
.artery Involved is usually not successful and 
may be dangerous 

When the fistulas are present in the lower 
extremities elastic bandages or stockings 
may pre\ ent flow of blood into the superficial 
'elns and thus control secondary varicose 
veins 

Prognosis 

Because in most instances the arterio- 
venous communications are multiple, surgical 


therapy often fails and the prognosis for res- 
toration of a normal limb is not good The 
prognosis for life is excellent since there are 
essentially no serious complications Brain 
abscess, often due to Actinomyces may co-n- 
plicate pulmonary arteriovenous fistula 


Keeley, J L , Schalrer, A E , & I G Pesej^ 
Peripheral arterial aneurysms and arterio- 
venous fistulas S Clin North America 40 
97-110 1960 

Muenster J J , Graettlnger, J S &.J A 
Campbell Correlation of clinical and 
hemodynamic findings In patients with sys- 
temic arteriovenous fistulas Circulation 
20 1079-86, 19a9 


DISEASES OF THE AORTA 


THORACIC & ABDOMINAL 
AORTIC ANEURVSMS 


Essentials of Diagnosis 

• Pain in region of dilated artery or 
symptoms of pressure on neighboring 
structures (or both) 

• An expansile pulsating mass with as- 
sociated systolic bruit 

• X-rays may reveal calcium in the wall 
of the enlarged aorta or destructive 
changes m adjacent bony structures 

• Symptoms may be entirely lacking 

Aneurysms of the thoracic aorta 
must be differentiated from Intra- 
thoracic tumors pulmonary artery 
aneurysms and poststenotic dilatation 
of the pulmonary artery Chest x-ray 
and fluoroscopy will usually make the 
differentiation Abdominal aneurysm 
must be distinguished from other Intra- 
abdominal tumors 

General Considerations 

Aneurysms of the thoracic aorta are raort 
often secondary to syphilitic involvement of the 
vessel but about 20% are caused by atheroscle- 
rosis With the tjecreasing incidence of sj-ph- 
iUs relatively more atherosclerotic thoracic; 
aneurysms are now being recognized Trauma 
Is a rare cause of these aneurysms Thoracic 
aneurysms are more common In men by a ratio 
of 4 1 
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Abdominal aortic aneurysms and aneu- 
rysms of the peripheral arteries are primarily 
due to atherosclerosis, although trauma is not 
an Infrequent cause of peripheral aneurysms. 
These are all more common in the older age 
group and in men 

Clinical Findings. 

A. Symptoms and Signs Patients with 
aneurysms of the thoracic aorta often have no 
symptoms, but if the aneurysm enlarges 
rapidly or attains a large else U may encroach 
on surrounding structures When this happens 
there may be substernal pain, symptoms of 
superior vena cava obstruction, dysphagia, 
dyspnea, hoarseness, or a brassy cough An- 
eurysms of the abdominal aorta may also be 
asymptomatic or may cause diffuse abdominal 
pain or palpitation in the abdomen Similar 
symptoms may be noted in aneurysms of the 
femoral, popliteal, subclavian, axillary, or 
brachial arteries 

A tracheal tug may be noted. Thoracic 
aortic aneurysms may cause dullness to per- 
cussion over the upper thorax A systolic 
brutt over the aneurysm as well as a tym- 
panitic aortic second sound may be noted on 
auscultation, but physical signs are often ab- 
sent 

Other aneurysms are diagnosed primarily 
by noting an expansile pulsating mass in the 
region of the Involved artery, often with a 
syatolle bruit in the same area 

B, X-ray Findings Fluoroscopy and 
x-rays of the chest are the most valuable pro- 
cedures in the diagnosis of thoracic aneurysms, 
often showing a mass with calcification to its 
wall Aortography may help in the diagnosis, 
but this Is rarely necessary 

Treatment. 

Since thoracic aortic aneurysms arc usu- 
ally progressive in slae and in symptoms and 
finally rupture, surgical resection is the treat- 
ment of choice. Large saccular aneurysms 
with narrow necks are removed at the neck 
with no interruption of blood flow, however, 
saccular and fusiform aneurysms require in- 
terruption of the blood flow, removal of the 
aneurysm, and replacement by means of an 
aortic graft Interruption of the blood flow is 
accomplished by means of extracorporeal cir- 
culation or shunting, with associated hypo- 
thermia 

The treatment of large abdominal aneu- 
rysms is resection In all cases. In an aneurysm 
smaller than 7. 5 cm, in diameter, especially 
if the patient has other vascular disease, cmi- 
servatlve therapy may be Indicated Treat- 
ment of peripheral aneurysms Is resection and 
replacement by grafting 


Prognosis. 

The prognosis of aneurysms of the thoracic 
aorta is poor, and death is generally due to 
rupture of the aneurysm into one of the struc- 
tures of the thoracic cavity. 

Death from rupture of an abdominal aortic 
aneurysm is not uncommon, and the sudden on- 
set of abdominal pain in the region of the aneu- 
rysm should alert the physician to this grave 
complication. 

Aneurysms in the extremity may be rela- 
tively benign, but compUcatlona may lead to 
toss of limb or even life The commonest 
complications are distal embolization from 
thrombi In an aneurysm, leaking of the aneu- 
rysm, and pressure on neighboring veins and 
nerves by the aneurysm or hematoma. 


Roberts, B , Danielson. G,, &W.S Blake- 
more s Aortic aneurysm Report of 101 
cases Circulation 15 483-91, 1957 
Schatz. I.J. . Falrbalm, J.F., & J.L. Juergens 
Abdominal aortic aneurysms: reappraisal. 
Circulation 26 200-5, 1962, 


DISSECTING ANBURySM 


Essentials of Diagnosis 

• Sudden severe chest pain with radiation 
to back, abdomen, and extremltle* 

• Symptoms of shock almost invariably 
present 

» Other signs and symptoms of diaaec* 
tion due to obstruction of orifices of 
branches of aorta 

• History of hypertension nearly always 
present 

• Dissection occurs primarily In males. 

Ceneral Considerations. 

Cystic medial necrosis is the underlying 
pathologic finding in most cases Rupture o 
the tntima. which is most often through an 
atherosclerotic plaque, is followed by dissec 
tlon of the medial layer of the aorta. It 
conttnue both up and down the aorta and tnvo 
some of Its branches There may be 
rupture and sudden death, or internal ruptm 
back into the lumen of the aorta. . 

Hypertension is present In the 

patients, usually middle-aged males The 

order Is common in patients with Marfan s 
syndrome, and occurs occasionally during 
pregnancy or with coarctation of the aorta 

Clinical Findings 

A . Symptoms and Signs The onset is u 
ally sudden, with severe agonizing, 
pain, usually in the anterior chest The pa 
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may radiate to the head, neck, back, abdomen 
and lower extremities, and may do so in an 
orderly, progressive fashion Shock Is almost 
always present, but in spite of this the BP Is 
often elevated (I e , shock due to relative fall 
in BP) Obstruction of the carotid arteries may 
lead to convulsions, hemiplegia, or coma and. 
If the orifices of the vessels supplying the spinal 
cord are involved, paralysis of the lower ex- 
tremities Obstruction of branches of the aorta 
supplying the extremities is frequent and may 
lead to difference in BP in the arms, absent 
pulsations in an extremity, or signs of acute 
arterial occlusion An aortic diastolic mur- 
mur due to functional insufficiency caused by 
retrograde dissection may be noted Fever is 
commonly present 

B Laboratory Studies Leukocytosis is 
found frequently, as Is rapidly progressing 
anemia also If external rupture occurs ECG 
changes are often absent unless dissection in- 
volves a coronary ostium 

C. X-ray Findmgs Chest x-rays may re- 
veal widening of the aortic shadow as com- 
pared to a previous roentgenogram In sub- 
jects surviving the initial episode and in whom 
surgical treatment is contemplated, aortog- 
raphy may be indicated 

Differential Diagnosis 

Dissecting aneurysm Is most commonly 
confused with acute myocardial infarction 
The diagnosis of dissection is favored by the 
presence of hypertension In association with 
pain and shock the persistence of the pain in 
spite of narcotics, and the occurrence of the 
peak of Lntensi^v of the pain within seconds 
rather than minutes of its onset Radiation of 
the pain to the lumbar region, the thighs, and 
hips should strengthen the suspicion of dissec- 
tion, as would differences in BP and in periph- 
eral pulsations also The chest x-ray findings 
mentioned above may help in the differentiation 
The usual absence of ECG changes is helpful 
also 

Treatment. 

Treatment of a dissecting abdominal aneu- 
rysm is aimed at creating a re-entry from the 
dissection into the true lumen Shunting of the 
blood or hypothermia {or both) is required to 
prevent spinal cord damage while the aorta is 
clamped Resection and grafting should be 
considered If the Intlmal tear occurs distal to 
the left subclavian artery 

Prognosis 

The prognosis In dissecting aneurjsm of 
the aorta is grave Approximately one -third of 


those affected die suddenly Death occurs 
within hours or days in another 50-60"« This 
1b due to external rupture Into the mediastinum, 
pericardium, or the pleural or peritoneal cav- 
ity The remainder of patients may live for 
months to years Surgical treatment with es- 
tablishment of an aortic window ma> be of great 
help in the latter 2 groups 


Hirst, A E . St others Dissecting aneurysm 
of the aorta a review of SOa cases Medi- 
cine 37 217-79, 1958 


DISEASES OF THE 
PERIPHERAL VEINS 


VARICOSE VEINS 


Essentials of Dlagnoais 

• Dilated tortuous veins in the lower 
extremities 

•Varicose veins may cause no symptoms 
or may be associated with abnormal 
fatigue localized aches, or pares- 
thesias in the extremity 

Whenever varices are seen, arterio- 
venous fistulas should be considered 
The history of a penetrating wound the 
to-and-fro brmt and. If necessary, 
oxygen saturation studies and arteriog- 
raphy should differentiate this condition 
from varicose veins Hemangiomas and 
other blood vessel tunaors usually are 
not difficult to differentiate from local- 
ized varicose veins 

General Considerations, 

Varices may be primary (Idiopathic) or 
secondary to venous obstruction Primary 
varices develop probably as a result of a con- 
genital weakness of the veins or their valves 
They tend to occur in families, and prolonged 
standing seems to be an important causative 
factor Obesity seems also to predispose to 
their appearance 

Secondary varicose veins occur most com- 
monly following iliofemoral thrombophlebitis, 
but also during the later months of p’-egnancy 
and In various lesions obstructing venous re- 
turn (e g , abdominal tumors) 



254 Varicose Veins 


Clinical Findings 

A Symptoms and Signs Most commonly 
the patient presents with asymptomatic varices 
There may be heaviness or fatigue of the ex- 
tremity. localized pain, or night cramps Of- 
ten these symptoms seem to be on a functional 
basis rather than due to the varices 

Inspection usually shows brownish dis- 
coloration of the sWn There may be no sec- 
ondary tissue changes even In extensive vari- 
cosities 

B Percussion Test Palpation with I hand 
while striking along the course of the vein with 
the other will outline the varicosities 

C Trendelenburg s Test (Modified) Place 
the patient supine and elevate the limb to empty 
the superficial vessels Compress the greater 
saphenous vein proximal to the knee with a 
rubber tourniquet Simple varices (due to 
saphenofemoral valve incompetence) below the 
tourniquet will remain empty for over 20 
seconds and then will fill slowly from below 
If the tourniquet is released suddenly the sim- 
ple varicosities will fill suddenly from above 
If the varicosities fill rapidly from below with 
the tourniquet in place the test should be re- 
peated with the tourniquet just below the knee 
Konfilling now indicates simple varices due to 
saphenopopllteal valve incompetence Rapid 
filling Indicates postphlebttic varicosities 
with many Incompetent perforating or com- 
municating veins 

D Perthes Test This test Is used to 
determine if the saphenous and commumcatlng 
valves are competent or if deep venous ob- 
struction Is present 

1 Technic - With the patient standing 
apply a tourniquet to the thigh to occlude the 
superficial but not the deep veins of the leg 
Tieqiiire tne patient to wa'fK Tor b mxnutea 

2 Interpretation - (1) If the veins collapse 
the communicating veins are assumed to be 
competent If the veins fill slowly (V2-1 
minute) when the tourniquet is removed, the 
saphenofemoral valve is also competent (2) 

If the veins do not collapse, the valves of the 
communicating and saphenous veins are in- 
competent The pressure In the 2 systems is 
equal (3) If the veins distend and pain occurs, 
the deep veins are obstructed and the valves of 
the communicating veins may be Incompetent 

Complications 

Phlebitis may occur in vances (usually a 
benign complication) Chronic venous insuf- 
ficiency with edema, stasis dermatitis, and 
ulceration may occur 


Treatment. 

A« Conservative Treatment Although 
only surgery can provide prolonged relief 
when the saphenofemoral valve is Incompetent 
conservative measures consisting of elastic 
stockings and intermittent leg elevation may 
be of temporary value. Conservative meas- 
ures are also of value in the prevention of 
progression in mild cases 

The injection of varicosities with a scle- 
rosing solution IS more properly reserved for 
treatment of short segments that remain after 
surgery than for primary treatment Only 
2 3 areas should be injected at any one visit 

The technic for sclerosing consists of 
inserting a fine (2S gauge) needle into the 
varix while the leg Is dependent The leg may 
then be brought to a horizontal position After 
It 16 certain that the needle Is In the vein and 
when the vein is relatively free of blood, J-2 
ml of the sclerosing solution are Injected 
The needle Is then withdrawn, and the scle- 
rosing solution is held for 2-3 minutes inlta 
area of the injection by pressure above and be- 
low the site of injection Sodium psylliate 
(Sylnaflol®) and tetradecyl sulfate with benzyl 
alcohol 3% (Sotradecol®) are acceptable scle- 
rosing agents 

The recurrence rate after Injection Is 
high and complications (local reaction In- 
fection or deep thrombophlebitis) are not un- 
common 

B Surgical Treatment The treetaent of 
choice is high ligation at the saphenofemorsl 
junction with stripping of the vein and inter- 
ruption of the incompetent perforators ' 
pie low ligations of the major channels, with 
Interruption of the incompetent perforators. * 
preferred by some, but probably is not as 
satisfactory as ligation and stripping 

After surgery early ambulation with 
boots or elastic bandages Is encouraged w 
as recovery from the anesthesia will permi 
Standing and sitting are contraindicated W 
the legs should be elevated 

Prognosis 

The prognosis in primary varicose vein 
Is extremely variable, depending upon the 
presence or absence of chronic venous 
ficlency In secondary varices the underlyi"* 
causative disorder is the important factor 
However, even with removal of the primary 
causative factor, secondary changes due t® 
long-atacidlng insufficiency may not regres 

Montgomery, H , 4.H A Zlntel • Clinf'^' 
study and treatment of varicose veins 
Circulation 10 442-50, 1954 
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THROMBOPHLEBITIS 
OF SUPERFICIAL VEINS 


Essentials of Diagnosis 

• Red, pa.iid\A, tender raised areas on 
the sl^, usually In linear distribution 
along the course of visible veins 

• Often Involves several areas 

• No constitutional reaction 

The linear rather than circular 
nature of the lesion, the lack of ulcer- 
ation. and the distribution along the 
course of a superficial vein serve to 
differentiate superficial phlebitis from 
erythema nodosum, erythema indura- 
tum, panniculitis, and ilbromyosttis 

General Considerations. 

Superficial phlebitis may follow trauma to 
the veins, either chemical (e g . following 
I.V injections) or mechanical (e g , phlebitis 
following Injuries) It often occurs in varicose 
veins A special type of superficial phlebitis 
is that occurring vath visceral carcinoma 
(especially with carcinoma of the body and tail 
of the pancreas, but also with carcinoma of the 
lung, stomach, colon, prostate, or ovary), it 
iS thought to be secondair to increased blood 
coagulability It may be the earliest sign of 
carcinoma and tends to be recurrent Super- 
fieiel phlebitis may occur following surgery. In 
the postpartum period, or in any disorder re- 
quiring prolonged bed rest or immobility 
Superficial phlebitis is a not uncommon sign 
of thromboangiitis obliterans, and may also be 
seen with certain blood dyscraslas "Idio- 
pathic recurrent superficial phlebitis," which 
occurs primarily in healthy young men. often 
affects large superficial veins and is diagnosed 
primarily by exclusion of the other disoi^ers 
capable of causing superficial phlebitis 
‘‘Phlebothrombosls" Is the clinical term for 
the presence of a clot in a vein which has not 
caused an inflammatory reaction 

Clinical Findings. 

Painful raised areas on the skin of the ex- 
tremities are the major symptoms of super- 
ficial phlebitis. Firm, tender. Inflamed cords 
will be noted along the course of small super- 
ficial veins or along the great saphenous, small 
saphenous, or larger veins In the arms These 
are often multiple, slightly raised lesions The 
inflammatory reaction subsides In 1-2 weeks, 
but the firm cord may remain for a much long- 
er period Edema Is absent 


Treatment. 

If the process is well localized and not 
near the saphenofemoral junction, local heat 
and bed rest with the leg elevated are usually 
satisfactory. Phenylbutazone (Butazolldln®), 
100 mg t 1 d for 5 days, will aid in the 
resolution of the Inflammatory process, but 
is contraindicated in individuals with peptic 
ulcer 

If the process is very extensive or shows 
a tendency to proceed upward toward the 
saphenofemoral junction, or It it is m the 
proximity of the saphenofemoral junction im- 
tially, ligation and division of the saphenous 
vein at the saphenofemoral junction is indi- 
cated 

Anticoagulation therapy is not indicated 
unless there seems to be a rapid progression 
of the disease or if Involvement of the deep 
system seems imminent 

Prognosis 

The course is generally benign and brief, 
and the prognosis depends on the underlying 
pathology Phlebitis of a ssphenous vein oc- 
casionally extends to the deep veins, in which 
case pulmonary embolism may occur 


THROMBOPHLEBITIS 
OF DEEP VEINS 


Essentials of Diagnosis 

• Pam in the involved extremi^ 

• Edema, superficial vein dilatation, 
tachycardia, fever 

• Calf tenderness and positive Homans 
sign 

Differentiate phlebitis of the calf 
veins from fibrositis, sciatica, muscle 
strain, and rupture of a vein in the 
calf Iliofemoral phlebitis may be 
confused with acute arterial occlusion 
and lymphangitis or cellulitis, but ths 
presence of arterial pulsations and the 
lack of skin Inflammation usually polrjt 
to phlebitis 

General Considerations. 

Thrombophlebitis of the deep veins most 
commonly occurs following delivery, surgery, 
or trauma Stasis of blood following pro- 
longed bed rest or immobilization is believed 
to be a major causative factor. \Vhcn deep 
phlebitis occurs In Infectious diseases and 
heart disease, the same factor is probably at 
work. Deep phlebitis may also be seen in 
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marked obesity or with the various carcinomas 
listed under superficial phlebitis, and may 
rarely be of the idiopathic recurrent type 

Clinical Findings 

The primary symptom of thrombophlebitis 
of the deep veins is pain If the popliteal or 
iliofemoral veins are involved, swelling of the 
leg will be noted The onset is generally acute 
and the pain moderate 

Phlebitis of the calf -veins is characterixed 
by tenderness in the calf muscles, particularly 
on bilateral pressure There is no edema, 
and no constitutional symptoms or signs occur 
Iliofemoral phlebitis on the other hand, is 
characterized by edema of varying degrees 
Fever is usually present but is rarely over 
38 0*C (102*F ) Tachycardia is not uncom- 
mon Tenderness in Scarpa s triangle, di- 
lated superficial veins, and diffuse enlarge- 
ment of the limb make up a characteristic triad 
Homans sign (pain behind the knee when the 
foot is forcibly dorslflexed) may or may not be 
present in thrombophlebitis of the deep veins 
The symptoms and signs in axillary or sub- 
clavian phlebitis are similar to those described 
for lUetemoral thrombophlebitis 

Complications 

The major complication of deep phlebitis 
Is pulmonary embolism Chronic venous In- 
sufficiency and varicose veins may occur 

Prevention 

A Early Ambulation Prolonged bed rest 
or inactivity should be avoided, especially in 
elderly patients Have the patient up and about 
as soon as possible after operation or acute Ill- 
ness Walking a few steps is preferable to 
sluing for half an hour or more In a chair 

B Bed Exercises If bed rest is neces- 
sary. passive or active bed exercises should 
be instituted as soon as possible and should be 
continued as long as the patient must remain In 
bed These consist of active or passive flexion 
of the toes, ankles, knee, and hips, repeated 
5-10 times every hour while awake 

C Movement in Bed Keep the bedclothes 
loose so the patient can move his legs freely 

D Elevation and Compression Elevation 
of the foot of the bed 10-15 cm. (4-6 inches) 
and wrapping the legs from the toes to Just be- 
low the knees with elastic bandages will usually 
promote venous return 

E. Routine Prophylactic Use of Anticoagu- 
lants In elderly patients who cannot perform 


any of the above exercises, anticoagulants may 
be of value In general, however, the routine 
prophylactic use of anticoagulants is not ad- 
vised 

Treatment. 

A Anticoagulant Therapy As soon as the 
diagnosis of venous thrombosis is made, anti- 
coagulant therapy must be started at once 
Note* The prothrombin level and Lee-White 
clotting time roust be determined first 

1. Heparin - For Immediate effect, ad- 
minister 25-75 mg (3/8-1 V4 gr.JI V. and re- 
peat every 6 hours, determining the Lee-Wh'te 
clotting time before each dose, until the pro- 
longed effect of the subcutaneously adtninlstefei 
material has taken effect (persistent prolonga- 
tion of the clotting time). 

Concomitantly with the I V. dosage, inject 
a highly concentrated aqueous solution of hep- 
arm <200 mg per ml ) slowly through a No 25 
needle into the subcutaneous fat 2 5-S cm (1-2 
Inches) below the posterior iliac crest Aver- 
age doses are as follows 

100 lb patient - 100 mg (iV? gr ) 
every 12 hours 

1501b patient - 125 mg (2 gr ) 

every 12 hours , 

175.200 1b patient - 125-150 mg {8-3^2 
gr ) every 12 hours 

Cheek Lee-Whlte clotting time before 
starting treatment and just before the next 
dose If the clotting time exceeds 18 inlniitel 
defer the next dose until It falls below this 
level Modify dosage as necessary This 
gives a prolonged anticoagulant action The 
dosage usually ta repeated every 12 hours hu 
the effect may last IB to 36 hours 

At present the most general use of hejrar 
Is during the first stage, or from the first to 
the third days of anticoagulant therap// 
the oral prothrombin depressants become *'* 
fectlve The subcutaneous administration o 
heparin may be used alone without the adoiti 
of prothrombin depressants, , . 

2. Prothrombin depressants - 
depressants differ in rapidity of onset and ^ 
Mon of effect The actual figures are dep*™* 
ent upon dose, but approximate values for 
comparison are given In the table. Blshy* 
droxyeoumarin Is probably the most widely 
used None offers advantages sufficient to 
Justify changing from a preparation with wh e 
the physician is experienced The *nd»ndlon 
cause a greater incidence of allergic re*®* 
and the prothrombin response is less ^ 

A good therapeutic effect has been aehie 
when the prothrombin activity has fallen to s 
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Prothrombin Depressants 



DOSAGE (ORAL)* 

Approximate 
Time to Peak 
Effect (Days) 

Approximate 
Duration of 
Effect (Days) 

Ist Day 


Usual Daily 
Maintenance 
and Range 

Bishydroxycoumarin 

(Dicumarol®) 

200-40Q mg 


■nsfuiH 

2-3 

4 

Wartartn (Coumadin®, 
Panwarfin® A thrombin®) 

30 50 mg 



1-2 

2-3 

Dlphenadione 

{DIpaxln®lt 

40 60 mg 



2-3 

io 

Phenindlone (Danllone®, 
fledulin®)t 

100 250 mg 
b i d 




4 

Anislndlone 

(Miradon®)t 

300 mg 

BH 


1-2 

4 

Phenprocoumon 

(Llquamar®) 

30 mg 



1-2 


Acenocoumarol 

(Sintrom®) 

16 28 mg 

8-16 mg 


1-2 

2 

Ethyl blscoumacetate 
(Tromexan*) 

750 900 mg. 
b 1 d 

150 300 mg 
bid. 

300 mg 
(150 450) 
b i d 

1 



•Only warfarin may be given 1 V The oral route is almost always used Dosages given are 
single dally doses unless otherwise specified 

tlndandlone derivative Allergic reactions Including agranulocytosis, occur Hepatitis may 
occur with phenindlone 


least SCT'g. preferably as close to 197« as pos- 
sible At the beginning of treatment dally pro- 
thrombin activities should be determined and 
the subsequent dose withheld until the report 
la received In weU-stabilUed patients weekly 
or even monthly determinations may be ade- 
quate 

The usual starting doses and maintenance 
doses of the common antl-prothrombin drugs 
are shown in the following chart Patients 
with initial activities below SO-IOO^b should 
receive smaller doses 

3 Duration of therapy vanes with each 
case For most patients this Is about 10-14 
days Continue the therajy for about 7 days 
after there is no further fever or pain 

4 Treatment of bleeding and overdosage - 
The principal danger from anticoagulant ther- 
apy la abnormal bleeding In bleeding due to 
heparin excess the coagulation time can be 
rapidly returned to normal by injecting 17» 
protamine sulfate in physiologic saline 1 V 
Give a dose equal (mg for mg ) to that of the 
administered heparin The duration of action 
of heparin Is 2 hours 

Toluidtne blue. 4-6 mg /Kg slowly 1 V 
In physiologic saline, acta more slowly than 
protamine, but Its effect lasts many hours 

Ilexadlmethrlne bromide (Polybrene*) is 
an alternative heparin antagonist administered 
as described for protamine 


If long-acting heparin has been adminis- 
tered It may be necessary later to repeat the 
protamine 

Bleeding due to excess prothrombin de- 
pressants is more difficult to control, for the 
prothrombin level rises slowly after therapy 
IS discontinued For severe bleeding, stop 
the drug and do not use it again Give a trans- 
fusion of fresh cltrated blood or reconstituted 
plasma immediately Give one of the following 
(1) Phytonadione (Mephyton®), 50-200 mg I V 
slowly (at rate not over 10 mg /minute by 
syringe or added to venoclysis of detrtrose or 
saline) repeat every 6 hours as necessary 
This acts more rapidly than synthetic vitamin 
K— like products (e g .menadione) (2) Mena- 
dione sodium bisulfite (Hykinone®), 72 mg 1 V 
stat For mild bleeding (mild nasal, hemor- 
rhoidal, urinary oozing), stop drug and re- 
start at lower dosage after prothrombin time 
rises to 20-30%, and give phytonadione (Mephy- 
ton®) 5-30 mg orally If bleeding is not con- 
trolled or becomes more severe, give phyton- 
adione I V aa above 

If the prothrombin level drops below 10^ 
and does not rise above 25-30% In 2 days after 
discontinuing medication, overdosage of pro- 
thrombin depressant must be assumed even if 
bleeding does not occur Give phytonadione 
(Mephyton®) 5-30 mg orally When pro- 
thrombin rises, the drugs may be given again 
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B Vein Ligation Vein ligation is recom- 
mended for any case in which anticoagulant 
therapy Is contraindicated These are patients 
with purpura, open ulcers, drainage tubes, cer- 
tain patients with renal or hepatic disease, and 
patients being prepared forC^S surgery Vein 
ligation Is also Indicated if there are signs of 
propagation of the thrombus If emboli continue 
to occur during anticoagulant therapy, or if 
septic phlebitis is present 

C General Measures The patient should 
be at bed rest with the foot of the bed elevated 
10-15 cm (4-6 Inches) An elastic bandage Is 
applied snugly from the foot to above the knee 
or mid-thigh to keep veins collapsed Do not 
obstruct arterial circulation Check pulses 
Rewrap every 6 hours 

1 Exercise - As soon as treatment ts 
started allovi free movement and exercises In 
bed If the leg is in a cast the patient may ex- 
ercise by tensing and relaxing the muscles 

2 Ambulation - As soon as the acute pain 
subsides (or. if no pain is present as soon as 
therapy is Instituted), the patient must be made 
ambulatory (unless other systemic conditions 
prevent this) During this time an elastic ban- 
dage should be worn The time out of bed and 
walking is Increased every day The elastic 
bandage should be worn for about 3 weeks after 
full ambulation has been achieved 

Prognosis 

With adequate treatment the patient usually 
returns to normal health and activity within 1-2 
weeks The prognosis is excellent unless pul- 
monary embolism occurs 


Byrne, J J • Phlebitis A study of 979 cases 
at the Boston City Hospital JAMA 
174 113-8, 1960 

Fuller, C H , Robertson, C W & R H 
Smlthwick Management of thromboem- 
bolic disease ^ew England J Med 263 
983-7, 1960 

Thomas, A B , Scallen, R \V , & I R 

Savage The prophylactic value of long- 
term anticoagulant therapy Circulation 
21 354-62, I960 


CHRONIC VENOUS INSUFFICIENCY 


Essentials of DUgnosIs 

• Ankle edema is the earliest symptom 

• Stasis pigmentation, dermatitis, and 
induration occur later 

• Internal malleolar ulceration Is com- 
mon 


Differentiate from other conditions 
causing edema of the legs (e g , heart 
failure, lymphedema, lipedema) aod 
from the various diseases producing 
leg ulcers (e.g , chronic arterial in- 
sufficiency, erythema induratum, 
hematologic disorders] 

General Considerations. 

The syndrome of chronic venous Insuffi- 
ciency results from stasis of venous blood flov 
The primary causative disorders are obstnie- 
tloQ of the main veins by phlebitis, tumors or 
external pressure from other sources, vari- 
cose veins of long standing, and arteriovenous 
fistulas Although not a primary etiologle fat* 
tor, trauma frequently initiates the various 
complications (principally ulceration) 

Clinical Findings 

Edema around the ankle region is usually 
the first symptom There may be mild pain 
on prolonged standing, which is usually re- 
lieved by rest Pruritus around the ankle may 
be noted, and ulceration may occur 

The edema is most often around the ankle 
but may involve the foot After it has been 
present for some time, Iv^mosiderin pigmen- 
tation around the ankle often is present Di7 
scaling eczeisatoid dermatitis In this region U 
also a common manifestation With persistese* 
of edema, subcutaneous fibrosis and a low- 
grade Inflammatory reaction occasionally oc- 
cur in the ankle region, this has been called 
“chronic indurated cellulitis “ Ulceration 
when present, usually occurs in the region of 
the internal malleolus, but may occur lateraHy 
in rare cases Ulceration may heal readily or 
become chronic and recurrent 

Differential Dlagnoala 

The edema of congestive failure Is usually 
bilateral and symmetric and may involve Ifc* 
sacral region, other signs of congestive fallire 
should make the differentiation from venous 
Insufficiency rather simple 

The nephrotic syndrome causes wide- 
spread edema with urinary findings 

Lymphedema causes a brawny edema 
which does not subside easily with elevation 
The other signs of venous Insufficiency {* i • 
pigmentation and ulceration) are absent In 
lymphedema .jx 

Lipedema occurs bilaterally in women 
marked obesity (especially about the pelvis) 
rarely progresses, and is not associated wi'l* 
ulceration, varices, or pigmentation 

Arteriovenous fistulas are characterU* 
by a bruit and thrill and a history of injury, 
arteriographlc studies are characteristic 
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Ulcers of chronic arterial insufficiency 
are much more painful than those of venous in- 
sufficiency They generally occur on the toes 
or the foot and extremity pulsations are ab- 
sent 

Erythema induratum begins as painful 
nodules followed by ulceration This is usually 
bilateral and symmetric and the ulcers occur 
primarily on the posterior surface of the lower 
part 0/ the leg 

Numerous other leg ulcers (e g those 
of trauma sickle cell anemia and fungal In 
fections) can usually be differentiated from 
venous insufficiency by absence of varicose 
veins congestion of the skin and edema 

Complications 

Secondary infection of an ulceration and 
extensive ulceration may occur The ulcera 
tion may require grafting 

Treatment 

The accumulation of proteln-rlch fluid Is 
the main cause of the more serious manifesta- 
tions of the postphlebitic syndrome If edema 
is conscientiously avoided these may be pre 
vented 

A Control Edema The patient should 
sleep with the foot of his bed on 10 cm (< inch) 
blocks wear well-fitted (made to order) heavy- 
duty elastic stocking below the knee with fitted 
heel and take 3-4 20 minute rest periods dur- 
ing the day with the feet elevated 15-20 cm 
(6-8 inches) above heart level 

B Control Infection Control of dermato- 
phytosis and onychomycosis is essential Cas- 
tcllanl s dye to toes and nails once or twice a 
wpidf AP Aly ivrwA «nsmVm’ »tswc5uw 

C Eczema and Ulceration Once these 
signs appear elastic support is not adequate 
A carefully fitted semi-rigid boot of the Unna s 
paste type will heal most ulcers in 1-4 months 
Boots may be applied with tape and sheet cotton 
Vlscopaste® or Gauztex® The patient con 
tlnues his usual activities These boots should 
he applied with firm even pressure over the 
leg without Irregularities which may cause 
further damage to the skin They must be 
changed every 1-2 weeks depending upon 
drainage but once the ulcer Is healed or drain- 
age is minimal It can be left on as long as 4 6 
Weeks 

Vlscopaste® bandage is an Unna s paste 
type bandage 3l/2 inches wide impregnated with 
gelatin and zinc oxide The Gauztcj^ bandage 
Is a 3 inch bandage impregnated with a non- 
allergenic self adhering compound 


The bandage should extend from the basg 
of the toes include the heel and continue tej a 
point immediately below the bend of the kne^ 

A thin layer of cotton sheeting or gauze is 
to pad the Achilles tendon and the dorsum of 
the foot An extra layer of cotton or gauze 
and sometimes a rubber sponge V2 inch thick 
is placed over the ulcer Special ointments 
especially antibiotic preparations are not nec- 
essary The bandage is started with a horizon- 
tal turn around the foot and when completed it 
is carried obliquely over the heel and then back 
around the foot After the heel has been ade- 
quately covered the bandage is carried up the 
teg No attempt should be made to apply It 
a continuous spiral It should be allowed to 
follow Its owm course without pleating and 
should be cut frequently if necessary so that 
bandaging may be recommenced to build up ^ 
uniform thickness of paste or bandage The 
bandage should be molded carefully to conform 
evenly to the shape of the limb 

Prognosis 

If possible the primary disorder should 
be treated before symptoms »nd signs of chronic 
venous insufficiency appear long standing 
edema and ulceration may not be reversible 
following correction of the primary lesion 


De Takats G Postphlebitic syndrome 
JAMA 164 1B61 7 1857 


SUPERIOR VENA CAVA OBSTRUCTION 


Essentials of Diagnosis 

fviss sS t.Ve .wmir sxxx^s 

and head 

• Edema and cyanosis of the face and 
upper extremities 

♦ Elevated venous pressure in the uppej* 
extremities with normal venous presv 
sure in the lower extremities is dlag-. 
nostic 

Differentiation from diseases caus- 
ing generalized edema (e g congestjve 
heart failure and nephrosis) Is usually 
not difficult since the symptoms and 
signs of superior vena cava obstructi(jn 
are limited to the head and upper extrem- 
ities 

General Considerations 

The causes of the superior vena cava syij. 
drome are neoplasms (primarily carcinoma Cjf 
the lung) aortic aneurysms tuberculous meyf- 
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astinitis pyogenic Infection of unknown origin 
thrombophlebitis and constrictive pericarditis 

Clinical rlndlngs 

A Symptoms and Signs The earliest 
symptoms are often due to cerebral congestion 
headache vertigo and occasionally mental 
confusion Edema of the head neck and arms 
may be noted as veil as prominence ol the 
eyes Symptoms of the underlying disorder 
often overshadow those of the venous obstruc 
tion 

The signs are confined to the head and 
upper extremities Early there may be dl 
latcd venules over the chest but as the proe 
ess progresses large vein distention is pres 
ent In the arms neck and head Cyanosis 
and edema are often noted in the face and arms 
The signs are exaggerated by stooping bend 
ing forward and physical exercise Suffusion 
of the conjunctivas and exophthalmos is also 
common 

B Laboratory Findings Venous pressure 
elevation in the arms with normal pressure in 
the leg veins is diagnostic 

Treatment 

Treatment depends upon the underlying 
disease (e g antltubereulosls chemotherapy 
nitrogen mustard for lymphomas) A ve n 
graft can be tried in the affected area if the 
underlying disease can be controlled Exper 
fence with this procedure has been disappoint 
ing however 

Prognosis 

The prognosis depends upon the nature ol 
the obstructive lesion It is especially bad 
when malignancy or aortic aneurysm Is the 
cause Even with mediastinitls and primaiy 
thrombophleb lis the mortality rate is high 

Fallor H J Edwards J E & C K Hodgson 
Etlologlc factors in obstruction of the supe 
rior vem cava a pathologic study Proc 
Staff Meet Mayo Clin 33 671 8 1558 
Melntlre FT tEM Sykes Jr Obstruc 
tion of the superior vena cava a revle v of 
the literature and report of two personal 
cases Ann lot Med 30 925 60 1949 


DISEASES OF THE 
LYMPHATIC CHANNELS 


LYMPHANGITIS 


Essentials of Diagnosis 

• Red streaks along an extremity wh ch 
is hot and enlarged 

• Chills common at onset 

• Fever usually high 

• Lymphadenitis present 

General Considerations 

Lymphangitis generally follows bacterial 
entry through the skin although an obvious 
portal of entry may be absent It commonly 
occurs secondary to trauma triehophytos s 
or chrome ulceration The usual organism is 
the streptococcus Spreading lymphangitis 
iTcpUes poor localization of the Infection and 
before the antibiotics were available was of 
serious prognostic significance 

Clinical Findings 

A SymploinB and Signs The onset of 
symptoms is usually sudden following some 
type of local bacterial invasion The patient 
complains of malaise anorexia sweating 
shaking chills and fever usually to 39 4 
40*C 1103 104»F ) Slightly Indurated red 
tender streaks will be noted and the regional 
lymph nodes soon become enlarged and tender 
TTie pulse rate will be Increased 

B Laboratory Studies Leukocytosis is 
usually present Blood cultures may be posi 
tive 

Differential Diagnosis 

Lymphangitis in the lower extremity is 
most often confused with iliofemoral thrombo 
phlebitis In both diseases the limb is en 
larged but in phlebitis there is tenderness In 
Scarpa s triangle and there are dilated super 
ficial veins Chills and fever greater than 
38 9»C (102‘F ) are rare and the red streak 

Ing and local lymphadenopathy are never seen 
in iliofemoral thrombophlebitis 

Treatment 

Place the patient at bed rest and immn 
b lire the affected part Give systemic anti 
infective theraj^ The infection is usually dne 
to streptococci and penicillin must be given 
without delay Erythromycin may also be use 
Give analgesics as necessary 
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Apply local heat in the form of warm moist 
compresses or soaks 

Prognosis 

With the proper therapy this disorder can 
be adequately controlled within 4-6 days Sep- 
ticemia is rarely Seen unless treatment has 
been delayed 


Shick, R M Recurrent lymphangitis and 
cellulitis of the extremities M Clin North 
America 49 1039-98, 1949 


LYMniEDEMA 


Essentials of Diagnosis 

• Painless edema of one or both lower 
extremities primarily In young females 

• Initially, pitting edema which becomes 
brawny and often nonpitting with time 

• Ulceration and varicosities do not oc- 
cur 

•May have associated lymphangitis and 
cellulitis 

Differentiation from generalized 
systemic disease causing edema (e g 
nephrosis or heart failure) is generally 
not difficult Differentiation must also 
be made from arteriovenous fistulas 
and chronic venous insufficiency Ve- 
nous insufficiency may be difficult to 
differentiate in Its early stages from 
th" early stages of lymphedema but a 
history of edema following delivery 
Eur “ry, or prolonged illness and rapid 
onse with dilated superficial veins and 
pain In the extremity favor venous in- 
sufficiency 

General Considerations 

Primary lymphedema occurs in 2 forms 
(1) congenital lymphedema, present at birth or 
shortly thereafter, and (2) lymphedema prae- 
cox appearing most often near puberty The 
etiology of these conditions is not known al- 
though stasis of lymph flow secondary to lymph- 
angiectasia Is an important factor Lymph- 
edema praecox occurs generally In young 
females and tends to be bilateral Important 
causes of secondary lymphedema are conditions 
causing obstruction of lymphatics (e g prt- 
>^ry malignancies, local tissue injury and 
inflammation, and recurrent low-grade lymph- 
angitis) Surgical extirpation of lymph nodes 
and x-ray therair^ also may be followed by 
lymphedema 


Clinical Findings 

Swelling of the foot ankle, and lower ex- 
tremity IS generally the first complaint As 
this progresses the entire extremity may en- 
large the formerly smooth skin becomes 
roughened and soft edema becomes firm and 
nonpitting There may be a dull heavy sen- 
sation but pam Is conspicuously absent In 
the inflammatory type there is usuaiiy a his- 
tory of recurrent lymphangitis each attack 
being followed by progression of lymphedema 

Early in the course the edema Is soft and 
pitting on pressure is noted Later the skin is 
thickened and fibrotic, with brawny nonpitting 
edema Ulcers and varicosities are absent 
but evidence of cellulitis and lymphangitis is 
frequently noted Enlarged nodes are not a 
part of the disease entity itself and should al- 
ways lead to investigation for an underlying 
malignancy 

Treatment 

There is no entirely satisfactory treatment 
for lymphedema Periodic elevation of the ex- 
tremity elastic bandages and massage of the 
leg toward the trunk are helpful in decreasing 
stasis Surgical excision of edematous strips 
of skin down to the fascia or extensive excision 
with grafting is unsatisfactory both cosmetical- 
ly and functionally and should be considered 
only in very severe chrome cases 

Prognosis 

Lymphedema praecox generally progres- 
ses gradually and marked enlargement of both 
legs IS not uncommon although the disease 
may cease to progress at any point Irflamma- 
tory lymphedema is usually unilateral, with 
adequate treatment of the recurrent lymph- 
angitis the lymphedema may be halted In 
these conditions the prognosis is otherwise 
excellent {in contradistinction to lymphedema 
caused by obstruction of nodes by carcinoma 
or l/mphoma) 


De Takats G , & M H Evry Lymphedema 
Anglology I 73-99, 1950 
Klnmonth, J B . & others Primary lymph- 
oedema clinical and lymphanglographlc 
studies of a series of 107 patients in which 
the lower limbs were affected Brit J 
Surg 45 I-IO, 19a7 
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ANEMIAS 


DUgnoBis of Anemia. 

Anemia is a common clinical finding which 
requires explanation. Extensive clinical and 
laboratory investigations are sometimes re- 
quired to determine the cause. The answers 
to the following 4 fundamental questions are 
always relevant to a complete evaluation of the 
anemia patient: (1) Is there evidence of iron 
deficiency? ( 2 ) Is the anemia megaloblastic’ 
(3) Is there evidence of hemolysis? (4) la the 
bone marrow hypoactlve’ 

Iron deficiency must be considered in all 
anenusB of obscure origin * regardless of red 
cell morphology. Determination of marrow 
hemosiderin is the most reliable technic, 
marrow hemosiderin is always absent in iron 
deficiency anemia and is normal or increased 
In all other forms. Determination of serum 
iron and total iron-tifnding capacity ts almost 
as valuable. The combination of low serum 
iron and elevated total iron-binding capacity Is 
seen only in Iron deficiency anemia. If these 
tools are not available, recourse must be had 
to obtaining a history of blood loss or evidence 
of tt by stool guaiac determination. 

The diagnosis of moderately severe meg- 
aloblastic anemia (fewer than 3 million red 
cells /cu. mm.) can always be made by exami- 
nation of the blood and bone marrow. The 
blood will show oval macrocytes and hyper- 
segmented granulocytes, and the bone marrow 
IS characterlxed by megaloblasts. 

The major hemolytic disorders, regard- 
less of type, have in common: retlculocytosis, 
slightly increased serum bilirubin (Indirect), 
and an increased number of nucleated red cells 
In the marrow. 

In hypoplastic anemia the bone marrow is 
fatty and there are relatively few nucleated red 
cells. Tissue sections made from the marrow 
aspirate and stained with hematoi^rlin and eo- 
sln arc best for demonstrating the character- 
istic architecture of a hypoplastic bone mar- 


In any case of undiagnosed normocytlc 
normochromic anemia which does not fall into 
the above 4 groups, the following causes must 
be considered: infection, azotemia, malig- 
nancy. myxedema, and liver disease. 


IRON DEFICIENCY ANEMIA 


Essentials of Diagnosis. 

• Pallor, lassitude. 

• Hypochromia, microcytosis, BBC 
less reduced than hemoglobin. 

• Serum iron low, total iron-binding 
capacity increased, 

• Bone marrow hemosiderin absent. 

• Blood loss usually occult. 

Iron deficiency anemia is the enl> 
anemia in which hemosiderin is absent 
in bone marrow, in all other types of 
anemia iron is present in bone marrow 
in normal or increased amounts. In 
thalassemia minor (which is also mani- 
fested by a hypochromic, microcytic 
anemia) the red cells are smaller and 
have a more abnormal appearance (for 
a given degree of anemia), the red 
count maj be above normal and the 
hemoglobin is rarely below 9 Gm (100 
ml. , and the bone marrow hemosiderin, 
serum Iron, and total iron-binding ca- 
pacity are normal. 

General Considerations. 

Iron deficiency anemia In the adult is al- 
most always due to blood loss. Excessive 
menstrual flow and gastrointestinal bleeding 
(due to hiatus hernia, gastritis, peptic ulcer, 
polyps, malignancy, or hemorrtioids) are the 
principal causes. Gastrointestinal bleeding is 
usually chronic and occult. 

A normal dally diet contains 12-15 mg. of 
Iron or which 5-10^ (0. 6'1.5 mg.) is absorbed 
(although more Iron is absorbed in iron defi- 
ciency anemia). Because less than 1 mg. of 
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iron Is excreted normally per day normal 
persons are in positive iron balance Chronic 
bleeding of as little as 2 4 ml of blood per 
day may lead to a negative iron balance and 
iron deficiency anemia 

Clinical Findings 

A Symptoms and Signs In addition to 
symptoms of the primary disease (If any) 
symptoms due to anemia may be present easy 
fatigability dyspnea palpitation angina and 
tachycardia Waxy pallor brittle hair and 
nails smooth tongue cl eilosls and dysphagia 
are late findings 

B Laboratory Findings The hemoglobin 
may fall to as low as 3 Cm /lOO ml but the 
RBC is rarely below 2 5 million/cu mm and 
the red cells are usually hypochromic and 
microcytic hut in approximately 207® of adults 
the red cells do not look abnormal Retlculo 
cytes and platelets are normal or increased 
The WBC is normal 

Serum iron and total iron binding capacity 
should be determined in doubtful cases Se 
rum iron Is usually below 30 meg /lOO ml 
(normal Is 60 ISO meg /100 ml ) total iron 
binding capacity is elevated to 3S0 500 meg / 
100 ml (normal is 2S0 350 meg /lOO ml ) 

The most critical test is the bone marrow 
stain for hemosiderin stalnable iron is always 
absent in iron deficiency anemia The bone 
marrow aspirate contains increased numbers 
of nucleated red cells the normoblasts have 
only scanty cytoplasm 

Differential Diagnosis 

Iron deficiency anemia must be different! 
ated from other hypochromic microcytic 
anemias 

A Thalassemia Minor See p 273 

B Anemia of Infection (See p 282 ) 

Tied cells are normocytic and mildly hypo- 
chromic Serum Iron la low but total iron 
binding capacity (s also decreased Bone 
marrow hemosiderin Is present 

C Sideroachrestic Anemias This Is a 
group of rare hypochromic microcytic ane 
mias often familial characterized by high 
serum iron many erythrocytes containing 
nonheraoglobln iron hemosiderosis and usn 
ally some splenic enlargement 

D Some Hemoglobinopathies All hemo 
globln abnormalities involving the thalassemia 
gene are microcytic and hypochromic llie red 
cells in hemoglobin E disease may be quite 


small The diagnosis is made by hemoglobin 
electrophoresis 

Complications 

There may bo severe dysphagia (Plummer 
Vinson syndrome) Iron deficiency anemia 
may be the presenting finding in gastrolntes 
tlnal cancer In patients with heart disease 
severe anemia may precipitate angina pectons 
or congestive heart failure 

Treatment 

Iron Is specific for this type of anemia 
It should be started as soon as an etiologlc 
diagnosis has been made Transfusions are 
rarely needed 

A Oral Preparations and Dosages The 
maximum absorption is considered to be about 
25 mg /day Give one of the following (1) 
ferrous sulfate 0 2 Gm (3 gr ) t 1 d after 
meals or (2) ferrous gluconate 0 3 Gm (5 
gr ) t I d after meals Oral Iron should be 
continued for 3 months after hemoglobin values 
return to normal in order to replenish Iron 
stores 

Many other iron salts and chelates often 
mixed with other metals or vitamins are pro 

moted but none are more useful in iron d« 

ficlency anemia than ferrous sulfate The it 
gree of gastrointestinal Irritation and the 
amount absorbed are functions of the Iron con 
tent of the salt or complex 

B Parenteral Iron The Indications are 
intolerance to oral Iron refractoriness to enl 
Iron (poor absorption) gastrointestinal dU«se 
precluding the use of oral iron and replace 
ment of depleted iron stores when oral iron 
falls parenteral iron should be given only in 
the amounts necessary to correct the deficiency 
Calculate the total dosage as follows 250 mg 
for each Gm of hemoglobin below normal 
(Normal men 14 16 Gm women 12 

Iron dextran complex (Imferon®) for I 
use contains 67® metallic iron (50 mg /ml ) 
Give so mg (1 ml ) stat and then 100 250 mg 
I M daily or every other day until the tota 
dose has been given Inject deeply with a ff o 
inch needle Into the upper outer quadrant of 

buttock using the Z technic (pulling the 

skin to one side before inserting the needle) 
prevent leakage of the solution and discolors 
tion of the skin Imferon® may also be give 
I V 

Prognosis . 

Following iron therapy all the signs a 
symptoms of iron deficiency anemia are 
versible unless blood loss continues Bleeo 
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in excess of 500 ml. /week over a period of 
weeks or months probably cannot be treated 
by iron medication alone. 


Beutler, E.* Clinical evaluation of iron stores 
New England J.ATed 2S6.6S2-7, 1957. 
Coleman, D.H., Stevens, A.R., Jr., fitC.A. 
Finch* The treatment of iron deficiency 
anemia. Blood 10 567-78, 1955 
Wallerstein, R.O., &S. Mettier Iron In 
CUnical Medicine. Univ. of CaUf., 1958. 


PERNICIOUS ANEMIA 
(Addisonian Anemia) 


Essentials of Dlagnoale, 

• Anorexia, dyspepsia, smooth, sore 
tongue. 

• Constant, symmetric numbness and 
tingling of the feet 

• Pallor and a trace of jaundice. 

• Oval macrocytes, pancytopenia, hyper- 
segmented neutrophils 

« Megaloblastic bone marrow. 

The diagnosis of a megaloblastic 
anemia can be based with confidence 
upon the blood and bone marrow ex- 
aminations alone if there is at least a 
moderate degree of anemia, i. e , RBC 
below 3 mlllion/cu. mm Although 
large red cells are not seen exclusive- 
ly in the megaloblastic anemias, their 
oval appearance is characteristic, as 
are the hypersegmented white cells and 
the megaloblasts of the marrow. 

General Considerations. 

Addisonian pernicious anemia is a con- 
ditioned vitamin Bjj deficiency which is due 
not to a dietary lack but to an absorption de- 
fect. Intrinsic factor, an enxyme secreted by 
the gastric tnucosa which facilitates absorp- 
tion of vitamin B,j , is absent. This absorption 
Occurs mostly In the region of the Ileum, in 
the presence of calcium and at a pH of 5-7 
The intrinsic factor defect Is uncommon in 
Persons under 35, It Is most often seen in in- 
dividuals of Scandinavian, English, or Irish 
extraction. The predisposition to pernicious 
anemia is probably Inherited as a single domi- 
nant autosomal factor. 

Rarer forms of vitamin Bjj deficiency in- 
clude fish tapeworm disease, some types of 
intestinal malformation, and “blind loop” syn- 
drome. 


CliiUcai Findings. 

A, Symptoms and Signs Patients with 
pernicious anemia may tolerate their disease 
well, with few symptoms caused by either the 
anemia or the Bjj deficiency Symptoms due 
to the anemia include easy fatigability, dysp- 
nea, palpitation, angina, and tachycardia. 
Vitamin Bjj deficiency produces glossitis, 
gastrointestinal symptoms such as belching, 
indigestion, anorexia, and diarrhea, CNS symp- 
toms occur in approximately 10% of patients 
and include constant symmetric numbness and 
tmgling of the lower extremities, ataxia, men- 
tal disturbances, and loss of vibration sense 
and deep reflexes, sensory symptoms usually 
appear before the motor symptoms and signs. 

B. Laboratory Findings 

1 Blood - In addition to the characteristic 
large cnal red cells there are a few small mis- 
shapen red cells The WBC is usually under 
5000/cu mm The granulocytes, which con- 
stitute less than 50% of white cells, tend to be 
hypersegmented Platelets usually are re- 
duced (40-100 thousand/cu mm.) Reticulo- 
cytes range from less than 1% to 3% The 
icterus index is increased, but is rarely higher 
than IS units 

2 Bone marrow - The bone marrow Is 
hyperactive and is easily entered with the aspi- 
ration needle The characteristic megalo- 
blastic abnormalities are particularly evident 
in the more mature forms Giant metamyelo- 
cytes are prominent Megakaryocytes are 
hypersegmented and reduced in number Hemo- 
sidenn is increased and in the form of fine 
granules 

3 Other laboratory tests - There is no 
free gastric acid and very little gastric juice, 
even after injection of histamine The Schil- 
fing <csf invofves ffte oral sdmuiteiratlon o! a 
small (0 5 meg ) dose of radlocobalt-labeled 
vitamin followed two hours later by the 
parenteral admmlstration of 1000 meg of un- 
labeled vitamin Bj, The radioactive vitamin 
Bjj is excreted in the urine in 24 hours (nor- 
mal* 15-40%). but simultaneous administration 
of intrinsic factor increases the excretion of 
vitamin fivefold or more The Schilling 
test Is useful only In (1) differentiating addison- 
lan pernicious anemia from megaloblastic ane- 
mias due to folic acid deficiency, (2) diagnosing 
addisonian pernicious anemia in remission, 
and (3) diagnosing defective \itamln Bjj ab- 
sorption In patients with combined system dis- 
ease before the onset of anemia 

Differential Diagnosis. 

In megaloblastic anemia due to folic acid 
deUclency, a history of poor diet, sometimes 
associated with alcoholism. Is often obtained 
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("nutritional megaloblastic anemia") Other 
examples of folic acid deficiency are sprue, 
with a history of chronic diarrhea and abnor- 
mal tests, the megaloblastic anemia which is 
occasionally seen in epileptics on primidone 
(Mysohne®) therapy, and the megaloblastic 
anemia of pregnancy (frequently associated 
with vomiting and inadequate diet) In megalo- 
blastic anemias due to folic acid deficiency, 

CNS symptoms are lacking, free gastric acid 
may be present, and the vitamin Bjj absorptior* 
test (Schilling) is normal In sprue, vitamin 
Bu absorption may be Impaired even after ad- 
ministration of Intrinsic factor. 

In the various hemolytic anemias some 
young nucleated red cells in the marrov. may 
resemble megaloblasts, however, there are no 
oval macrocytes and no hypersegmenled PMS's, 
and the reticulocytes are above 3% 

Treatment. 

Vitamin Bn therapy is specific. Activi- 
ties need not be restricted. 

Pernicious anemia in relapse should be 
treated with vitamin (cyanocobalamln) or 
vitamin concentrate. 15-30 meg I.M. 1-3 
times/week until blood values return to normal 
Thereafter 30 meg. I.M. monthly is given 
The patient must be Impressed that the need 
for vitamin injections will continue for the 
rest of hi8 life. Larger aroounts are given if 
there Is neurologic involvement but the evi- 
dence for increased benefit Is not convincing 

Liver injection is now standardized in 
terms of its vitamin Bj] content and offers no 
advantage. Oral administration of huge doses 
of vitamin Bjj or of liver-stomach preparation^ 
is feasible but not recommended. 

There is no need for special diets, hydro- 
chloric acid, or folic acid - especially the last* 
which will not correct neurologic changes. 
Hospitalization or bed rest is not necessary 
unless enforced by profound anemia or neuro- 
logic symptoms. 

Patients who have undergone total gastrec' 
tomy should receive maintenance doses of 
vitamin Bjj (30 raeg. I.M. monthly). 

Prognosis. 

Untreated pernicious anemia is fatal. With 
piarenteral vitamin Bjj therapy the reticulocyte* 
begin to increase on the fourth day and reach 
a peak between the sixth and tenth days. The 
magnitude of the reticulocyte peak correlates 
well with the degree of anemia, with an initial 
red count of 1 mlUion/cu.mm., a maximum 
reticulocyte count of 40% may be anticipated. 
Normal hemoglobin values are obtained In 
about 6 weeks. CNS symptoms are reversible 


If they are of relatively short duration (less 
than 6 months), but may be permanent if they 
have existed longer. Histamine-fast achlor- 
l^drla persists, the Schilling test remains 
abnormal. 


Herbert, V,: The Megaloblastic Anemias. 
Grune & Stratton, 1959, 


FOLIC ACID DEFICIENCY 


In megaloblastic anemia of pregnancy or 
infancy and in megaloblastic anemia due to mal- 
nutrition or antiepileptic therapy, folic acid U 
given only until a hematologic remission is ob- 
tained No maintenance therapy is necessary 
A patient with sprue or malabsorption syn 
drome may require initial therapy with paren- 
teral folic acid and maintenance with oral folic 
acid Some of these patients have an associ- 
ated vitamin or iron deficiency and hare to 
be treated accordingly. Others require the si- 
dition of corticosteroids for relief of symptooi 
Folic add is given orally or I.M., 5 m| 
dally The LM. preparation contains 15 mg < 
ml 


APLASne ANEMIA 


Essentials of Diagnosis. 

• Lassitude, pallor, purpura, bleeding 

• Pancytopenia, fatty bone marro’^. 

• History of exposure to an offending 
drug or x-ray radiation. 

Among the pancytopenias, aplastic 

anemia is characterized by an ftceUu 

marrow and a spleen of normal sise- 
In hypersplentsm the marrow Is ^ 
active and the spleen is large, in WJ® 
fibrosis the marrow is fibrotic rather 
than fatty and the spleen Is 
pernicious anemia the marrow 
cellular and the spleen may be eWg ^ 
enlarged. Pancytopenia may be 
with aleukemic leukemia and lympM- 

sarcoma. Proper diagnosis depends 

upon bone marrow aspiration. 
General Considerations. 

Aplastic anemia is characterized 

cytopenia or a selective depression of red e 
white cells, or platelets. In over half of e*® 
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the etiology is not known. Aplastic einemia 
may occur as a toxic reaction to many chemi- 
cals and drugs, chloramphenicol (Chloromyce- 
tin®), benzene, and methylphenylethylhydantoin 
(Mesantoin®) are among the most cominon ol- 
fenders. Hair dyes, plant sprays, insecticides, 
volatile solvents, large doses of antileukemic 
drugs, and excessive x-ray or ionizing radi- 
ation may also cause this disease. In some 
cases an associated thymoma is found. A con- 
genital form with pancytopenia or severe red 
cell aplasia exists. 

Clinical Findings. 

A . Symptoms and Signs*. With anemia there 
is lassitude, pallor, fatigue, and tachycardia, 
with thrombocytopema there is purpura and 
bleeding, with neutropema there may be skin, 
mucous membrane, and systemic infections 
with high fever. 

B. Laboratory Findings; The RBC may be 
below I million/cu.mm. The cells may be 
macrocytic. The reticulocyte count is often 
low, but may be normal or even slightly ele- 
vated. The WBC may be less than 2000/cu 
Run. and the platelet count less than 30,000/ 
Cu.mm. The icterus index is usually below 
normal. The bone marrow is fatty. There 
are very few red cells, white cells, and mega- 
karyocytes. Hemosiderin la present. 

N^e: Bone marrow tissue may be difficult 
to aspirate, and a biopsy may have to be per- 
formed before a diagnosis of aplastic anemia 
tan be established. 

Differential Diagnosis. 

In myelofibrosis the spleen and Uver are 
enlarged; red cells vary In size and shape, bi- 
zarre and tear-shaped cells may be seen, leu- 
kocytosis Is common; the platelet count may be 
low, normal, or even elevated, and giant plate- 
lets are common, the marrow is fibrotic rather 
than fatty; and evidence of extramedullary hem- 
atopoiesis may be seen in the Uver and spleen. 

Complications. 

Long-term transfusion therapy may lead 
to development of leuko-agglutinlns and hemo- 
siderosis. Overwhelming infection secondary 
to the leukopenia and hemorrhage secondary to 
thrombocytopenia are frequently terminal events. 

Treatment. 

A. General Measures. Eliminate exposure 
to suspected toxins and discontinue all unnec- 
essary medication. No agents are known that 
will predictably stimulate marrow function, but 
the following may be tried. 

1. Vitamin Bjj. folic add, and crude Uver 
extract. 


2. Cobaltous chloride, 100-150 mg. orally 
dally for at least 3 weeks, 

3. Methyltestosterone, 100 mg. orally 
dally, or testosterone enanthate In oil, 1-2 mg. 
/Kg./day I.M. given twice a week. 

4. Prednisolone (or other corticosteroid), 
10-20 mg, 4 times dally. 

5. If a thymoma is present. Its removal 
may be considered. 

B. Transfusions; Give preferably as packed 
red cells only, less than one week old. Five ml. 
of packed red ceUs/Kg. will raise the RBC by 
10%. (For example, 500 ml. of red cells will 
raise the hemoglobin of a SO Kg. patient by 
20%, or 3 Gm./lOO ml.) The average require- 
ment for adults is 5 units (2500 ml, whole 
blood or 1250 ml. red cells) every 2 months 
Post-transfusion hemoglobm levels of 11-12 
Gm /lOO ml. are satisfactory. Many patients 
do not have to be retransfused until the hemo- 
globin level falls to approximately 6 Gm./lOO 
ml. The patient's red cells should be geno- 
Qrped, i. e. , as many of his red cell antigens 

as possible should be identified. Blood for 
transfusion should be as type-specific as pos- 
sible to avoid antibody production against even 
minor blood types*. The patient's serum should 
be tested at regular intervals for the develop- 
ment of antibodies. All trenstuBiona must be 
Coombs-tested (see p. 265). If a febrile trans- 
fusion reaction develops, senizn should be 
checked for leuko-agglutinins; if these white 
cell antibodies have developed, the huffy coats 
should be removed from all subsequent trans- 
fusions. 

C. Treatment of Complications* 

1 Infections - Antibiotics should not be 
given prophylactically, even when leukopenia 
is severe. When infections occur, specific 
antibiotics are used. Patients must pay metic- 
ulous attention to personal hygiene and avoid 
exposure to infections. 

2 Bleeding - Vfhen bleeding occurs in as- 
sociation with severe thrombocytopenia, pred- 
nisolone (or equivalent). 10-20 mg. orally 
every 8 hours, may be tried. There may be 
Improvement of the hemorrhagic manifesta- 
tions even without a rise In the platelet count. 
Acute bleeding episodes are sometimes suc- 
cessfully controlled by platelet-rich trans- 
fusions. This is best accomplished by giving 
fresh (less than 4 hours old) whole blood, 
cai*cfully collected in siliconized bottles or 
plastic equipment. 

3. Hemolytic anemia - If an associated 
hemolytic anemia with splenic sequestration 
of red cells develops, splenectomy may have 
to be considered. 
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Prognosis 

The mortality with severe bone nsarrow 
depression is over 50% hemorrhage or over 
whelming infection are the main causes of 
death Some patients can be maintained on 
transfusions for years Partial or complete 
spontaneous remission may occur 


Scott J L Cartwright, G E & M M 
Wmtrobe Acquired aplastic anemia An 
analysis of thirty nine cases and review of 
the pertinent literature Medicine 38 119 
72 1959 


REFRACTORY NORMOBLASTIC ANEMIA 


This is a chronic moderate to severe 
anemia characterized by a normal reticulocyte 
count hut tremendous marrow nucleated red 
cell hyperplasia There may be symptoms of 
anemia and perhaps alight splenic enlargement 
but no other significant physical findings are 
present Red cells are mostly normocytlc and 
normochromic but a few hypochromic micro* 
cytlc cells may be seen WBC and platelets 
may be slightly decreased The bone marrow 
iron Is greatly increased aod tends to aggre 
gate in siderotic granules in normoblasts and 
histlocsrtes Radloiron studies have shown in 
creased bone marrow red cell activity but de* 
creased red cell release Into the blo^ which 
indicates intramedullary hemolysis of the 
nucleated red cells 

There is no knovin treatment other than 
transfusions 


Dacic J V , 8. others Refractory normo 
blastlc anemia Brit J Haemat 5 56 82 
1959 


ANEMIA OF MYXEDEMA 


Some patients with very low thyroid func- 
tion have a moderately severe anemia A 
similar blood picture may be seen in hypo 
pituitary disease The RBC is rarely below 
3 milllon/cu mm and the hemoglobin Is rare- 
ly less than 9 Gm /lOO ml The anemia tends 
to be macrocytic and normochromic How- 
ever iron deficiency a frequent complica- 
tion especially In women with menorrhagia 
will produce hypochromic microcytic anemia 
Bone marrow cellularity is decreased with 


Increase In fat spaces Nucleated red cells 
are normoblastic White cells and platelets 
are normal 

Thyroid medication (see p 520) induces s 
gradual return to normal hemoglobin levels 
and RBC in 3-4 months 


Tudhope, J R Anemia in hypothyroidism 
Quart J Med 29 513, I960 


HEMOLYTIC ANEMIAS 


1. AUTOIMMUNE HEMOLYTIC ANEMIA 


Essentlala of Diagnosis 

• Fatigue malaise, pallor, jaundice 

• Splenomegaly 

• Persistent anemia and reticulocytosls 

• Coombs test usually positive 

Differentiate from iron deficiency 
anemia with relatively normal indices 
by means of the bone marrow hemo 
siderln stain and from pernicious sne 
mia 

General Considerations 

In acquired hemolytic anemia with sut^ 
antibody (positive Coombs test) the red cell* 
are coated with an abnormal protein In thi* 
teat well washed red cells are agglutinated bjr 
an antiserum developed against human senun 
or human globulin in rabbits or goats The 
antibody is most active at 37* C ( warm wt 

body ) The red cell abnormality is usually 

nonspecific but rare blood group antibodies 
(e g antl-E or anti e) are occasionally 
found Normal donor cells given to patients 
with acquired hemolytic anemia have a short 
ened survival time This type of hemolytic 
anemia develops during the course of about 
30% of cases of chronic lymphatic leukemlsi 
and accompanies or precedes some cases o 
Hodgkin B disease, naacroglobullnemia lup“ 
erythematosus, and infectious mononucleos 
No specific etiology is found in about two 
thirds of cases 

Some patients have antibodies which are 
most active at 4*C { cold antibody ) 
are most commonly seen with viral pneum®" 
sometimes secondary to lymphoma (especU 1 
reticulum cell sarcoma) in half of cases no 
underlying disease is found 

Acquired hemolytic anemia without an 
body (negative Coombs test) is seen In 8oni« 
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the above conditions, in uremia, cirrhosis, 
diffuse vasculitis, cancer, and some bacterial 
infections. In all of these disorders, normal 
donor cells have a shortened survival time. 

Clinical Findings. 

A. Symptoms and Signs; Symptoms of 
anemia (weakness, pallor, dyspnea, palpita- 
tion, dizziness) or hemolysis (fever, jaundice, 
splenomegaly, hepatomegaly) may be present 

B. Laboratory Findmgs! Acquired hemo- 
lytic anemia is usually normocytlc and normo- 
chromic, Spherocytes and nucleated red cells 
may be seen. White cell and platelet counts 
are frequently elevated, but leukopenia and 
thrombocytopenia may occur. Reticulocytes 
are usually m excess of 10%, occasionally they 
are low. The bone marrow shows marked ery- 
throld hyperplasia and ample hemosiderin. 

The Coombs test is usually positive. Indirect 
bilirubin may he elevated to 2 mg,/100 ml. 
There is no bile in the urine. Stool urobilin- 
ogen may be greatly increased. 

Differential Diagnosis. 

The hemoglobinopathies are differentiated 
by electrophoresis. In hemolytic anemia as- 
sociated with cirrhosis the primary disease Is 
evident, In hereditary spherocytosis and in 
congenital nonspherocytlc hemolytic anemia 
the Coombs test is negative. In s recently 
recognized condition, refractory normoblastic 
anemia with Intramedullary hemolysis, the 
reticulocyte count Is low, bone marrow very 
hyperplastic with many slderocytes (erythro- 
cytes containing nonhematin iron), and donor 
blood survives normally. 

Complications. 

The hemolytic anemia may become acute, 
with shock, upper abdominal pain, and pros- 
tration. Thrombocytopenic purpura may de- 
velop. Gallstones may form. 

Treatment. 

Treatment must often be directed against 
the underlying disease, Transfusions are only 
palliative, and their effects are dissipated 
rapidly since donor cells are also destroyed at 
an accelerated rate. There Is no specific med- 
ication. 

A, Medical Treatment; Prednisolone (or 
equivalent), ] 0-20 mg. 4 times daily, Is given 
orally until normal hemoglobin values are 
reached or undesirable side effects develop. 

The daily dose is decreased by 5 mg, each 
Week until the smallest dose needed to main- 
tain normal hemoglobin levels is being given. 


Occasionally, medication can then fae discon- 
tinued. Patients must be reexamined every 4 
weeks even when in remission because there 
is always a danger of audden relapse. 

B, Surgical Treatment' IVhen steroids 
fall or when large doses are required for main- 
tenance, splenectomy must be considered. 
Preliminary Cr®‘ red cell life span determina- 
tions and body surface counting over the spleen 
to determine splenic radioactivity are essen- 
tial before the decision to operate Is made. 

Only when splenic radioactivity Is more than 
twice normal, as compared to the liver, is 
splenectomy likely to be of value. 

Prognosis, 

In idiopathic acquired hemolytic anemia, 
prolonged remissions may occur spontane- 
ously or following splenectomy or corticoste- 
roid therapy, some cases are fatal. Often the 
prognosis depends upon that of the underlying 
disorder. 


Dacie. J.V,: The auto-immune hemolytic 
anemias. Am, J. Med. 18.810-21, 1955. 


2. HEREDITARY SPHEROCYTOSIS 
(Congenital Hemolytic Anemia; Congenital 
Hemolytic Jaundice) 


Essentials of DUgnosis. 

• Malaise, abdominal discomfort. 

• Jaundice, anemia, splenomegaly, 

• Spherocyiosis, increased osmotic 
fragility of red cells, negative 
Coombs test. 

In acquired hemolytic anemia the 
Coombs test Is positive and a heredi- 
tary Incidence Is lacking. In congeni- 
tal nonspherocytlc hemolytic anemia 
the osmotic fragility Is normal. Jaun- 
dice may suggest biliary tract disease 
or congenital hyperblUrubinerala, os- 
motic fragility and red cell survival 
tests should be done. The large spleen 
associated with anemia may suggest 
leukemia; proper examination of blood 
and bone marrow will rule out that dis- 
ease. 

General Considerations, 

In hereditary spherocytosis the red cells 
are abnormally susceptible to glucose de- 
privation; they are thick and relatively inelas- 
tic, they become "stuck" In the spleen and are 
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destroyed When red cells from a patient with 
hereditary spherocytosis are transfused to a 
normal recipient they are also destroyed In 
the (normal) spleen On the other hand nor 
mal donor blood survives normally in a patient 
with hereditary spherocytosis The disease 
Is chronic hereditary transmitted by a dom 
inant gene and Is seen In all races (rarely in 
Negroes) It may be first manifested In the 
newborn period and may resemble hemolytic 
disease due to ABO incompatibility but in 
some patients the disease is not discovered 
until after the age of 70 

Clinical Findings 

A Symptoms and Signs There may be 
easy fatigability and moderate and constant 
jaundice the spleen is always enlarged and 
may cause left upper quadrant fullness and 
discomfort Splenic infarction may cause 
acute pain The anemia may be intensified 
during infections following trauma and dur 
ing pregnancy 

On rare occasions an acute aplastic 
anemia develops with profound anemia and 
in some cases fever headache abdominal 
pain and pancytopenia with hypoaettve mar 
row In occasional instances there may be no 
clinical findings the diagnosis Is made only 
because the discovery of the disease In a more 
severely afflicted relative has led to an in 
tensive search and laboratory testing of the 
blood 

B Laboratory Findings The RBC is 
moderately decreased (3 4 mlllion/cu mm ) 
The red cells are small (MCV 70 80 cu n) 
and hyperchromic (MCHC ■ 36 40%) S|*ero 
cytea in varying numbers are seen on the 
smear The reticulocyte count is usually m 
creased the white cell and platelet counts are 
only moderately increased 

In the bone marrow there is marked ery 
throld hyperplasia hemosiderin is present In 
only moderate amounts since the spleen is the 
main reservoir of iron in this disorder 

The osmotic fragility of the erythrocytes 
is increased particularly after incubation for 
24 hours at 37*C (99*P ) Autohemolysls of 
blood Incubated for 48 hours Is greatly in 
creased Incubation with glucose tends to re 
verse these abnormalities Serum bilirubin 
and stool urobilinogen are usually elevated 
The Coombs test Is negative 

Complications 

Gallstones composed principally of bUe 
pigments (reflecting increased metabolism of 
hemoglobin) occur in up to 85% of adults and 
may develop even in children Leg ulcere are 


occasionally seen During febrile Illnesses 
aplastic crises may occur with profound ane 
mia and decreased WBC and pbtelets but 
little jaundice 

Treatment 

There is no specific medical Irealraenl 
for this disorder 

A Surgical Treatment Splenectomy is 
Indicated In all cases once the diagnosis is 
definitely established even If the anemia Is 
minimal and there Is no jaundice Preopera 
tive transfusion is rarely necessary When 
there is associated cholelithiasis Splenec 
tomy should precede cholecystectomy unless 
both procedures are done at the same time 
Splenectomy is usually deferred until after the 
first few years of life 

B Treatment of Hemolytic Crists Pronspt 
and adequate transfusion therapy is necessary 
to prevent cardiovascular collapse Antibiotics 
may be necessary to treat precipitating infec 
tions 

Prognosis 

Splenectomy eliminates anemia and Jaw 
dice in over 60% of eases but abnormal red 
cell morphology and abnormal osmotic fragU 
Ity persist Red cell life span la normal aft«t 
splenectomy 

Young L £ Hereditary apherecytosli 
Am J Med 18 486 87 1655 


3, ACUTE HEMOLYTIC ANEMIA 


Essentials of Diagnosis 

• Sudden onset vrith chills fever nau 
sea vomiting, or pain In abdomen or 
back 

• Pallor slight jaundice, splenomegaly 

• Red or black urine 

The fulminating onset of acute 
hemolytic anemia with chills and 
fever may simulate an infection 
The abdominal pain may suggest sur 
gical illness the profoimd anemia 
gests blood loss In acute hemolytic 
anemia however the serum is 
ably pigmented as a result of the 
ucts of hemolysis A pink serum m 
dicates free hemoglobin a brown 
serum metheraalbumin and a yell®* 
serum, bilirubin 
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General Considerations, 

Acute hemolytic anemia may be drug- 
induced, especially in sensitive individuals 
{see Primaquine-sensitive hemolytic anemia, 
p. 272); it may be due to certain infections, 
e g., Escherichia eoU infections, hemolytic 
streptococcic septicemia, Clostridium welchil 
infections, malaria; it may be seen in some 
forms of cancer and malignant lymphomas, 
and in some diseases of uncertain origin, e. g. , 
lupus erythematosus and infectious mononu- 
cleosis. It is usually seen during the course 
of paroxysmal nocturnal hemoglobinuria (see 
below), thrombotic thrombocytopenic purpura 
(see below), paroxysmal cold hemoglobinuria, 
and when high titered cold agglutinins develop 
during convalescence from viral pneumonia. 
Sometimes the cause Is not known. 

Clinical Findings, 

A, Symptoms and Signs* The disease has a 
fulminating onset with chills, fever, abdominal 
pain, pallor, and often jaundice. Weakness 
and tachycardia may he present also. 

B. Laboratory Findings, The anemia is 
normocytlc and normochromic. Spherocytes, 
burr cells, microapherocytes, and nucleated 
red cells may be seen. The WBC may reach 
50,00(}/cu,mm. and the platelet count 1 million 
/cu.mm, t but occasionally both are decreased. 
A blood smear stained with methyl violet may 
show small granules (Heinz bodies), which are 
not visible with Wright's stain. Reticulocytes 
may be greatly increased. The Coombs test 

Is usually negative. 

The bone marrow is hyperplastic, with a 
predominance of nucleated red cells. There 
may be hemogloblnemia lasting a few hours, 
followed by methemalbuminemla (manifested 
by a brown discoloration of the serum) for a 
few days and usually a moderately elevated 
indirect bilirubin value. Haptoglobins disap- 
pear from the plasma. Haptoglobin, a glyco- 
protein migrating electrophoretlcally with 
alphaj globulin, can normally bind up to 200 
mg./lOO ml. of free hemoglobm, it disappears 
in most hemolytic anemias. 

The urine may contain hemoglobin and 
hemosiderin and urobilinogen may be elevated, 
but there is no bile. Stool urobilinogen is In- 
creased. Red cell enzyme studies may show 
a deficiency of glucose-6-phosphate dehydro- 
genase, cold agglutinins may be found In 
atypical pneumonia, slightly acid serum may 
hemolyze the cells in paroxysmal nocturnal 
hemoglobinuria (Ham's test); and a circulating 
hemolysin may be found in paroxysmal cold 
hemoglobinuria (Donath-Landstetner test). 


Complications. 

Shock may occur if the decrease in circu- 
lating red cell mass is sufficiently abrupt or 
severe. Acute tubular necrosis secondary to 
profound ischemia may develop and may lead 
to acute renal failure. 

Treatment. 

Acute hemolytic anemia may be a medical 
emergency. The patient should be hospital- 
ized, all medications discontinued, and possible 
causes investigated. 

Spontaneous remission frequently occurs. 
Even patients who are not critically ill are 
<A)served for a few days for a gradual decline 
of retfculocytoals, followed by a hemoglobin 
rise of 1-2 Gm /lOO ml./week Under these 
circumstances only supportive therapy need 
be given 

A. General Measures- Since acute renal 
failure is a potential hazard, serum electro- 
lytes and BUN are determined and strict at- 
tention is paid to fluid Intake and output and 
electrolyte admmlstration 

B. Transfusions Transfusions are used 
only to combat shock or anoxia, packed red 
cells are preferable to whole blood. Rarely is 
it necessary or desirable to raise the hemo- 
globin level above 6 Gm./lOO ml. with trans- 
fusions 

C. Corticosteroids If reticulocytosia 
persists and hemoglobin levels do not rise. If 
there is a continuous drop in hemoglobin, or 
it the patient is severely 111. give prednisolone 
(or equivalent), 10-20 mg 4 times daily. Ste- 
roids are continued until serum and urine are 
clear of hemolytic products and the hemoglobin 
level is normal. liiB dally dose Is decreased 
by 5 mg. each week. Splenectomy is rarely if 
ever indicated tn acute hemolytic anemia. 

Prognosis. 

Acute hemolytic anemia usually remits 
spontaneously, either because the offending 
agent is removed or because only a portion of 
the patient's red cells, usually the older ones, 
are sensitive to the toxin. Hemolytic anemias 
secondary to serious underlying disorders 
such as metastatic cancer, thrombotic throm- 
bocytopenic purpura, or Clostridium wclchll 
Infection (as seen with Induced abortion) are 
often rapidly fatal. 


Dacie, J.V.; The auto-Immune haemclj-tic 
anemiae. Am. J. Med. 28-010-21, 1855. 
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4 PRIMAQUINE SENSITIVE 
HEMOLYTIC ANEMIA 
(And Anemias Due to Other 
Drug Sensitivities) 


This is a drug-induced acute hemolytic 
anemia which occurs in persons of particular 
racial groups who have genetically transmitted 
errors of metabolism The most Important 
defect is thought to be a deficiency of glucose 
6 phosphate dehydrogenase in the erythrocytes 
and, to a variable dcgreej in other tissues 
There is also a deficiency in the reduced form 
of catalace and glutathione The trait is sex 
linked and of intermediate dominance It finds 
its full expression in males and homozygous 
females and intermediate expreasion in het 
erozygouB females Ten to IS*® of American 
Negro males and 1-2% of American Negro 
females have this disorder 

When not challenged by a drug, the RBC, 
red cell indices, and red cell morphology are 
entirely normal although the red cell survival 
time is slightly shortened More than 40 drugs 
and other substances are capable of inducing 
hemolyais, including antlmalanais sulfon- 
amldea, e g , salicyUzosulfapyndlne (Azulfi 
dine®), suUamethoxypyrldazlne (Kynej^®), 
Bulflsoxazole (Gantnsin®) nitrofurans, anti 
pyretles. analgesics, sulfones, water soluble 
vitamin B, and uncooked fava beans Favism 
occurs principally in the Mediterranean area 
and is most common in Sardinia 

Several laboratory methods have been de- 
vised for identifying susceptible Individuals 
There Is a glutathione stability test, a dye re- 
duction test using eresyl blue, and a methemo 
globln reduction test 

Management consists of withdrawal of the 
drug or toxic substance Recovery la the rule 


Davier, P Favism, a family study Quart 
J Med 31 157-75, 1962 
Tarlov, A R., t others Primaquine sensi- 
tivity Arch Int Med 109 209-34, 1962 


guished from the so-called sideroachrestic 
anemias, iron deficiency anemia, and Cooley i 
anemia Impaired heme production and faulty 
globln synthesis appear to be Involved Ferro 
kinetic measurementa Indicate that the red 
celts have shortened life spans and that there 
Is ineffective erythropoiesis This anemia la 
not associated with the other signs of pyri- 
doxine deficiency such as CN5 and skin mani- 
festations 


Raab, S O , others Pyridoxine-reBponsS%e 
anemia Blood 18 285-302, 1961 


6. ANEMIA OP LEAD POISONINC 


Lead poisoning in the adult may produces 
mild anemia There may be slight pallor but 
no jaundice and the spleen is not enlarged The 
red cells are normoeytic, slightly hypochromic 
and may show coarse or fine stippling Retie 
ulocytes are slightly elevated The white celU 
and platelets are normal The bone marrow 
shows normal activity Red cell Cr‘^ survivil 
ehows moderately diminished red cell Ui* spw* 
(half life 18-26 days) The osmotic fragility 
Is decreased Urine coproporphyrin is greatly 
increased After treatment with a chelating 
agent, there is a five- to ten-fold increeieo 
coproporphyrin and lead in the urine 

Lead Interferea with hemoglobin Byntheei* 
at several levels It inhibits heme synthesi* 
and prevents the proper utilization and incor* 
poratlon of iron into protoporphyrin Itespe 
daily inhibits globln synthesis As a result 
the following substances accumulate in the 
urine of patients with lead poisoning delta 
aminolevulinic acid, porphobilinogen, copro 
porphyrin, and lead 

Byers, R K Lead poisoning Review of the 
literature and report on 45 cases P® 
atrlcs 23 585-603, 1959 


5 PYRIDOXINE-RESPONSIVE ANEMIA 


7. HEMOLYTIC TRANSFUSION 
REACTIONS 


This is a very rare moderate to severe 
anemia characterized morphologically by hypo 
chromia and microcytosis accompanied by 
hyperferremla and hemosiderosis of the retie 
uloendothelial tissues Hemoglobin may be 
restored to normal by large doses (50-200 mg 
I M dally) of pyridoxine, but the microcytosis 
and hypochromia persist It must he dlstln- 


Essentials of Diagnosis , ^ 

• Chills and fever during blood trans u 

• Pain in the back, chest or abdomen 

• Hemogloblnemla and hemoglobinur 


In all significant hemolytic transfu 
Sion reactions there Is immediate. 
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grossly visible hemoglobinemla. A 
normal serum color during or immedi- 
ately after a transfusion rules out 
hemolysis as the cause of even severe 
symptoms, and other causes (e.g.* 
leuko-agglutlnins or allergy) must be 
considered. 

General Considerations. 

In transfusion reaction due to ABO in- 
compatibility the donor cells are hemolyzed 
instantaneously in the general circulation. In 
reactions due to incompatibility in some of the 
other blood groups (such as Rh), hemolysis Is 
more gradual and may last hours, most of the 
destruction occurring in the reticuloendothelial 
tissues. 

Serious transfusion reactions are often 
caused by clerical errors such as improper 
labeling of spiecimens or improper identifica- 
tion of patients. 

Incompatibility due to the less common 
blood group antibodies may be detected only by 
a Coombs test. 

Clinical Findings, 

A. Symptoms and Signs: There may be 
chills and fever, and pain in the vein at the 
local injection site or in the back, chest, or 
abdomen. Anxiety, apprehension, and head- 
ache are common. In the anesthetized patient, 
spontaneous bleeding from different areas may 
be the only sign of a transfusion reaction. 

B, Lataoratoty Findings: Post-transfusion 
blood counts fall to show the anticipated rise in 
hemoglobin, spherocytes may be present on the 
blood smear, and initial leukopenia at 1-2 hours 
is followed by a slight leukocytosis. Free 
hemoglobin can be detected within a few min- 
a-AfS'. jtfetftemaftumih, an aci'd liematth- 
albumin complex giving a brown color to the 
serum, may appear after a few hours and per- 
sist for several days. Elevated bilirubin lev- 
els, when present, are usually greatest 3-6 
hours after the transfusion. Haptoglobin dis- 
appears from the serum. Hemoglobinuria and 
oliguria may occur. 

After the reaction occurs it la essential to 
draw a fresh specimen from the patient, per- 
form a direct Coombs test, and to check It 
against the blood in the transfusion bottle (not 
the pilot tube) by the indirect Coombs test. If 
the indirect Coombs test is positive, exact 
identification of the offending antibody may be 
made by matching the patient's serum against 
a panel of known test cells. Unusual antibodies 
found In transfusion reactions are. In order of 
frequency, antl-c, antl-K (Kell), anti-E, antl- 
IV (Duffy), anti-Le® (Lewis), antl-Jk^ (Kidd), 
and antl-C. 


Differential Diagnosis, 

Transfusion in the presence of leuko- 
agglutmins, which usually develop after 5 oy 
more transfusions or after previous preg- 
nancy, may cause severe chills and high fevgr. 
There is no fall m hematocrit, a cross-match 
Is compatible, there are no pigmentary changes 
In the serum, and leuko-agglutinlns can be 
demonstrated In vitro when the patient’s serum 
Is mat<^ed against several white cell donor§_ 

In allergic transfusion reactions, the above 
tests also are negative and no leuko-agglutlnins 
are present. 

Complications. 

Acute tubular necrosis and azotemia mqy 
follow a severe transfusion reaction. 

Treatment. 

Hives, chills, and fever following the 
transfusion of blood are not necessarily due 
to hemolysis, if the patient's serum remains 
clear, the transfusion may be continued. How- 
ever, once the diagnosis of hemolysis Is well 
established by appropriate tests the main prob- 
lems are to combat shock and treat possible 
renal damage. 

A. Treatment of Shock* After antibody 
screening of the patient’s serum, transfusions 
with properly matched blood may be advisable. 
If no satisfactory answer can be found to the 
reason for the transfusion reaction, plasma 
expanders, such as dextran, and plasma may 
have to be used instead of whole blood. Pre^. 
sor agents may be necessary. 

B. Treatment of Kidney Disease: Measure 
the urine output every hour. If oliguria occurs, 
treat as for acute renal failure (see p. 741). 
iVo atVempf Bitouitf fre macrtf Aj iTiihri’A'n'nir Abr 
urine by giving sodium bicarbonate or I. V. 
sodium lactate or to give large volumes of 
fluid to force diuresis 

Prognosis, 

The hemolysis is self-Umlted. Renal in- 
volvement Is comparatively Infrequent. The 
death rate from hemolytic transfusion reac- 
tions IS about 10%. 


Davidsohn, I., &K. Stem: Blood transfusioij 
reactions: their causes and identification. 
M.Clln.North America 44:281-92, 1960. 
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8 OVAI-OCYTOSIS 
{Hereditary Elliptocytosls) 


Ovalocytosis Is Inherited as a dominant 
trait and Is equally common In males and fe 
males The determining gene la on the same 
chromosome that carries the Rh blood group 
gene Twenty fire to 90*« of the red cells may 
be oval 

The disorder is ushally asymptomatic 
Anemia is usually not present and the red cell 
Indices are normal Some patients have mod 
crate anemia increased reticulocyte counts 
and serum hlllruhln and moderately shortened 
red cell survival times In these patients the 
spleen may be enlarged and splenectomy may 
be of benefit 

Motulsl^ A G others The lifespan of 
the elHptocyte Blood 9 57 1954 


9 PAROXYSMAL NOCTURNAL 
HEMOGLOBINURIA 


Paroxysmal nocturnal hemoglobinuria Is 
a chronic hemolytic anemia of variable sever 
ity characterised by rather constant hemo 
globinemla and hemosiderlnurla and recurrent 
episodes of scute hemolysis with chills fever 
pain and hemoglobinuria 

The basic disorder Is an unknown Intra 
cellular defect hemolysis is produced by Inter 
action between the abnormal cells and several 
factors present In normal serum magnesium 
properdin and the complement like compo 
nents 


The onset is usually in adult life there is 
no familial tendency There may be some ee 
largement of the spleen and liver Red cell 
white cell and platelet counts are decreased 
and the reticulocyte count Is Increased The 
bone marrow Is usually hyperactive but may he 
hypoplastic 

Iron deficiency anemia may be present 
also 08 demonstrated by the absence of bone 
marrow hemosiderin The indirect serum 
bilirubin is elevated Hemogloblnemla and 
methemalbumlnemla are often present Hapto 
globlns are absent and red cell acetylcholln 
esterase level is low The intrinsic red cell 
defect is demonstrated by finding hemolysis 
on Incubation of the patient s red cells la nor 
mal acidified serum (Ham s test) Hemo 
globln electrophoresis osmotic fragility ana 
the Coombs test are normal 

Complications consist of overwhelmlnf Is 
fectlon aplastic crises and thromboses 
Transfusion reactions occur when the 
donor blood (plasma) hemolyzes the patient e 
red cells , 

Washed red cell transfusions are gtren 
for severe anemia or complications such as 
trauma Infections thromboses or leg ulcer 
The administration of I L of 6% 
tlon preferably of relatively high molecuur 
weight (150 000) before transfusion 
vent hemolysis of the patient s own ecHs 7 
donor serum 

Crosby W H Paroxysmal neetumal hemo 
^obinurta Relation of the clinical 
festatlons to underlying pathogenic mecn 
anisms Blood 8 769 812 1953 
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10. HEREDITARY NONSPHEROCYTIC 
HEMOLYTIC ANEMIA 


Essentials of Diagnosis. 

• Moderate anemia, 

• Familial and congenital. 

• Spleen slightly enlarged, 

• No spherocytes, osmotic fragility 
normal, 

• High reticulocyte count. 

In hereditary spherocytosis the red 
cells are small and round, osmotic 
fragility Is increased, and jaundice Is 
often prominent 

General Considerations. 

This is a heterogeneous group of hemo- 
lytic anemias caused by Intrinsic red cell de- 
fects. The onset is in childhood, many of 
these disorders are inherited as a mendellan 
dominant trait. All races are affected, but 
northern Europeans more so than others. 

There may be an enayme defect In the Embden- 
Meyerhoff pathway (pyruvate kinase deficiency) 
or an abnormality In the heicosemonophosphate 
shunt (glucos$-$-phos{^ate dehydrogenase). 

In other cases no enxyme defect has been 
demonstrated. Two types of hereditary non- 
spheroeytlc hemolytic anemia are recognized 
type I, with normal autohemolysls, and type 11, 
with greatly Increased {20-507«) autohemolysls 
at 48 hours. 

Clinical Findings. 

A. Symptoms and Signs Severe anemia 
may be fatal in Infancy. The disorder is 
usually recognized in childhood. There may 
be symptoms of anemia, slight jaimdlce, and 
a pafpabSe sp/een. 

B. Laboratoiy Findings The red cells may 
be normal or slightly enlarged. Howell -Jolly 
bodies and Pappenheimer bodies (iron particle 
inclusions visible with Wright's stain) and 
stippling maybe prominent, especially after 
splenectomy. The reticulocyte count is great- 
ly elevated even if the anemia is only mild. 

White cell and platelet counts are normal. The 
marrow shows tremendous erythrold hyper- 
plasia and normal hemosiderin. Osmotic fragil- 
ity and hemoglobin electrophoresis are normal. 

Differential Diagnosis. 

In acquired hemolytic anemia the Coombs 
test is positive. In refractory normoblastic 
anemia the reticulocyte count is low and the 
spleen is not palpable. In the hemoglobinop- 
athies the diagnosis Is made by hemoglobin 
electrophoresis. 


In the newborn this condition may be very 
difficult to differentiate from hemolytic ane- 
mia due to ABO Incompatibility. 

Complicatlona. 

There may be associated cholelithiasis 
and cholecystitis. 

Treatment. 

Transfusions may be necessary. Splenec- 
tomy Is of no benefit 


De Gnichy, G C. , & others Non-spherocjdic 
congenital hemolytic anemia. Blood 16‘ 
1371-97, 1960 


ABNORMAL HEMOGLOBINS 


The human red cell contains 200-300 mil- 
lion molecules of hemoglobin Each molecule 
contains 4 heme groups and one globln mole- 
cule, The globln molecule is composed of 2 
pairs of polypeptide chsijis. One pair has been 
designated arbitrarily as the alpha chain and 
the other the beta chain on the basis of many 
differences involving long amino acid sequences. 
The members of each pair are identical. Each 
chain is made up of 28 peptides. The production 
of alpha and beta chains is under the control 
of 2 different genetic loci, which are independ- 
ent (that is, not closely linked). 

Three different types of hemoglobin are 
normally present, 97?4 is hemoglobin A. The 
other 2 normal hemoglobins are present in 
trace amounts of l-3'‘». Hemoglobin A j pos- 
sesses an alpha chain but, in place of the beta 
chain, a pair of delta polypeptides which differ 
/rowf t/w bets pfvbaHj' in 2ess J.ba.u 
amino acids. Fetal hemoglobin (hemoglobin F} 
contains a gamma chain instead of a beta chain 
and differs from the latter in numerous amino 
acid substitutions. Beta, delta, and gamma 
chains seem to be the result of closely linked 
alleles. 

Hemoglobinopathies involve abnormaiitiee 
in the hemoglobin chains. These are due to 
changes in the DVA template (a different orde^ 
of bases in the one locus resulting in the pro- 
duction of different amino acids - and therefore 
faulty protein) Differences between normal 
and abnormal hemoglobins are relatively min- 
ute. For Instance, sickle (S) hemoglobin dif- 
fers from normal hemoglobin In the single 
amino acid of peptide No. 4 of the beta chain, 
l.e, , one out of 300 amino acids. Yet this 
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small difference has far-reaching clinical 
effects which produce sickle cell disease. 

Most of the well-known hemoglobinopathies 
Involve abnormalities of the beta chains. A 
few alpha chain abnormalities arc known. 

Although In thalassemia no hemoglobin of 
abnormal electrophoretic mobility has as yet 
been demonstrated, there may be a structural 
abnormality of either the alpha or beta chain, 
which in some way controls the rate 0/ normal 
hemoglobin synthesis. There is evidence that 
not all thalassemias are alike. Some forms 
act as if they were allelic to the common 
hemoglobinopathies, e.g. , those Involving 
hemoglobins S or C, In other families thaiss- 
semla appears to be Inherited Independently of 
5 or C, which Implies an abnormality of the 
alpha chain. 


Jensen, W.N. j The Hemoglobinopathies. 
Disease-A-Month, Year Book, Feb. 1961. 


1. HEREDITARY 
HEMOGLOBINOPATHIES 


Certain hereditary hemolytic anemias 
Been almost exclusively in Negroes are char- 
acterized by the genetically determined pres- 
ence of an abnormal type of hemoglobin in the 
red cells. 

The heterozygous hemoglobin trait syn- 
dromes usually represent asymptomatic car- 
riers, e.g., in sickle cell trait, which occurs 
in about 9T» of American Negroes, there is no 
anemia. With hemoglobin C trait, which oc- 
curs in about 37o of American Negroes, there 
is no anemia but target cells are common 

Tfre homozygous hemogfo&in o'fsoro'ers are 
usually severe. The most common and In gen- 
eral the most severe Is sickle ceil anemia 
(homozygous S disease). Homozygous C dis- 
ease Is much less serious and much rarer. 

Double heterozygous diseases, e.g., 
combination hemoglobin S and c disease (less 
severe than classical sickle cell anemia) may 
occur. Other double heterozygous forms be- 
tween S and C and thalassemia may occur, but 
anemia is mild or moderate. 

In general, all of the homozygous dis- 
orders with the exception of sickle cell anemia - 
and all of the double heterozygous disorders - 
arc characterized by splenomegaly. 

Fetal hemoglobin is Increased in double 
heterozygous disorders when one of the genes 
la a thalassemia gene. Some fetal hemoglobin 
Is also present In sickle cell anemia. 

The tabic on p. 27B lists some o^ the more 
common hemoglobinopathies. 


Chemoff, A. I.: Some genetic considerations 
of the abnormal hemoglobin in light of their 
amino acid structure. Angiology l3'151-7o 
1961. 

Jensen, W.N. * The hemoglobinopathies. 
Diaease-A -Month. Year Book, 1961. 


2. SICKLE CELL ANEMIA 


Essentials of Diagnosis. 

• Recurrent attacks of fever, and pain 
In the arms. legs, or abdomen since 
early childhood m a Negro patient. 

♦ Anemia, jaundice, reticulocytosls, 
positive sickle cell test, and demon- 
stration of abnormal (S) hemoglobin. 

The spleen is not enlarged in adult 
sickle cell anemia. An anemic Negro 
patient with an enlarged spleen and a 
positive sickle cell preparation prob- 
ably has a double heterozygous dis- 
order Instead (e.g., "sickle thalas- 
semia” rather than sickle cell anemia) 
The sickle cell test does not reliably 
differentiate between sickle cell ane- 
mia (the homozygous disorder) and 
sickle cell trait (the heterozygous car. 
rier state). In sickle cell anemia the 
R6C is always low. the finding of a low 
hemoglobin with a normal RBC in a 
Negro patient with a positive sickle cell 
preparation is not compatible with 
sickle cell anemia but suggests iron 
deficiency anemia plus sickle cell trait. 

General Considerations, 

Sickling of the chemfeaffy abnormal ftema- 
globin Occurs at low oxygen tension, especially 
at a low pH. The S (sickle) hemoglobin is less 
soluble in deoxygenated (reduced) form, the 
viscosity of the whole blood consequently in- 
creases. and the result is stasis and the for- 
mation of painful sickle cell thrombi with in- 
creased mechanical fragility of the red cells 
and hemolysis. These physical changes of the 
red cells are largely resporislble for the clini- 
cal findings and the anemia. 

Sickle cell anemia la a hereditary dis- 
order, essentially canlLned to Negroes; the 
abnormal hemoglobin Is transmitted as a single 
dominant gene. Heterozygous carriers have 
mixtures of normal and sickle hemoglobin in 
all of their red blood cells. 

Clinical Findings. 

A. Symptoms and Slgnsj The diagnosis is 
usually made in childhood, but occaslonallj a 
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patient v. Ill reach adult life before a well docu- 
mented cri&is develops. Patients with sickle 
cell anemia tend to be of asthenic build with 
long spindly legs. Constant scleral Icterus of 
moderate degree is common. The crisis con- 
sists of attacks of bona and joint pain or ab- 
dominal pain, sometimes with fever, lasting 
hours or days The tender, rigid abdomen 
may resemble surgical illness and may last 
for hours or days Cerebral thrombosis may 
occur, producing headaches, paralysis, and 
convulsions 

B. Laboratory Findings Anemia Is mod- 
erately severe (RBC is usually 1.5-2 5 million/ 
cu.mm.), normocytic and normochromic. 

Some sickle cells are usually present on the 
blood smear. Reticulocytes may be 15-20%. 
When a drop of fresh 2% solution of sodium 
metabisulfite is mixed on a slide vnth a drop 
of blood, sickling of most of the red celts oc- 
curs in a few minutes A WBC of 20-30 
thousand is not unusual, and there may be as 
many as 100 nucleated red cells per 100 white 
cells. The blood values may remain constant 
even during a clinical crisis. The bone mar- 
row shows marked erythrold hyperplasia, with 
more nucleated red cells than white cells 
Hemosiderin Is present in ample amounts. 

The Indirect bilirubin may be elevated to 2 mg / 
100 ml j and there may be a slight elevation 
of the plasma hemoglobin The specific grav- 
ity of the urine is relatively fixed at 1 010, 
and there may be hemoslderlnuna. X-rays of 
the bones may show varying degrees of corti- 
cal thinning. diffuse osteoporosis, and thicken- 
ing of the trabecular markings 

Differential Diagnosis, 

Sickle cell anemia Is differentiated from 
other hemoglobinopathies by hemoglobin elec- 
trophoresis. the sickle cell test, and fetal 
hemoglobin determination. Hematuna may 
simulate genitourinary tumor, tuberculosis, 
or vascular disease. Bone and joint pain may 
resemble rheumatic fever The abdominal 
pain may simulate Surgical abdominal condi- 
tions. persistence of normal bowel sounds In 
sickle cell crisis may be a helpful differential 
diagnostic finding. 

An electrophoretic pattern indistinguish- 
able from that of sickle cell anemia may be 
found in the foUowing. (1) Sickle cell- 
hemoglobm D disease: Hemoglobin D has the 
same electrophoretic mobility as hemoglobin 
S, but electrophoresis on agar gel at pH 6,0 
differentiates these 2 hemoglobins (2) Some 
Instances of sickle-thalassemia Hemoglobin A 
sometimes cannot be detected by electro- 
phoresis In sickle-thalassemia because Its 


formation is suppressed by the thalassemia 
gene. Family studies may distinguish sickle- 
thalassemia from sickle cell anemia. (3) 
Sickle cell-persistent fetal hemoglobin syn- 
drome (see p. 279), 

Complications. 

Complications include leg ulcers, bone 
infarction, aseptic necrosis of the femoral 
head, osteomyelitis (especially due toSateo- 
netla), cardiac enlargement with auscultatory 
findings similar to those of mitral stenosis, 
recurrent gross hematuria, and cholelithiasis 
Following infection there may be an aplastic 
crisis 

Treatment. 

Treatment is symptomatic. There is con- 
siderable variation in the frequency and sever- 
ity of clinical manifestations. 

A. Treatment of Clinical Criais: Place 
the patient at bed rest and give analgesics. 
Local measures, cobalt, nasal oxygen, car- 
bonic anhydrase Inhibitors, and vasodilators 
have been employed with little success. Sedi* 
um bicarbonate, 3.5 mEq./Kg./hour I V,, er 
plasma expanders (e. g, , dextran), plasma, 
and glucose solution with 0.45% sodium chlo- 
ride solution have been said to be oceaslonaily 
successful in relieving pain. 

B. Treatment of Hemolytic and AplaaUc 

Crisis- Transfusions are mandatory , 

hemoglobin level should be raised to 12-14 o 
100 ml. Adequate hydration Is necessary. « 
careful search for Infections should be mw* 
and appropriate antibiotic therapy Instituted 

C. Treatment of Complications 

1. Leg ulcers - The legs are immobnite 
and elevated under a heat cradle. The 
area is cleansed and debrided. The 
given sufficient blood to raise the hemoglo 
level to 12-14 Gm./lOO ml. 

2 Cholelithiasis or orthopedic 
requiring surgery - Give sufficient 
blood to raise the hemoglobin level to 12- 
Gm./lOO ml. 

3 Sickle cell anemia appearing 
pregnancy - Transfuse to 10-12 Gm./lO m 
In the third trimester. 

4, Pulmonary thrombosis and osteoro? 
litis are treated by standard methods 

Prognosis. ._j 

Many patients die In childhood of c**" 
hemorrhage or shock. Others live beyon 
age of 50 years. There Is a tendency to P 
gresslve renal damage, and death from ure 
may occur. 



Thalassemia Minor 279 


Individuals with sickle cell trait seldom 
develop clinical Illness. Rare complications 
are gross hematuria, splenic infarction while 
flying in unpressurized aircraft, and pulmonary 
and visceral infarcts during Illness assoclatet} 
wdlh tissue hypoxia. 


Singer, K. ; The pathogenesis of sickle ane- 
mia. Am.J.Clln.Path.21-85a-65. 1951. 


3. HEREDITARY PERSISTENCE OP 
FETAL HEMOGLOBIN 


Patients with this disorder show no clinic, 
cal or hematologic abnormalities, but their 
Aemogi’b69i consi'sfs Yefef AemogibA^n 

together with hemoglobin A. The gene for per- 
sistent fetal hemoglobin is transmitted in a 
simple, mendelian manner, and appears to 
allelic for hemoglobin S. hemoglobin C. or 
other beta chain hemaglobin abnormalities 
homozygous cases are known. The disorder tg 
seen almost exclusively In Negroes. PatlenU 
who inherit the gene for hemoglobin S in addls 
tlon to that resulting In persistence of hemo- 
globin F are tndietingulshable on electropho- 
resis from patients with classic sickle cell 
anemia, but they have only mlcUmal clinical 
manifestations. 


Herman, E.C. , It othersj Hereditary per- 
sistence of fetal hemoglobin. Am. J. Med 
29:9-17, I960. 


4. THALASSEMIA MINOR 


Essentials of Diagnosis. 

♦Mild but persistent anemia, 

•RBC normal or elevated 

• Similar blood findings In one of the 
parents. 

• Patient usually has a Mediterranean 
or southern Chinese racial background. 

Thalassemia minor must be differ- 
entiated principally from iron deficien- 
cy anemia. It is not a severe anemia, 
the hemoglobin level is almost always 
above 9 Gm./lOO ml., and scrum Iron, 
total Iron-binding capacity, and marrciw 
hemosiderin are normal. 

General Considerations. 

Thalassemia major (Cooley’s anemia) 
represents the homozygous state of the thalas- 


semia genes, whereas thalassemia minor rep- 
resents the heterozygous form. It is probable 
that more than a single set of alleles is in- 
volved in thalassemia. This may account for 
the various clinical gradations betv/een the 
major and minor forms of the disease. Thal- 
assemia is both congenital and familial. 

Clinical Findings. 

A. Symptoms and Signs: There are usually 
no symptoms The spleen may be slightly en- 
larged 

B. Laboratory Findings; The RBC may 
exceed 6 million/cu. mm. The hemoglobin 
does not fall below 9 Gm./lOO ml except 
durmg pregnancy The red cells are very 
small (MCV = 50-70 cu. u), and hemoglobin 
concentration often is onfy moo'erafefy rerfucetf 
(AJCHC = 29-31%} Target cells and stippled 
cells may be present. There Is considerable 
variation in size and shape of the red cells - 
far greater than is noted in iron deficiency ane- 
mia of a comparable hemoglobin level. Some 
hypochromic macrocytes may be seen. Red 
cell patterns vary from one family to another. 
One group may have many target cells, another 
group may have many stippled cells. Reticulo- 
cytes vary from 1-9%, platelets and white cells 
are not remarkable. 

The bone marrow shows Increased num- 
bers of nucleated red cells. White cells and 
megakaryocytes are normal. Hemosiderin is 
present On starch block or cellulose acetate 
paper electrophoresie hemoglobin Aj (a slow- 
moving component) is increased Petal hemo- 
globin 15 usually normal but may be slightly 
increased. 

Differential Diagnosis, 

Other hypochromic, microcytic anemias 
with normal or even increased serum iron 
and marrow hemosiderin are as follows: 

A. Certain hemoglobinopathies, especially 
hemoglobin E disease and the so-called Lepore 
trait, are diagnosed by hemoglobin electro- 
phoresis. 

B. Sideroachrestic anemia, characterized 
by increased Iron values, many slderoblasts, 
and biochemical evidence of disordered heme 
synthesis. Hemoglobin electrophoresis Is 
normal. 

C. Pyrldoxlne-responslve anemia (see 
P. 272). 

• D, In lead poisoning (see p. 272) and In- 
fections (see p. 282 ), the red cells maybe 
Iqrpochromlc. 
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Complications. 

Thalassemia does not respond to iron 
therapy, and unnecessary and prolonged treat- 
ment with parenteral Iron could lead to excess 
iron storage. 

Treatment. 

No treatment Is required, and unneces- 
sary iron therapy must be avoided Dunng 
pregnancy, transfusions may be necessary to 
maintain hemoglobm above 9 Gm /lOO ml 

Prognosis. 

Patients with thalassemia minor have 
normal Ufe spans 


Bannerman, R M. Thalassemia. Gnine & 
Stratton, 1961. 


S. THALASSEMIA MAJOR 
(Cooley’s Anemia, Mediterranean Anemia) 


Eaaentiala of Diagnosis. 

• Severe anemia starting in early infancy 

• Very large liver and spleen. 

• Hypochromic, mlcroc^rtic red cells 
with many erythroblasts 

• Greatly elevated fetal hemoglobm 

Other hemoglobmopathies involving 
varying mixtures of hemoglobin S, 
hemoglobin C, and others with thalas- 
semia may gtie similar but less severe 
cluneal pictures. Congenital non- 
spherocytic hemolytic anemia may re- 
semble this disorder Hemoglobin 
electrophoresis, determination of 
fetal hemoglobin, and family studies 
make the correct diagnosis 

General Considerations. 

This is a hereditary disorder character- 
ized by increased hemolysis due to an intracor- 
puscular defect Involving abnormal hemoglobin 
synthesis and Ineffective erythropolesis Two 
incomplete dominant abnormal alleles are 
present In this homozygous form of thalas- 
semia; In thalassemia minor (the heterozygous 
form), only one such abnormal allele is pres- 
ent, The disease Is found in patients of 
Mediterranean ancestry and from an area 
forming a wide band extending over northern 
Africa and southern Europe to Thailand and 
including Iran, Iraq, Indonesia, and southern 
China Among the various peoples Involved 
the Incidence of thalasaemla Is up to 50% (usu- 
ally about S”#). 


Clinical Findings. 

A. Symptoms and Signs* Severe anemia 
and a huge liver and spleen are usually reco|* 
nlzed in early childhood. Jaundice is usually 
present. 

B. Laboratory Findings* Severe micro- 
cytic, hypochromic anemia is present. Target 
cells and bizarre-shaped red cells are seen 
Nucleated red cells are numerous. The 
reticulocyte count is moderately elevated. 

The platelet count and WBC are normal or ia* 
creased Serum bilirubin is elevated. Hapto- 
globins are absent. Paper hemoglobin electro- 
(^resis is normal. Aj Is not elevated, but 
fetal hemoglobm may be increased to 90^« 

The bone marrow shows tremendous erythroid 
hyperplasia and ample stainable iron. 

C. X-ray Fmdings Skeletal lesions 
(evident on x-ray) are most prominent m the 
skull and long bones and consist of Increase 
of the medullary portion and thinning of the 
cortex, the so-called hair on end appearance 

Treatment 

Regularly spaced transfusions arc often 
necessary to maintain life. Barely, fohcaet^ 
may be helpful for associated folic acid de- 
ficiency, When secondary hemolytic anemia 
develops with evidence of accelerated ipleme 
sequestration of transfused red cells, splenec- 
tomy may be helpful. 

Complications. 

There maybe cardiorespiratory sytnp’c®* 
due to the chronic anemia. Leg ulcers and 
cholelithiasis may develop Transfusion In- 
duced iron overload, with myocardial hemos'd* 

erosls, may lead to cardiac arrhythmia. 
table heart failure is a fairly common cause of 
death Few patients survive into adult life- 

Bannerman, R M.- Thalassemia. Gnmefc 
Stratton. 1961 


6 HEMOGLOBIN H DISEASE 


Hemoglobin H disease Is a chronic micf® 
cytic anemia which Is refractory to Iron the*" 
apy. It is seen in Chinese and FiUpInos ^ 
resembles thalassemia minor. The disom* 
Is COTigenital and familial. 

The spleen is enlarged, a moderate dc 
gree of anemia is present, and the rcticuJo 
cyte count is elevated. Hemoglobin H 
from normal hemoglobin by Its more rapid 
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electrophoretic mobility and by its instability. 
After incubation for 30 minutes at room tem- 
perature with 2% sodium metablsulfitej pre- 
cipitates form in the red cells which are 
demonstrable by reticulocyte stain. Osmotic 
fragility is decreased, and red cell life span is 
shortened. The abnormal hemoglobin accounts 
for about a third of the patient's hemoglobin. 


Rigas, D.A., Mothers' Hemoglobin H, J.Lab. 
& Clin. Med. 47:51-64. 1956. 


HYPERSPLEHISM 


Essentials of DlagnoBls, 

• Large spleen. 

• Pancytopenia. 

• Active marrow. 

Hypersplenism la characterized 
by "empty blood," "full marrow," 
and a big spleen. In leukemia and 
lymphoma the characteristic malignant 
cells are present in the blood, mar- 
row, or lymph nodes. 

General Considerations. 

The spleen may be enlarged because of a 
specific infiltrate, as In Gaucher's disease, 
Nlemann-Plck disease, Letterer-Siwe disease, 
tuberculosis, or Boeck's sarcoid. Nonspecific 
enlargement may occur, as in rheumatoid 
arthritis (Felty's syndrome). 

The most common form of Hypersplenism 
is congestive splenomegaly, often due to portal 
hypertension secondary to cirrhosis. Other 
causes are thrombosis, stenosis, atresia, or 
angiomatous deformity of the portal or splenic 
vein, external pressure due to cysts, and 
aneurysm of the splenic artery. 

In Hypersplenism the platelet count, WBC, 
and to some extent the RBC are reduced be- 
cause of sequestration by the enlarged spleen, 
there Is very little evidence that the spleen ex- 
erts any depressant activity on the marrow. 

Clinical Findings. 

A, Symptoms and Signs: Patients affected 
with Hypersplenism due to congestive spleno- 
megaly are usually under 35 years of age, the 
onset may be gradual, but there may be sudden 
hematemesis, gastrointestinal bleedmg occurs 
in about half of cases. 

The large spleen may cause abdominal 
fullness. There may be no symptoms, and the 
spleen Is found accidentally during a routine 
examination. In other patients purpura may 


be prominent or there may be hematemesis 
fram esophageal varices. In primary splenic 
neutropenia there may be fever and pain over 
the splenic region. 

B. Laboratory Findings; The anemia is 
often mild, normocytic and normochromic, 
and the reticulocyte count may be elevated. 

The Cr*^ red cell life span is decreased, with 
evidence of increased splenic sequestration. 
I^telets and white cells, particularly the 
granulocytes, are greatly decreased, with a 
shift to the left. 

The bone marrow shows varying degrees 
of generalized hyperactivity and mai\y mega- 
karyocytes. 

Differential Diagnosis. 

Leukemia and lymphoma are diagnosed by 
marrow aspiration or lymph node biopsy apd 
examination of the peripheral blood (WBC ^nd 
differential). In hereditary spherocytosis 
there are spherocytes, osmotic fragility Is 
increased, and platelets and white cells are 
normal. The hemoglobinopathies with spleno- 
megaly are differentiated on the basis of hemo- 
globin electrophoresis. Thalassemia major 
becomes apparent in early childhood, and tbe 
blood smear morphology is characteristic. In 
myelofibrosis marrow biopsy shows prolifsra- 
tion of fibroblasts and replacement of normal 
elements. In Idiopathic thrombocytopenic 
purpura the spleen is not enlarged. 

Complications, 

Gastrointestinal hemorrhage due to bleed- 
li^ from esophageal varices may be fatal. 

There may be bleeding due to thrombocyto- 
penia. 

Treatment. 

Therapy is usually that of the underlying 
condition. When the hematologic abnormalities 
are not severe, no treatment Is required. 

Splenectomy may be advisable for conges- 
tive splenomegaly due to a splenic vein abnor- 
mality alone and when hemolytic anemia or 
thrombocytopenic purpura are associated with 
the Splenomegaly of tuberculosis, Gaucher's 
disease, or sarcoidosis. 

If congestive Splenomegaly is due to liver 
or portal vein disease, splenectomy should be 
done only In conjunction with a splenorenal, 
splenocaval, or portacaval shunt. 

Prognosis. 

The prognosis is that of the underlying 
disorder. The course In congestive spleno' 
mepily due to portal hypertension depends 
upon the degree of venous obstruction and 
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liver damage If there is no hematemeals, 
the course may be chronic and relatively be- 
nign and splenectomy need not be done 


Combined Staff Clinic Hypersplenism Am 
J Med 11 494-506 1951 


SECONDARY ANEMIAS 


Under this heading are listed several dis- 
eases frequently accompanied by moderate to 
severe anemia The anemia is usually caused 
by a combination of shortened red cell life span 
and inadequate bone marrow compensation, so 
called relatlx e bone marrow failure or sick 
cell syndrome The red cells may be normal 
in appearance The reticulocyte count may be 
slightly elevated Platelets and white cells 
are normal No abnormal serum factors are 
demonstrable The bone marrow Is active and 
erythropoiesis may be increased Some of 
these disorders have their own characteristics 
which are described below It is important to 
recognise complicating iron deficiency or folic 
acid deficiency, which can be treated specifi 
call/ 


1. ANEMIA OF CIRRHOSIS 


Some degree of anemia la almost Invari- 
ably seen in the patient with cirrhosis 

(1) Iron deficiency due to blood loss may 
occur with gastritis, esophageal varices, 
hemorrhoids, or associated peptic ulcer 

(2) Folic acid deficiency and the charac- 
teristic megaloblastic picture Is seen in 5% of 
cirrhotic patients with anemia 

(3) A moderately severe hemolytic anemia 
is seen most frequently The red cells are 
thin, flat, macrocytic, and slightly hypochro- 
mic, and vary greatly in size but not In shape 
Target cells are common, and the reticulocyte 
count is moderately elevated TheWBCls 
normal or elevated and the platelet count is 
usually increased In some patients, partlcu 
larly when the spleen Is enlarged, white cell 
and platelet counts are decreased Cr*‘ red 
cell survival studies show a half-life of 15-25 
days The Coombs test is negative The bone 
marrow Is hyperpUstlc and contains many 
erythroblasts, frequent plasma cells, and In- 
creased numbers of megakaryocytes Wift 
acute exacerbation of chronic hepatitis, histio- 
cytes nUed with fat may be seen 


The hemolytic anemia of cirrhosis does 
not respond to any specific measures nor to 
corticosteroid therapy The treatment is that 
of the underlying disorder 


Jandl, J H The anemia of liver disease 
rt3servatlons on its mechanism J Ciin. 
Invest 34 390-404, 1955 


2. ANEMIA OF CANCER 


Anemia of cancer may be due to any of the 
following 

(1) Chronic blood loss with subsequent 
development of iron deficiency anemia 

(2) Hemolysis, usually moderate and 
demonstrable only by Cr*^ red cell survival 
studies Occasionally, hemolysis is severe 
and acute (see Acute hemolytic anemia, p 
270) 

(3) Replacement of functional marrow by 
the malignant tissue (' myelophthisic anemia ) 


Hyman O A , & J L Harvey The paths 
genesis of anemia in patients with card 
noma Am J Med 19 3S0-6, 1955 


3. ANEMIA OF INFECTION 


Anemia usually develops only in chronic 
infections which are clinically obvious, * 8 * 
In patients with lung abscess, empyema, pelvic 
Inflammatory disease, tuberculosis, orrheu 
matold arthritis The anemia in these cases 
is only moderately severe, and the hemoglobin 
rarely falls below 9 Cm /lOO ml The cells 
are normocytlc and may be slightly hypo 
chromic The reticulocyte count is normal 
low or slightly elevated Platelets and white 
cells are not remarkable, although there may 
be toxic granulation of polymorphonuclear 
cells The serum Iron is low, but (In ^°''**^* 
to iron deficiency anemia) the total Iron bin s 
capacity Is also low The red cell life span t 
moderately shortened and there is an insuffi 
cient increase in erythropoiesis The bone 
marrow contains decreased, normal, or in 
creased numbers of cells Hemosiderin ap 
pears fuzzy and diffuse Severe anemia with 
a marked degree of hemolysis may develop 
during the course of subacute bacterial 
carditis, Escherichia coU infection, hei»oiyi» 
streptococcus infection, or Clostridium we e 
Infection 
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Cartwright, G.E., &M.M. Wlntrobe* The 
anemia of infection. XVII. A review. 
Advances Int. Med. 5 16S-228, 1952. 


4. ANEMIA OF AZOTEMIA 


Anemia comTaonly develops during the 
course of renal insufficiency due to any cause. 
The red cells are normocytlc and normo- 
chromic, and there is little variation from 
normal in size and shape, "Acanthrocytes' 
(cells with thorny outpocketings) are occasion- 
ally seen. The reticulocyte count la normal, 
low, or slightly elevated. The bone marrow 
Is normal or hypoplastic. Ferroklnetie 
measurements show decreased' red cell Iffe 
span and an inadequate Increase in bone mar- 
row erythropolesis. Hemolysis is occasional- 
ly severe, with greatly shortened red cell sur- 
vival time. Renal failure may be considered 
responsible for anemia if the NPN is above 
75 mg./lOQ ml., the BUN above 50 mg./lOO 
ml., or the serum creatinine above 2 mg / 

100 ml. 


Loge, J,P,, Lange, R.D., C V Moore 
Characterization of the anemia associated 
with chronic renal insufficiency Am.J. 
Med 24‘4-l8, 1958. 


NEOPLASTIC DISEASES OF 
BLOOD 


ACUTE LEUKE^^A 


Essentials of Diagnosis 

• Weakness, malaise, anorexia, bone 
and joint pain 

• Pallor, fever, petechlae, lymph node 
swelling, splenomegaly. 

• Leukocytosis. Immature, abnormal 
white cells in peripheral blood and 
bone marrow. 

• Anemia, thrombocytopenia 

Differentiate from chronic leukemia, 
idiopathic thrombocjtopenlc purpura, 
and aplastic anemia, from Infectious 
mononucleosis, Hodgkin’s disease, 
and lymphosarcoma, and from acute 
rheumatic fever and malignant bone 


tumors The combination of anemia, 
thrombocytopenia, and bone marrow 
proliferation of primitive white cells 
Is found only in acute leukemia 

General Considerations, 

Acute leukemia is a disorder of the blood- 
forming tissue characterized by proliferation 
of abnormal white cells It is generally con- 
sidered to be neoplastic, occurs in all races, 
and may develop at any age Most frequently, 
however. It develops within the first 5 years 
of life 

Clinical Findings. 

A Symptoms and Signs Presenting com- 
plaints are often general, consisting of weak- 
ness. malaise, anorexia, and fever Pain in 
the joints, lymph node swelling, or excessive 
bleeding after dental extraction may also be 
initial complaints Petechias are frequently 
seen early in the course of the disease The 
spleen and liver may be enlarged 

B Laboratory Findings Normochromic, 
normocytic anemia occurs early The platelet 
count 18 usually below 100 000/cu mm , while 
the WBC vanes from less tbsn 10 000 to over 
100,000/cu mm On the peripheral blood 
smear a single immature and abnormal cell 
type predominates On a thick or everstained 
smear it may be mistaken for a lymphocyte 
Auer bodies, red-staining reds In the cyto- 
plasm of myeloblasts or monoblasts, are pathog- 
nomonic of acute leukemia Acute myelocytic 
leukemu may be differentiated from acute 
lymphocytic leukemia by the presence of perox- 
tdase-staining cytoplasmic granules in the for- 
mer 

There is massive proliferation of primi- 
tive malignant cells in the bone marrow even 
when leukopema exists 

X-ray examination of painful bones may 
show periosteal elevation There may also be 
osteolytic lesions, or a transverse line of 
radlolucency beneath the metaphyses of the 
long bones 

Complications 

Fatal gastrointestinal tract hemorrhage, 
pressure symptoms on the brain stem. Inva- 
sion of the CNS, and overwhelming infection 
are the chief causes of death 

Differential Diagnosis 

The combination of anemia, thrombocyto- 
penia, and bone marrow proliferation of primi- 
tive white cells is found only in leukemia. 
Leukocytosis may or may not be present 
Among the other features, petechlae may be 
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seen in idiopathic thrombocytopenic purpura o*" 
in aplastic anemia but there is no enlargemeirt 
of lymph nodes liver or spleen Enlarged 
lymph nodes and splenomegaly may be found W 
infectious mononucleosis Hodgkin s disease 
or in Ivmphosarcoma but the bone marrow and 
peripheral red cells and platelets are usually 
normal Marked lymphocytosis is often seen 
in whooping cough and Infectious lymphocytosis 
but the white cells are mature and RBC and 
platelet count are normal Malignant tumors 
e g neuroblastoma osteosarcoma and 
metastatic cancer may cause bone pain ane 
mia and leukocytosis if there is marrow in 
vasion these conditions may resemble leukemia 

Treatment 

The treatment of acute leukemia is aimed 
at symptomatic relief and remission of the di^ 
ease process 

A General Measures Once the diagnosis 
has been established a conference is held with 
the patient or his family and the nature of the 
disease its treatment and cost the prognosis 
and the need for follow up care are discussed 
in detail It is important that the patient lead 
as normal a life as possible with maintenanca 
of Work or achool activities Hospitalization 
Is essential only for transfusions severe 
complications or terminal involvement 

In young patients antileukemic therapy Is 
begun as soon as the diagnosis Is established 
In some elderly patients with only moderate 
anemia and an aleukemic picture specific 
antileukemic therapy may not be indicated 
The antimetabolites are not well tolerated by 
this group and are not very effective These 
patients can usually be supported with occa 
sional transfusions for anemia and antibiotics 
for infection Oral fluid intake must be in 
creased for patients receiving antileukemic 
agems to prevent precipitation o! uric acid 
crystals in the kidneys 

At first patients are followed with weekly 
blood counts including platelet counts during 
remissions they are seen every 2 3 weeks 

B Transfusions Hemoglobin should be 
maintained at 8 10 Gm /lOO ml Whole blood 
or packed red cells less than a week old are 
satisfactory 

C Corticosteroids Regardless of the 
severity of the disease at the time of diag 
nosis children and adults are started immedl 
ately on prednisolone 10 20 mg 4 limes daily 
(or equivalent cortisone compound) This doS® 
is maintained until a satisfactory clinical and 
hematologic remission occurs The daily dose 
Is then decreased by 5 mg once a week 


D Antimetabolite Therapy In addition to 
corticosteroids mercaptopurine (PuriaethoJ^j 
Is given orally In divided dally doses of 2 5 
mg /Kg calculated to the nearest 25 mg The 
effects of this purine antagonist are usually 
not evident for 3 weeks or more although oe 
casionally it may begin to act within a week L 
the WBC does not begin to drop within 2 
months the medication will probably not be 
effective 

Even in the presence of severe leuko 
penia mercaptopurine is continued as long as 
malignant cells remain in the blood or bone 
marrow Side effects are relatively few but 
occasionally ulceration of the mucous tnem 
branes or hepatitis is seen 

Some clinicians alternate mercaptopur ne 
and methotrexate (amethopterin) 1 “’5 5 mg 
daily orally or I M accorfing to weight In 
three month periods 

Relapses are treated with corticostero da 
and mercaptopurine 

£ Treatment of Complications 

1 Local manifestations Severe bone 
pain massive lymph node enlargement inter 
fenng with respirations and swallowin® 

CNS involvement with signs of increased Wn 
cranial pressure may be treated successfully 
with local irradiation Intrathecal metho 
trexate 5 ml dissolved in 10 ml of splnai 
fluid may be a valuable adjunct to oral or 

I M methotrexate 

2 Fever Careful search is made for s 

bacterial agent and specific antibiotics are 
instituted Prophylactic antibiotics are not 
used 

3 Hemorrhage Corticosteroids m the 
above doses and transfusions of fresh whole 
blood (platelet rich) may be necessary 

Prognosis 

Average survival for untreated acute l«u 

kemia is about 2 6 months for treated acute 

leukemia about 6 12 months Patients wu 
acute lymphoblastic leukemia regardless© 
age and with a WBC of less than 10 000/cu 
mm have a better prognosis than patient® 
with myeloblastic leukemia In adults 
slons of only a few months are generally o 
tained in children remissions occasionally 
last from one to several years 

Ellison R R Management of acute leukeff®^ 

in adults M Clin North America 40 T-i 
1S56 j 

Zuelzer W W & G Flatz Acute childhoo 
leukemia a ten year study Am J 
Child 100 886 907 1960 
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CHROmC MYELOCYTIC LEUKEMIA 


Esaentlals ot Diagnosis. 

• Weakness. lassitude, fever, abdomi- 
nal discomfort. 

• Painless enlargement of spleen. 

• Unexplained leukocytosis, immature 
white cells In peripheral blood and 
bone marrow, 

• Anemia. 

Differentiate from polycythemia 
vera, myelofibrosis, and leukemoid 
reactions associated with infection or 
metastatic cancer. 

General Considerations. 

Chrome leukemia is characterized by pro- 
liferation of abnormal white cells, which usu- 
ally invade the blood stream and may infiltrate 
any part of the body to cause local symptoms 
It is considered by many to be a neoplastic 
process, and progresses slowly but mevitably 
to death. 

In addition to their immaturity, leukemic 
cells have certain distinguishing biochemical 
characteristics. Leukemic neutrophilic cells 
have less glycogen and alkaline phosphatase 
than normal or polycythemia white cells, 
whereas their histamine content is higher. 

Chronic myelocytic leukemia is primarily 
a disease of yomg adults, but it may be found 
at any age. 

Clinical Findings , 

A. Symptoms and Signs' Pallor, weakness, 
sternal tenderness, fever, purpura, skin in- 
filtrations (eiythroderma), and retinal heroor- 
rhages or exudate may be seen 

There maybe abdominal discomfort 
secondary to hepatosplenomegaly $ome pa- 
tients are diagnosed accidentally before the 
onset of symptoms when a high WBC is found 
during a routine examination. 

B. Laboratory Findings; The ^VBC may 
exceed 500.000/cu,mm. , but fewer than 107» 
of the cells are “blaBta.” Nonfiiamented 
neutrophils, metamyelocytes, and myelocytes 
predominate; the neutrophils are alkaline phos- 
phatase negative, and basophils, eosinophils, 
and platelets are increased. There Is usually 
some degree of anemia. Th*e cellular elements 
of the bone marrow resemble the cell types of 
the peripheral blood. 

Differential Diagnosis. 

In leukemoid reactions due to infection, 
metastatic cancer, or a<mte blood loss, eosino- 


phils and basophils are decreased rather than 
increased and the alkaline phosphatase reac- 
tion of the polymorphonuclear white cells is 
strongly positive. In myelofibrosis the splenic 
enlargement is associated with lesser degrees 
of leukocytosis, the marrow is fibrotic, and 
the granulocytes are alkaline phosphatase posi- 
tive 

Complications 

Probably no part of the body is exempt 
from leukemic infiltration Complications will 
depend upon the area infiltrated, e.g , pres- 
sure symptoms or hemorrhage if the CNS is 
infiltrated. The spleen may become verj' 
large and painful Terminally, there may be 
a “blastic” crisis. 

Treatment 

A General Measures. The aim of therapy 
is palliation of symptoms and correction of 
anemia Initial manifestations and each exac- 
erbation should be treated promptly. Specific 
treatment of the anemia is unnecessary, as it 
IS usually corrected by treatment directed at 
the leukemic process Blood counts are 
checked weekly at first and then once or twice 
a month until a satisfactory remfssfon Is ob- 
tained During remission patients are encour- 
aged to resume normal activity, but follow-up 
visits are necessary every 1-S months. The 
nature of the disease should be explained to the 
patient and the necessity for periodic observa- 
tion and lifelong treatment should be impressed 
upon him 

B. Irradiation* X-ray therapy consists of 
total body irradiation or local therapy to the 
spleen, liver, or local infiltrates It is given 
(by a radiologist) over a period of several 
weeks and not infrequently there may be some 
radiation sickness X-ray is most effective 
In the treatment of local manifestations. 

The results of treatment with radiophos- 
phorus (P^* ) are comparable to those of total 
body irradiation, it is less effective in the 
treatment of local manifestations. There is 
no radiation sickness. The dosage of P** de- 
pends upon the degree of leukocytosis. If the 
WBC is above 50,000/cu.mm, , the initial 
dosage of P** is 1-2. 5 me 1. V. ; 2 weeks later, 
1-1 5 me are given. Similar doses are given 
every 2 weeks until the white count is lees 
than 20,000/cu. rom. During remission pa- 
tients are seen every 1-3 months. When the 
white count rises above 25,000, an additional 
1-1,5 me arc given. 

C, Chemotherapy: Busulfan (Mjleran^), 
an alkylating agent. Is the drug of choice. 
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Initial dosage is 2 mg 2 4 times daily eon 
tlnued until the tVBC is less than 10 OOO/eu 
mm As a rule the WBC begins to drop within 
a week and normal values are reached In 4 6 
weeks When the WBC reaches about 10 000/ 
cu mm the drug may be discontinued or ad 
ministered intermittently Remissions may 
last for se\ eral months to more than a year 
When relapse occurs a course of busultan 
may be repeated Overtreatment results in 
general depression of myelopoiesls Irrevers 
Ible thrombocj'topcnta may develop Since 
thrombocytopenia may occur before any slg 
nificant drop in hemogloh n platelet counts 
should always be done as part of the routine 
count The drug should be withheld if platelet 
values are below normal 

Urethan mercaptopurlne (Purinethol®) 
colcemld chlorambucil (Leukerah®) eyclo 
pbosphamlde (Cytoxan®) trlethylenemelamlne 
(TEM) nitrogen mustard and potassium ar 
senlte (Fo vler s solution) have been used in 
the treatment of chronic myelocytic leukemia 

Prognosis 

The average life expectancy In chronic 
myelocytic leukemia is about 3 4 years With 
appropriate therapy the course is frequently 
remittent with periods of months during which 
the patient is free of symptoms Treatment is 
palliative only however there Is no proof that 
any of the above methods prolong life 


Haut A tc others BusuUan In the treatment 
of chronic myelocytic leukemia The effect 
of long term intermittent therapy Blood 
17 1 10 1061 

Haut A Wintrobe MM &0 E Cartwright 
The clinical management of leukem a Am 
J Med 28 777 93 1060 


CHRONIC LYMPHOCYTIC LEUKEMIA 


Essentials of Diagnosis 

• Pallor 

• Superficial lymph node enlargement 

• Unexplained lymphocytosis 

Similar lymph node enlargement 
may be seen In lymphosarcoma and in 
fecttous mononucleosis Differentia 
tion is usually readily made on the 
basis of the blood smear 

General Considerations 

This is a disease primarily of middle 
and late adult life it is very rare In persons 


under the age of 20 The onset is Insld ous 
and the diagnosis may be made accidentally 
during routine examination 

Clinical Findings 

A Symptoms and Signs Weakness and 
symptoms of hypermetabolism may be pres 
ent Enlarged lymph nodes may cause pres 
sure symptoms (e g tracheal compression 
with respiratory difficulty) The spleen 
liver and lymph nodes arc not tender 

B Laboratory Findings Anemia varies 
in severity at the time of diagnosis the hemo 
globin may be normal Values of 8 9 Gm / 
100 ml are usually present in the active dis 
ease The first change In the WBC is 
cytosis Eventually the WBC rises and may 
reach 100 500 thousand/cu mm but the count 
Is lower than in chronic myelocytic leukerau 
Over 90% of the cells are mature lymphocytes 
with very little variation in appearance There 
may be some smudge cells The platelet 
count tends to be below normal Early m the 
disease the marrow architecture Is rather 
well preserved and the marrow conta na a fair 
number of granulocytes and red cell pre 
cursors 

Differential Diagnosis 

Lymphocyte counts of 50 100 thousand/ 
cu mm may be seen In children with whooplai 
cough or infectious lymphoc^osis Lymphatic 
leukemold reactions of moderate degree (rit 
white counts of 20 30 thousand/cu mm ) ar® 
occasionally seen with tuberculosis DifW* 
lymph gland enlargement may be found in 
lymphosarcoma infectious mononucleosis 
tuberculosis syphilis carcinomatosis hyp* 
thyroidism brucellosis and lupus erythecss 
tosus In Hodgkin s disease lymph node en 
largement is usually asymmetric or only in* 
single Site 

Complications , 

Severe hemolytic anemia frequently 
a positive Coombs test may develop 

patients have hypogammaglobulinemia and a 

susceptible to infection 


ireatment uu 

A General Measures It may be ties ra 
to withhold therapy until clinical rnanlfesta 
appear or until the leukocyte count 
100 000/cu mm Many older patients wltn 
this disorder remam relatively 
despite high leukocyte levels All 
patients and all patients with anemia or t 
bocytopenia must be treated 
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B. Irradiation* As Sor chronic myelocytic 
leukemia. 

C. Chemotherapy: 

1. Chlorambucil (Leukeran-), an all^lating 
agent, is the treatment of choice. The dosage 
is 0.1-0.2 mg./Kg. dally in divided doses after 
meals. Clinical and hematologic improvement 
may not be evident for 3-4 weeks and maximum 
improvement may not be achieved for 2-4 
months. When the WBC falls below 25,000/cu. 
mm. , the dose should be reduced, usually to a 
maintenance level of 2'-4 mg, daily. The drug 
should be discontinued when the WBC falls to 
5000-10,000/cu.mm. Side effects are relative- 
ly uncommon, although gastrointestinal irrita- 
tion occurs. Pancytopenia may develop, but 
recovery Is prompt when the drug is discon- 
tinued. 

2 Trlethylenemelamine ITEM), 2. 5-5 mg. 
in a single dose on an empty stomach with 1-2 
Gm. of sodium bicarbonate, is a useful alkyl- 
ating agent. It has the advantage of simplicity 
of adminfstratton, but the effects are less pre- 
dictable than with other agents. 

3. Cyclophosphamide (Cytoxan*). 2-3 mg./ 
Kg. I.V. daily for 6 days, or 50-100 mg. oral- 
ly 1-3 times daily, causes less platelet depres- 
sion than other agente and may be used when 
other agents have produced thrombocytopenia. 

D. Treatment of Complications. 

1. Anemia - Anemia Is caused by a com- 
bination of 2 factors' increased rate of red 
cell destruction and Inadequate bone marrow 
compensation It rarely responds to anti- 
leukemic therapy and transfusions may have 
to be given. If hemolysis is prominent, corti- 
costeroids may be needed. Prednisolone 

(or equivalent), 10-20 mg. 4 times dally, is 
usually required. With remission of the ane- 
mia, corticosteroids may be gradually with- 
drawn, On rare occasions, with severe 
hemolytic anemia and splenic sequestration of 
the red cells, splenectomy may be necessary 
Intercurrent anemia due to blood loss is treated 
with iron, 

2. Hemorrhage - Abnonnal bleeding in 
leukemia Is usually due to thrombocytopenia, 
which may be secondary to either the leukemic 
process or to therapy. If due to the leukemia, 
it maybe improved by appropriate chemo- 
therapy; If due to chemotherapy, the marrow- 
depressing drugs must be discontinued and 
steroid therapy instituted until the marrow has 
had a chance to recover. 

3. Infections - Infections are treated with 
specific antibiotics. Prophylactic use of anti- 
biotics la not recommended. Some patients 
develop low levels of gamma globulin. With 


total globulin levels of less than 1. 5 Gm./lOO 
ml and electrophoretic evidence of depres- 
sion of the gamma fraction, 10 ml. of gamma 
globulin should be given I.M. every 2 weeks. 

Prognosis. 

The average life expectancy in chronic lym- 
phocytic leukemia is about 3-4 years Most 
patients respond well to chemotherapy or x-ray 
therapy, and long periods of remission are the 
rule. There is a group of patients with this 
disorder, usually the more elderly ones, m 
whom the disease remains relatively Inactive 
without treatment, sometimes for many years. 


Hougie, C.' The early diagnosis and natural 
history of chronic lymphatic leukemia, 
Ann Int Med. 45 39-55. 1956. 


MULTIPLE MYELOMA 


Essentials of Diagnosis. 

• Weakness, weight loss, recurrent 
pneumonia. 

• Constant, severe bone pain aggravated 
by motion 

• Anemu, rapid sedimentation rate, and 
elevated serum globulin. 

• Immature, atypical plasma cells in 
bone marrow. 

Differentiate from malignant or in- 
fectious processes. Atypical plasma 
cells in the marrow, a homogeneous 
globulin "spike on electrophoresis, 
and severe bone pam are usually seen 
only in multiple myeloma. 

General Considerations. 

Multiple myeloma is a malignant disease 
characterized by plasma cell invasion of the 
bone marrow and sometimes other organs. 
Abnormal protein is found in the blood and 
often in the urine. The type of abnormal pro- 
tein produced varies with each myeloma pa- 
tient. In any one patient it will remain the 
same, however, varying only in quantity. 

The disease appears in later life and Is 
twice as common in males as in temalcs. It 
is seen in all races. 

Clinical Bindings. 

A. Symptoms and Signs: Symptoms of 
anemia may be the only complaint, or there 
may be constant bone pain, especially on 
motion, and tenderness (especially of the back) 
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and spontaneous fractures Spleen and liver 
are usually not enlarged. Extramedullary 
plasma cell tumors are occasionally found in 
the mouth, on the skin, or near the spinal 
cord Marked ■weight loss Is common 

B Laboratory Findings Anemia is moder- 
ate and of the normocytic normochromic type 
Rouleaux formation is marked and interferes 
with the technic of the red count blood smear, 
typing, and cross-matching The sedimenta- 
tion rate is greatly elevated. WBC, platelet 
count, and morphology are usually normal 
The bone marrow may show sheets of plasma 
cells with large nuclei and nucleoli 

Serum globulin may exceed 10 Gm /lOO 
ml The electrophoretic pattern is character- 
ized by a tall, sharp peak in contrast to the 
broad gamma peaks seen in other illnesses 
with hyperglobulinemla The abnormal globu- 
lin peak may be in the alpha beta, or gamma 
range, or it may lie between the beta and gam- 
ma peaks (the so-called “myeloma'’ or “M 
globulin') Cryoglobulin a serum protein 
which precipitates In the cold may be found, 
and a type of amyloidosis may also be present 
Serum calcium levels are often elevated, but 
phosphorus and alkaline phosphatase values 
remain normal Nitrogen retention, protein- 
uria, and renal casts also occur Bence Jones 
proteinuria is found In about 40% of myeloma 
patients 

The bony lesions appear on x-ray as 
rounded, punched-out, or mottled areas 
Sometimes there is merely diffuse osteo- 
porosis New bone formation Is lacking In 
about 107« of cases x-rays are normal 

Differential Diagnosis, 

Pathologic fractures and osteolytic lesions 
are also found in reticulum cell sarcoma, 
lymphosarcoma, and m metastatic cancer, 
particularly if the origin la the breast, kidney, 
prostate, or thyroid These lesions are usu- 
ally single, however, and some attempt at new 
bone formation is evident Lymphosarcoma 
Is particularly difficult to differentiate from 
multiple myeloma when there are bony tumors, 
oral cavity tumors, cord compression with 
paraplegia, or invasion of the bone marrow 
by atypical cells Electrophoresis usually 
provides the answer 

Hyperparathyroidism is differentiated by 
low serum phosphorus and high alkaline phos- 
phatase values In primary macroglobulin- 
emia (Waldenstrom), the electrophoretic pat- 
tern is similar to that of multiple myeloma, but 
hemorrhagic phenomena are prominent, bone 
lesions are rare, and the pathologic cells re- 
semble lymphocytes rather than plasma cells 


The diagnosis Is made by demonstration of 
"specific” macroglobulln by serum ultrscen- 
trifugatlon 

In cirrhosis of the liver, cancer, infec- 
tions, and hypersensitivity reactions, up to 
2S% of plasma cells may be seen in the bone 
marrow Hyperglobulinemla maj be seen In 
sarcoidosis, lupus erythematosus, cirrhosii, 
lymphopathia venereum, and kala-azar infec- 
tions In most of these disorders, however, 
the basic disorder is obvious, the plasma cells 
are adult, and the electrophoretic pattern 
shows a broad gamma elevation rather than a 
sharp peak 

Complications. 

Complications include paraplegia due to 
cord tumor, hemorrhage due to interference 
■with the normal coagulation mechanism, re- 
current infections due to disturbance of anti- 
body formation, and renal failure without 
hypertension or hematuria due to renal tubul* 
casts 

Treatment. 

A General Measures Treatment is sup- 
portive only, with the principal aims being 
control of pain and reduction of tumor tnaeeee 
Antimetabolites are ineffecUve. Good urlM 
output must be maintained to prevent calculus 
formation Ambulation is encouraged to com- 
bat negative calcium balance, but patlente 
must avoid exposure to trauma because of their 
susceptibility to fractures. Frequent blood 
transfusions may be necessary to combat the 
anemia Analgesics may be necessary for eca* 
trol of pain 

B Irradiation X-ray therapy Is valuable 

in controlling pain and decreasing tumor mess 

C. Urethan Urethan is given as 10% 
alww. a VIGua. ^-A^;^JK!Awda.aVvOr8S loni 
rectal suppositories. 2 at bedtime. The dose 
should be large enough, if well tolerated, to 
maintain slight leukopenia for 7-10^/66145 
Subjective improvement and relief of pain maf 
occur within a week, improvement of protein*^ 
uria, bone marrow myeloma cells, and 
globulinemia takes 6-8 weeks. Side effects a 
nausea, vomiting, and marrow depression 
About one-tMrd of patients will show some 
improvement. 

D. Cyclophosphamide (Cytoxan®) is a re 
cently introduced alkylating agent which has 
been reported to be effective at times in t a 
therapy of multiple myeloma. Give 3 mg./ » 
I.V. daily for 6 days followed by 50-100 mg 
orally 1-3 times dally for maintenance. S 
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effects are nausea, alopecia {2Vfa), and leuko- 
penia, 

E. Corticosteroids* For treatment of 
fever and hypercalcemia, prednisolone {or 
equivalent), 10-20 mg. 4 times dally may be 
tried. 

F. Treatment of Complications* Hyper- 
calcemia with nausea and vomiting may be 
combated with methyltestosterone, 100 mg 
orally daily, or testosterone enanthate in oil 
(Delatestryl®), 300 mg. I. M. twice weekly 
(to cause deposition of excess calcium In the 
bones), low calcium diet, and corticosteroids 
Vertebral fracture and cord compression may 
require laminectomy and decompression. For 
recurrent infection it may he necessary to 
give gamma globulin, 10 ml. I.M. every 2 
weeks, in spite of high “gamma globulin” 
values. Antibiotic therapy is Indicated for 
specific infections. 

Prognosis. 

The average survival time after diagnosis 
Is iVl’Z years. Occasionally a patient may 
live for many years In apparent remission 


Osserman, E.F. ; Plasma-cell myeloma. 
New England J. Med. 261:952-60 and 1006- 
14. 1859. 


MACROGLOBULTNEMIA 


Macroglobulinemia Is a chronic neoplastic 
disease of the bone marrow which resembles 
mul'lple myeloma and chronic lymphatic leu- 
kemia. It occurs most frequently in men over 
50. The presenting findings may include weak- 
ness, fever, symptoms of anemia, and hemor- 
rhagic phenomena with purpura and ecchymoses 
Lymph nodes, liver, and spleen may be mod- 
erately enlarged There may be pancytopenia. 
The marrow shows replacement with malig- 
nant lymphoid cells which bear some resem- 
blance to myeloma cells. Serum globulin Is 
elevated, and the Sla or water test is usually 
positive. Paper electrophoresis of the serum 
shows a sharp peak, usually in the gamma 
region. Definitive diagnosis le made by ultra- 
centrifugation, which shows the abnormal 
globulin to be of the S (Svedberg) 20 type. Im- 
plying a molecular weight in excess of ctjp mil- 
lion. Renal involvement Is rare. Osteolytic 
lesions are not seen on x-ray. Macroglobu- 
linemia may be secondary to several clinical 
disorders, e.g., neoplastic disease, collagen 
disease, end certain Infections. 


The treatment is similar to that of 
chronic lymphatic leukemia Patients usually 
survive only for 3-4 years after diagnosis. 


Ritzman, 5. £. , h others* The syndrome of 
macroglobulinemia. Arch. Int. Med. 105. 
939-65, 1960. 


MYELOFIBHOSIS 
(Myelosclerosis, Agnogenic 
Myeloid Metaplasia) 


Essentials of Diagnosis, 

• Weakness and fatigue. 

• Large spleen. 

• Anisocytosis and poikilocytosls of red 
cells. 

» Leukocytosis. 

• “Dry tap” on bone marrow aspiration 

Differentiate from chronic myelo- 
cytic leukemia, in which the marrow 
Is hyperactive and easily aspirated, 
hypersplenism, in which the white and 
platelet counts are low and the marrow 
IS active, and lymphosarcoma, by 
lymph node or marrow biopsy. 

General Considerations. 

Myelofibrosis is a proliferative neoplastic 
disorder of the mesenchymal tissue and is 
probably related to other myeloproliferative 
disorders such as chronic myelocytic leukemia 
and polycythemia vera There is progressive 
fibrosis of the marrow and myeloid metaplasia 
in the liver and spleen The disease is usually 
seen in adults beyond middle age. In about lOfc 
of cases ft is preceded by polycythemia vera. 
Occasionally it is associated with tuberculosis 
or metastatic cancer. 

Clinical Findings. 

A, Symptoms and Signs: There maybe 
fatigue, weakness, weight loss, occasionally 
bone pain, abdominal discomfort, and symp- 
toms of anemia. The spleen is almost always 
enlarged, usually markedly so. The liver is 
also enlarged. The lymph nodes are not affected. 

B. Laboratory Findings* Anemia may be 
severe. The red cells vary greatly in size and 
shape: teardrop-shaped, distorted red cells, 
nucleated and stippled cells may be seen. Tbe 
reticulocyte count U often slightly elevated. 

The WBC may be high (20-50 Ihousand/cu.ram.), 
with a marked shift to the left and many baso- 
phils. The white cell alkaline phosphatase re- 
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action is strongly positive The platelet count 
may be greatly increased initially and giant 
platelets and megakaryocyte fragments may 
be seen Bone marrow aspiration is usually 
unsuccessful yielding only sheets of platelet 
and megakaryocyte fragments and a few eryth 
roblasts and granulocytes Bone marrow bi 
opsy shows fibrous tissue replacing normal 
marrow spaces Splenic puncture may show 
erythroblasts megakaryocytes and young 
granulocytes 

Complications 

Rapid splenic enlargement may be ex 
tremely painful The patient may develop 
symptoms of hypermetabolism ^vith fever and 
sweating 

Secondary hypersplenism may lead to 
thrombocytopenia and bleeding and to hemolytic 
anemia with splenic sequestration of red cells 
Some patients die in an acute blastic crisis 

Differential Diagnosis 

In chronic myelocytic leukemia the 
white cell alkaline phosphatase reaction is 
negative Hemolytic anemias are readily dif 
lerentiated by the great number ot reticulo 
cytes hypereellularlty and red cell hyper 
plasia of the bone marrow Lymphosarcoma 
and metastatic cancer with dry tap are dif 
ferentlated by surgical marrow biopsy 

Treatment 

If the spleen is not painful and the anemia 
only moderate no treatment may be required 
For severe anemia testosterone enanthate Id 
oil (Delatestryl") 1 2 mg /Kg twice weekly 
I M may be tried Many patients have to be 
maintained on multiple transfusions as for 
aplastic anemia For painful enlargement of 
the spleen give busulfan (Myleran®) 2 mg 
1 3 times dally or local x ray radiation 
For hemolytic anemia with splenic sequestra 
tion give prednisolone (or equivalent) 10 20 
mg A times daily orally or even consider 
splenectomy For blastic crisis mercapto 
purine (Purinethol®) 2 5 mg /Kg /day may 
be tried 

Prognosis 

The average survival from the time of 
diagnosis Is 2 3 years In sotne patients the 
disease remains quiescent for several years 
even without transfusions Death is due to 
hemorrhage secondary infection or acute 
blastic crisis 


Bouroncle BA & C A Doan Myelofibro 
sis Clinical hematologic and pathologic 
study of 110 patients Am J M Sc 243 697 
71S 1562 


HODGKIN S DISEASE 


Essentials of Diagnosis 

• Regional lymph nodes enlarged firm 
nontender painless 

• Fever weight loss excessive sweating 
pruritus fatigue 

• Progressive splenomegaly (late) 

• Exacerbations and remissions 

Hodgkm s disease must be distui 
gulshed from other diseases which in 
volve lymph tissue e g tubercu 
losis syphilis brucellosis infeclloua 
mononucleosis metastatic cancer 
leukemia sarcoidosis lupus ery 
thematosus and serum sickness Ihf 
ferential diagnosis is made by biopsy 
blood smear or serologic tests 

General Considerations 

Hodgkin s disease Is seen in all races it 
occurs most commonly In young adults It U 
characterized by an abnormal proliferation of 
many different cells In the lymph nodes gran 
ulocytes (eosinophUie and neutrophilic) lytn 
phocytes plasma cells monocytes histio 
cytes fibroblasts and giant cells (Reed 
Sternberg) Fibrosis and necrosis may he 
present and the architecture may be complete 
ly obliterated with destruction of the germinal 
centers of lymphatic tissue Hodgkin s dis 
ease is thought by most clinicians to be a neo- 
plastic disorder but its histologic features 
bear a strong resemblance to infectious granu 
loma 

Clinical Findings 

A Symptoms and Signs Regional unllat 
eral lymphadenopathy (espec ally swelling of 
cervical nodes) is usually the presenting sign 
The nodes are firm nontender and of various 
sizes They may adhere to the deeper tissues 
but the skin remains freely movable If the 
mediastinum Is Involved early respiratory 
difficulty may be the initial complaint Hepato 
splenomegaly and constitutional complaints 
usually appear late and there maybe fever 
excessive sweatmg fatigue and pmiritus 

B Laboratory Findings Specific dlag 
nosls is made by biopsy of Involved lymphoid 
tissues Anemia is a relatively late develop 
ment An absolute lymphopenia and eosino 
phlUa are frequently seen 

The bone marrow sections occasionally 
show nodular Infiltrates of the malignant proc 
ess 
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C Osteolytic lesions may be seen on XTay 
examination 

Complications 

Hemolytic anemia, intractable itching, 
superior vena cava obstruction and pleural 
effusion occur Painful and tender Hodgkin e 
sarcoma may develop from the primary proc- 
ess 

Treatment 

In general, x-ray treatment is used for 
localized lesions in asymptomatic patients 
and chemotherapy is used for patients with 
generalized or symptomatic disease Often 
the 2 methods are combined Corticosteroids 
are useful In Intractable cases and in the treat- 
ment of complications 

A Irradiation For localized disease In 
one or several areas without systemic manifes 
tations, 30OQ-SOOO r are given over a period of 
3-4 weeks X-ray is used also as an adjunct 
to chemotherapy for local irradiation to the 
mediastinum CNS, or spleen 

B Antitumor Chemotherapy 

1 Nitrogen mustard *04 mg /Kg of the 
powder Is dissolved In sterile water and given 
vdthln S minutes Into an infusion of physiologic 
Saline Patients are best treated in the eve- 
ning after a light lunch, no supper, end pre 
medication with sodium phenobarbltal, 200 mg 
(3 gr ) and morphine sulfate, IS mg (V4 gr ) 
Nausea and vomiting usually occur within 2 
hours Improvement of symptoms and reduc- 
tion in size of lymph node masses may begin 

In 1-3 days Medication may be repeated every 
2 months as long as there is no marrow depres- 
sion 

2 Chlorambucil (Leukeran®) - Used for 
maintenance following nitrogen mustard ther 
apy In severe cases or Instead of nitrogen 
mustard In less severe cases Give 0 2 mg / 
Kg orally in divided doses after meals Ira- 
provenaent may not begin for 3-4 weeks, and 
maximum Improvement may not be achieved 
for 2-4 months Side effects are rare, but 
medication must be discontinued If bone mar- 
row depression occurs Patients should be 
followed with weekly blood counts at first and 
less frequently thereafter (but at least once a 
month) 

3 Other agents effective in Hodgkin s 
disease but with no demonstrated advantages 
over nitrogen mustard include the following 

(1) Triethylcncmelamine (TEM) usually 
given orally, 5 mg for 1-3 days after an over- 
night fast together with 1-2 Cm of sodium bi- 
carbonate and 2 glasses of water 


(2) Triethylenelophosphoramide (Thlo- 
Tepa®), 0 2 mg /Kg daily IV for 4 days 

(3) Cyclophosphamide (Cytoxarf®), 2-3 
mg /Kg 1 V daily for 6 days followed by 
50-100 mg orally 1-3 times dally for main- 
tenance The principal disadvantage of this 
drug Is the high incidence (20%) of alopecia It 
causes 

(4) Vinblastine sulfate (Velban'^) may be 
tried in resistant cases The dosage Is 0 1- 
0 15 mg /Kg I V once a week depending 
upon the WBC Untoward reactions Include 
nausea, mental depression and alopecia 

C Treatment of CompUcattons 

1 Auto-immune hemolytic anemia See 
p 268 

2 Intractable pruritus and fever - Col 
chicine may be used Dilute 2 mg in 20 ml 
of sterile normal saline solution and give very 
slowly I V at Intervals of 3 days for 3 doses 

3 Pleural effusion Tnethylenemelamlne 
(TEM) may be given locallj, 5 mg dissolved 
in 5 ml of sterile physiologic saline solution 
and mjected into the pleural cavity After 
administration the patient e position is changed 
every 5 minutes for 30 minutes to allow maxi- 
mum contact of the drug with the pleura 

Prognosis 

The disease is characterized by exacer- 
bations and remissions but is usually fatal 
within 3 years Occasionally, relatively be- 
nign forms of the disease may remain asyiop- 
tomatic for many years after initial therapy 


Burchenal J H , & H D Diamond The 
leukemias and the lymphomas Disease 
A-Month Year Book, Jan ISaS 
Levinson B A clmlcal study In Hodgkin s 
disease Arch Int Med 09 519-35 1957 


LYMPHOSARCOMA 


Lymphosarcoma is a malignant disease of 
lymph node tissue It may arise In any lym- 
phoid aggregate As in Hodgkin s disease, the 
mltlal manifestation may be a painless enlarge 
ment of the superficial lymph glands particu- 
larly In the neck In contrast to Hodgkin 8 
disease, invoHement of the nasopharynx and 
gastrointestinal tract occurs not infrequently 
The diagnosis Is made by lymph node biopsy 
which shows destruction of node architecture 
and replacement with tightly packed primitive 
lymphocytes 

This is a disease of middle age, but U 
may also occur in children Systemic sjmp 



292 Polycythemia Vera 


toms {anemia and splenomegaly) develop 
relatively late The average survival is 2 
years 

Therapeutic considerations are the same 
as for Hodgkin s disease X ray treatment is 
preferred for local manifestations chemother 
apy especially nitrogen mustard followed by 
chlorambucil is preferred for multiple in 
volvement or systemic symptoms 


Rosenberg S A Diamond HD & L P 
Graver Lymphosarcoma the effects of 
therapy and survival m 1 269 patients in a 
review of 30 years exper ence Ann Int 
Med 53 877 97 1960 


RETICULUM CELL SARCOMA 


Th s disorder resembles lymphosarcoma 
In many ways however the lymph nodes tend 
to be hard fixed to the underlying tissue 
painful and tender The diagnosis is made 
by biopsy showuig the predominant cell to be 
3 4 times larger than the malignant lympho 
cytes with abundant cytoplasm The oro 
pharynx gastrointest nal tract and bones 
may be Involved The blood and marrow are 
usually not affected There is less tendency 
to splenic symptoms or marked enlargement 
of the liver spleen or mediastinum The 
age Incidence and prognosis are sunilar to 
thoae of lymphosarcoma Therapy Is the same 
as outlined for lymphosarcoma and Hodgkin s 
disease In general patients are somewhat 
less radiosensitive than those with lympho 
sarcoma 


Lawrence KB & N Lenson Reticulum 
cell sarcoma JAMA 149 361 2 1952 


GIANT FOLUCULAR LYMPHOMA 


In giant follicular lymphoma there js 
painless enlargement of groups of superficial 
lymph nodes they are discrete rubbery and 
not fixed Involvement of the inguinal areas 
is relatively common Systemic symptoms 
are rare and the blood marrow spleen and 
ll> er arc usually not affected The disease is 
seen in middle age It Is relatively benign 
spontaneous remissions are common and the 
average survival is 10 years Chlorambucil 
or local X ray Irradiation is the treatment of 
choice 


Rappaport H Winter W J &. E B Hicks 
Follicular lymphoma Cancer 9 792 821 
19S6 


MYCOSIS FUNGOIDES 


Mycosis fungoldes Is a chronic fatal d s 
ease of the reticuloendothelial cells of the 
akin which may progress to secondary involve 
ment of lymph nodes and Internal organs 
Clinical findings include chronic eczema In 
filtration lichenification and plaque forma 
tlon and tumors Itching is common Each 
stage of the disense may last months to years 
The tumors tend to ulcerate 

The d sease occurs with equal frequency in 
men and women usually between the ages of 
35 70 It may affect any part of the body 
M croscoplc examination of the lesions shovis 
proliferation of the reticuloendothelial cells 
many eos noph Is perhaps some lymphoblasts 
fibroblasts and plasma cells 

Treatment may consist of local x ray 
radiation or parenteral nitrogen mustard 
Dosage considerations are similar to those 
for Hodgkin s disease 

Kierland R R Cutaneous manifestations of 
lymphoma Including leukemia M Clin 
North America 1141 6 July 1956 


POLYCYTHEMU VERA 


Essentials of Diagnosis 

• Malaise fatigue weakness 

• Florid facies dusky redness of mucoss 

• Greatly increased red cell values and 
increase in total red cell mass 

Polycythemia vera must be differ 
entlated especially from high normal 
values (see below) which remain 
relatively stable and do not increase 
and from stress erythrocytosls a 
state of decreased plasma volume 
normal red cell volume and rapid 
fluctuations In blood values seen oc 
caslonaUy in tense Individuals 
The upper limits of normal for 
young male adults are as follows 
Hemoglobin 18 Gm /100 ml RBC 
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6. 2 million, hematocrit, 54 ml./lOO 
ml. For young women: Hemoglobin, 

16 Gm.yiOO ml- ; RBC, 5. 4 million, 
hematocrit, 47 ml./lOOml 

General Conelderatlons. 

Polycythemia vera is a myeloproliferative 
disorder which often involves one or several 
formed elements, such as red cells, white 
cells, or platelets in varying degrees. Symp- 
toms are probably due to increased blood vis ~ 
coslty and bone marrow hyperactivity. Al- 
though the disease may occur at any age. It is 
usually a disorder of middle age. It is more 
common in men than in women 

Clinical Findings. 

A. Symptoms and Signs: There may be 
headache, inability to concentrate, some hear- 
ing loss, itching {especially after bathing), 
pain in the fingers and toes, and redness of 
the conjunctivas. There may be a decreased 
feeling of well-being and a loss of efficiency 
and energy. A dusky redness is particularly 
noticeable on the Ups, fingernails, and mucous 
membranes. The retinal vems are frequently 
tortuous and black. There is no clubbing of the 
fingers. The spleen is palpable m about half 
of eases at Initial examination. 

6. Laboratory Findings: The RBC is 6-10 
milllonfeu.mm. , the hemoglobin is above 18 
Gm.y 100 ml. In men and above 16 Cm. 1 100 ml. 
In women; and the hematocrit is over 55%. 
TheWBCis normal to 20, 000/cu.mtn. , and 
there is an increase in basophils. Granulo- 
cytes are alkaline -phosphatase positive, plate- 
lets may be normal but often are elevated and 
may be above 1 million/ cu, mm. 

The bone marrow shows hyperactivity of 
all elements, the increase in megakaryocytes 
may be striking. 

The arterial oxygen saturation is normal 
or slightly low. The uric acid is frequently 
elevated to 5-10 mg./lOO ml. The red cell 
volume la increased above the upper normal 
of 33 ml./Kg. 

Differential Diagnosis. 

In polycythemia secondary to pulmonary 
or cardiac disease the basic disorder is usu- 
ally obvious, as In cyanotic heart disease and 
pulmonary fibrosis. In marked obesity, wMch 
may also result in hypoventilation, the arterial 
oxygen saturation Is distinctly decreased, leu- 
kocytosis and thrombocytosis are absent, and 
bone marrow hyperplasia is limited to the 
erythroid series. (Emphysema rarely raises 
the hemoglobin more than 1-2 Gm./lOO ml. 
above normal. ) 


Polycythemia may occur In association 
With renal tumors or cysts, pyelonephritis, 
or renal obstructive disease. Red cells in the 
urine together with an abnormal elevation of 
hemoglobin should be Investigated by means of 
I.V. urography. Polycythemia has also been 
described in association with cerebellar heman- 
gioblastoma and uterine fibroids. In these 
disorders the spleen is not enlarged and the 
white cells and platelets are not affected. 

Complications. 

Hemorrhage (particularly gastric hemor' 
rhage) and cerebral thrombosis may occur in 
uncontrolled polycythemia vera. Excessive 
bleeding at surgery is common. 

Treatment 

Radiophosphorus (P**) is the treatment of 
choice in most patients. Venesection reduces 
the red cell volume more quickly, but after 
initial lowering of red cell values, venesec- 
tions have to be repeated at intervals of 1-6 
months to maintain a sufficiently lew hemo- 
globin level since iron from tissue stores or 
a normal diet leads to regeneration of blood 
Venesection has 3 disadvantages it creates 
iron deficiency, which may cause symptoms; 
it does not treat the hypermetabolism, and it 
does not lower the platelet count. Venesec- 
tion IS used chiefly in patients under 40 years 
of age or in conjunction with P** as Initial 
therapy in patients with very high henatoerits. 
Trlethylenemelamine (TEM), chlorambucil 
(Leukeran®), and busulfan (Myleran®) are ef- 
fective myelodepressants. they are relatively 
difficult to administer over a prolonged period 
since they may produce permanent platelet de- 
pression 

A, Radiophosphorus (P^*): Radiophos- 
phonis is the treatment of choice in most pa- 
tients over 40 years of age and In those who 
have elevated platelet counts The initial dos-- 
age is baaed upon body weight* Under 125 lb. . 

3 me I.V., 125-155 lb., 4 me, over 155 lb,, 

5 me. If P** is given orally, the dose is in- 
creased by 25%. 

After therapy the patient should be seen 
intervals of 3-4 weeks until a remission has 
occurred. Platelets begin to fall at 2 weeks 
and reach a low point in 3-5 weeks. Red cells 
begin to decrease at one month and reach a low 
point at 3-4 months. At 2 months, if there has 
been no effect on platelets or red cells, pa- 
tients are re-treated with an additional 2-3 
me. If necessary, another 2-3 me dose is 
given at 6 months. When blood counts iiave 
retumed to normal, patients are re-examined 
every 3 months. 
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Remissions may last 6 months to 2 years. 
Relapse is treated by the total initial effective 
dose but should not exceed 5 me. 

B. Venesection (Phlebotomy). Remove 
500-2000 ml. of blood per week until the 
hematocrit reaches about 50%, and repeat 
phlebotomy v/henever the hematocrit rises 
4-57«. The average maintenance is 500 ml, 
every 2-3 months When phlebotomy is the 
only therapy, no medicinal Iron must be given. 
A low-iron diet is not practical, but certain 
foods of very high iron content should be 
avoided (clams, oysters, liver, legumes). 

C. Treatment of Complications Surgery 
In patients with polycythemia vera is frequent- 
ly complicated by hemorrhage. Patients 
should be in hematologic remission before 
operation Blood loss at surgery Is replaced 
by whole blood transfusions Fibrinogen (hu- 
man). 4-6 Cm. , is given if the bleeding la due 
to fibrinogen deficiency. 

Prognosis 

In a properly treated patient the life span 
may be normal, there is a tendency to develop 
myelofibrosis, anemia, and extramedullary 
hematopoiesis with a very Urge spleen. Acute 
leukemia is the cause of death in less than S7a 
of patients. 


Pike. O.M, Polycythemia vera Mew England 
J.Med.258 1250-5 and 1297-1300, 1958 


AGRANULOCYTOSIS 


Essentials of Diagnosis. 

• Chills, fever, sore throat, prostration 

• Ulceration of oral mucosa and throat. 

• Granulocytopenia with relative lympho- 
cytosis, 

• Increased sedimentation rate. 

Differentiate from aplastic anemia 
(thrombocytopenia and anemia] and 
from acute aleukemic leukemia (hyper- 
plastic marrow, predominance of ma- 
lignant cells). 

General Considerations. 

Agranulocytosis may be secondary to the 
use of certain drugs and chemicals, e. g, , 
antithyroid drugs, sulfonamides, phenotM- 
azlnes, phenylbutazone (Butazolidln®), and 
amlnopyrine. Some of these agents lead to 
the production of circulating agglutinins 


against granulocytes; in other cases the cause 
of agranulocytosis is not known. 

Clinical Findings. 

A. Symptoms and Signs: Onset Is often 
sudden, with chills, fever, and extreme weak- 
ness There may be a brownish-gray exudate 
of the throat and greenish-black membranous 
ulcers of the oral mucosa, respiratory tract, 
vagina, and rectum. Regional adenopathy Is 
common. Macules and papules developing in- 
to bullae may develop on the skin. The spleen 
and liver are not enlarged, and there is no 
bone tenderness. 

B. Laboratory Findings* Granulocytes 
are selectively depressed with a relative in- 
crease in lymphocytes and monocytes. Hemo- 
globin values and platelet counts are normal. 
Immature cells are rare. Bone marrow sho»B 
agranulocytosis with normal nucleated red 
cells and megakaryocytes. During the re- 
covery phase Immature primitive granulocytes 
may be seen In peripheral blood smears and 
bone marrow. 

Complications. 

Complications include sepsis, bronchial 
pneumonia, hemorrhagic necrosis of mucous 
membrane lesions, and parenchymal liver 
damage with jaundice. 

Treatment. 

A. General Measures: Discontinue sus- 
pected chemical agents or drugs. Obtains 
blood sample for bacterial culture and anti- 
biotic sensitivity testing. Supportive meas- 
ures include good oral hygiene, adequate fluid 
Intake, and reduction of fever. Patients 
should be isolated if possible to reduce ex- 
posure to infection. 

B. Antibiotics. Penicillin is the most ef- 
fective agent against the common invaders, the 
gram-positive cocci. If there is evidence of 
bacterial infection, give 0, 6-1. 2 million units 
dally while the WBC is low. Penicillin or otwr 
antibiotics should not be used "prophylaetica * 
ly.’* Broad-spectrum antibiotics are used on y 
when specifically indicated on the basis of cu - 
ture and sensitivity tests. 

C. Corticosteroids: If the patient appear* 
toxic, corticosteroids may have to be con- 
sidered 

Prognosis. 

The mortality rate may approach 807» in 
untreated cases. With antibiotic theraR^ too^ 
tallty is much lower and when recovery eccu 



it 16 complete. Patients must be cautioned 
against re-cxposure to offending agents, 

PIsciotta, A.V., Mothers; Agranulocytosis 
following administration of phenothlazine 
derivatives. Am. J. Med. 25*210*23, 1958. 


HEMORRHAGIC DISORDERS 


Diagnosis of Coagulation Problems, 

In the study of a coagulation problem the 
history is of utmost importance. The follow- 
ing questions must be answered* 

(1) How long IS the history of bleeding? 
Has bleeding been noted since early childhood, 
or is onset relatively recent? How many pre- 
vious episodes have there been? 

(2) What are the circumstances of the 
bleeding’’ Has it occurred after minor sur- 
geiy, such as tonsillectomy or tooth extrac- 
tion? Has it occurred after falls or participa- 
tion in contact sports? 
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Coagulation Factor Synonyms 

Factor V: 

Proaccelerin, labile factor, 

Ac globulin. 

Factor VII: 

Proconvertin, stable factor, 
serum prothrombin conver- 
sion accelerator (SPCA). 

Factor Vm 

Antihemophilic factor (AHP), 
antihemophilic globulin (AHG), 
antihemophilic factor A (AHF- 
A). 

Factor IX* 

Plasma thromboplastin com- 
ponent (PTC), antihemophilic 
factor B (AHF-B), Christmas 
factor. 

Factor X 

Stuart factor, Stuart-Prower 
factor. 

Factor XI- 

Plasma thromboplastic ante- 
cedent (PTA). 

Factor XIl! 

Hageman factor. 


Differential Diagnosis of Some Bleeding Disorders 



•AHF • Antihemophilic factor. PTC * Plasma Uirombopiastln component. 
tFreducncy expressed on a scale of - to ++++, 
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(3) What IS the duration of the bleeding 
episode (Prolonged oozing is more signifi- 
cant than massive hemorrhage.) 

(4) Is there a family history of bleeding’ 

(5) What is the type or character of the 
bleeding’ Purpuric spots suggest a capillary 
or platelet defect they are not characteristic 
of hemophilia. Hematomas, hemarthroses, 

or large ecchymoses at the site of trauma sug' 
gest hemophilia. Sudden, severe bleeding 
from multiple sites after prolonged surgery 
or during obstetric procedures suggests ac- 
quired fibrinogen deficiency Massive bleed- 
ing from a single site without a history of 
purpura or previous bleeding suggests a surgi- 
cal or anatomic defect rather than a coagulatio^ 
defect 


HEMOPHILIA 


Essentials of Diagnosis. 

• Lifelong history of bleeding in a male, 
usually congenital and familial, 

• Slow, prolonged bleeding after minor 
Injury. 

• Recurrent hemarthroses and hema- 
temae. 

• Prolonged coagulation time, bleeding 
time normal. 

Most of the congenital "bleeders" 
have classical hemophilia (hereophlUa 
A), The remainder of the group have 
plasma thromboplastin component de- 
ficiency (PTC deficiency, Christmas 
disease, hemophilia BJ, plasma throm- 
boplastin (PTA) deficiency, prothrombitj. 
complex disorders, or fibrinogen defi- 
ciency. Differentiation is based on 
laboratory tests. 

General Considerations, 

Classical hemophilia Is due to a deflciency 
of antihemophilic factor (AHF), a constituent 
of normal plasma which Is essential for throm-. 
boplaslin formation. The disorder is trans- 
mitted as a sex-linked recessive gene by clini- 
cally unaffected female carriers to male off- 
spring. AHF levels are decreased In one- 
third to one-half of female carriers. About 
85Ta of congenital bleeders have classical 
hemophilia. One-third of these cases are 
sporadic, l.e.. a family history of bleeding 
is not obtained. 

Clinical Findings. 

A. Symptoms and Signs: Patients with 
hemophilia rarely have massive hemorrhages. 


Bleeding is characteristically a delayed and 
prolonged oozing or trickling, occurring after 
minor trauma or surgery, e. g. , tonsillectonj 
or tooth extraction. With extravasation of 
blood, painful hematomas form in the deep 
subcutaneous or intramuscular tissue, Joint 
deformity results from repeated hemorrhage 
into joint spaces. Gastrointestinal bleeding 
and hematuria are also prominent findings. 

The frequency of bleeding episodes is var- 
iable There may be periods of spontaneous 
bleeding from multiple sites followed by a 
phase during which there is neither spontane- 
ous bleeding nor bleeding following minor 
trauma. 

In mild cases a bleeding history may be 
lacking, the disease is suspected only after 
dental or surgical procedures. 

B. Laboratory Findings* In patients wftS 
severe hemophilia, the coagulation time may 
range from 30 minutes to several hours ardas 
much as 90?* of residual prothrombin may b« 
found in the serum. Antihemophilic factor 
(AHF) is virtually absent from the plasms, 
Durmg clinically silent periods these labors 
tory tests remam abnormal. CsplUary frsgll* 
Ity, bleeding time, prothrombin time, flbrino* 
gen content, and platelet values are normal. 

In mild cases the coagulation time la nor- 
mal and the prothrombin consumption may b* 
normal, but the plasma will contain only 
of antihemophilic factor (normal » 50-150^1 
and thromboplastlc screening and thrombe- 
plaetln generation tests are abnormal. 

Differential Diagnosis. 

Plasma thromboplastin component defi- 
ciency, which accounts for about 2-3?* of con* 
genital bleeders (157» of hemophiliacs) has 
clinical manifestations and a hereditary trans- 
mission identical with those of classical hero® 
pMlia. Differentiation is by special eoagols' 
tlon studies. 

Plasma thromboplastin antecedent defi- 
ciency accounts for 1% of all bleeders. -It I* 
transmitted as a dominant trait and affects 
females as well as males. The clinical cou ^ 
is milder than that of hemophilia; differenl 
tlon is made by special coagulation studies. 

Prothrombin complex disorders are c 
acterlzed by a decreased prothrombin tiff* 
and a normal coagulation time. 

In fibrinogen deficiency, there is fal ^ 
of in vitro clot formation or the clot may I® 
at a normal rate and then contract to a tiny 
residue. 

Complications. 

Repeated hemarthroses may lead t® 
ankylosis. Hematoma formation around 



Idiopathic Thrombocytopenic Purpura 297 


peripheral nerves may cause permanent dam- 
age with pain, anesthesia, or muscle atrophy. 
Retroperitoneal bleeding may be fatal. Auto- 
immune anticoagulants (antl-AHF) following 
repeated transfusions develop in less than 5% 
of patients and are usually fatal. 

Treatment. 

A. General Measures: Treatment Is based 
on raising the level of AHF in the patient’s 
blood and maintaining it at this level until 
hemostasis is obtamed. Since AHF is unstable 
In vitro and disappears rapidly in vivo, fresh, 
freshly frozen, or freshly lyophilized normal 
plasma is the only Vmown effective agent. 

Treatment is evaluated by the clinical 
response. Coagulation time and prothrombm 
consumption values are Invalid as guides dur- 
ing treatment. 

The management of PTC deficiency is 
similar, except that the plasma need not be 
fresh. PTC Is stable at blood bank conditions* 
tor long periods. 

B. Plasma* 

1, Fresh frozen plasma * Just prior to 
infusion the plasma is thawed at 37*C. (98.6* 
F.) until all solid material is liquefied. For 
maximum response it Is administered in a 
total dose of 10-15 ml /Kg. for the first 24 
hours and then in total dally doses of 6-10 
ml, /Kg, for the next 3-4 days. Smaller 
amounts may be satisfactory In some cases. 

2, Antihemophilic human plasma (irradi- 
ated, lyophilized plasma) is supplied in 100 ml. 
and 2S0 ml, units, when reconstituted with dil- 
uent It is equivalent to plasma. The recom- 
mended dose is 1.5-2 ml, /lb. 

3, Whole blood Is less satisfactory as a 
source of antihemophilic plasma because AHF 
deteriorates rapidly in bank blood after 24 
hours and the volume of transfusion becomes 
too great. 

C. Treatment of Complications* 

1. Hemorrhage following dental extrac- 
tions - Patients are prepared by Infusion of 
fresh frozen plasma before surgery. Prefer- 
ably only one tooth, or at most 2 adjacent teeth, 
are removed at a time. Depending upon vari- 
ous circumstances the socket may or may not 
be packed with gelfoam, the edges sutured, and 
the extraction area immofaiUzed with a pre- 
fabricated plastic stent. Poqtextraction bleed- 
ing should be treated with local measures, in- 
cluding gauze packs dipped in thrombin. If 
bleeding is severe, addltlfinal plasma or fresh 
blood should be given. 

2. Hemorrhage following surgical proce- 
dures - Patients are prepared by infusion of 


antihemophilic or fresh frozen plasma before 
surgery. The death rate following major sur- 
gery is more than 30%. 

3. Hemarthroses - During the bleeding 
phase the joint must be put at rest, flexed to 
the positiim of comfort, and possibly packed 
with Ice or put into a protective cast. If pain 
is severe, aspiration may be necessary. 

As soon as pain and bleeding have been 
controlled, usually within 3-5 days, muscle- 
setting exercises are begun. When swelling 
subsides, active motion of the joint is en- 
couraged. Weight bearing is not permitted 
until the periarticular soft tissues have re- 
turned to nearly normal and motion and mus- 
cle power of the jomt are normal. 

Prognosis. 

Spontaneous hemorrhages into joints and 
bleeding from minor injuries or surgery are 
rarely dangerous. Major trauma and bleeding 
mto loose tissues, e.g, , the retroperitoneal 
space, may be fatal despite therapy with plas- 
ma. Fatal, uncontrollable hemorrhage may 
also occur if autoimmune anticoagulants (anti- 
AHF factor) develop following multiple trans- 
fusions. 


Aggeler, P.M , Aethers The mild hemo- 
philias Occult deficiencies of AHP, PTC 
and PTA frequently responsible for unex- 
pected surgical bleeding. Am J. Med 30 
84-94, 1961. 

Biggs, R. , &R.G, MacParlane* Haemophilia 
and related conditions A survey of 148 
cases. Brit J Haemat.4 1-27, 1958. 


IDIOPATHIC (PRIMARY) 
THROMBOCYTOPENIC PURPURA 


Essentials of Diagnosis. 

• Petechlae, ecchymoses, epistaxls, 
easy bruising. 

• No splenomegaly. 

• Decreased platelet count, prolonged 
bleeding time, poor clot retraction, 
normal coagulation time. 

Thrombocytopenic bleeding is always 
associated with skin purpura. Massive 
bleeding without purpura is probably 
due to some other defect. 

In thrombocytopenia due to infec- 
tions or to drug Idiosyncrasy (second- 
ary thrombocytopenic purpura), the 
purpura remits as soon as the cause 
is removed. In the thrombocytopenia 
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which may accompany aplastic anemia, 
leukemia, and diseases associated 
with splenomegaly or dysprotelnemla, 
the primary disease is usually evident. 

General Considerations. 

Acute thrombocytopenic purpura occurs 
most commonly in young children and usually 
remits spontaneously and permanently vdthin a 
few weeks. Chronic thrombocytopenic purpura 
has its onset at any age, and is more common 
In females. The first symptoms may appear 
at the menarche or during an incidental Infec- 
tion The chrome form is characterized by 
remissions and exacerbations Occasionally 
a family history of the disease is obtained 
The spleen is thought to act In this dis- 
order by (1) sequestering already damaged 
platelets, (2) forming antibodies, or (3) con- 
trolling platelet formation by means of a hu- 
moral substance which acts on the bone mar- 
row 

Clinical Findings. 

A Symptoms and Signs The onset may 
be sudden, with petechlae, epistaxis bleed- 
ing gums, vaginal bleeding gastrointestinal 
bleeding, or hematuria In the chronic form 
there may be a history of easy bruising and 
recurrent showera of petechiae particularly 
In pressure areas The spleen Is not palpa- 
ble 

B. Laboratory Findings The platelet 
count Is always below 100,000/cu mm. and 
may be below 10,000/cu mm The absence of 
platelets on the peripheral blood smear is 
striking. "White cells are not affected, and 
anemia, if present, is secondary to blood loss 
The bone marrow megakaryocytes are In- 
creased in number but not surrounded by plate- 
lets, they are abnormal, with single nuclei, 
scant cytoplasm, and often vacuoles 

The bleeding time is prolonged, but coagu- 
lation time Is nonnai. Clot retraction is poor. 
Prothrombin consumption Is decreased in se- 
vere cases. Capillary fragility (Ruropel-Leede 
test) is greatly increased 

Differential Diagnosis. 

Purpura may be the first sign of acute 
leukemia. The diagnosis is made by finding 
the characteristic malignant cells in the blood 
or bone marrow. In thrombocytopenia accom- 
panying aplastic anemia, the marrow fat Is 
increased and megakaryocytes are decreased 
or absent. Thrombotic thrombocytopenic 
purpura is associated with hemolytic anemia, 
jaundice, and CNS symptoms. 


Thrombocytopenic purpura mayalsobe 
seen in association with a variety of disorders 
causing splenomegaly, congestive splenoiregalj, 
Gaucher's disease, tuberculosis, sarcoidosis, 
and myelofibrosis. Lupus erythematosus laaf 
be associated with thrombocytopenic purpura 
with or without splenomegaly. 

Nonthrombocytopenic (symptomatic vas 
cular) purpura, occurring In association wifi 
a number of disorders, may cause similar 
skin and mucous membrane lesions. The 
tourniquet test is usually positive, the bleed 
Ing time is often normal, and the platelet count 
is usually normal but in severe purpura may 
be moderately reduced. This type of purpura 
may follow the ingestion of certain drugs, may 
be seen with severe septicemia, duringthe 
course of dysproteinemlas, e.g. , cryoglobuli- 
nemia and macroglobulinemia. Scurvy may 
cause purpura and massive skin and muscle 
hemorrhage, especially into the legs and ei- 
tensor surfaces of the arms. In the Henoch- 
Schonlein syndrome (anaphylactoid purpura) 
there is a widespread inflammatory reaction 
of the capillaries and small arterioles. In 
addition to purpura there may be abdominal 
pain and gastrointestinal bleeding, hematuria, 
and polyarthritis. Vascular hemophilia (Vm 
Wlllebrand s disease, see p. 299) is chares* 
tensed by prolonged bleeding time and capU 
lary fragility, platelet count and clot retract 

are normal. In thrombasthenia (Olanimana a 

syndrome, see p 295), the platelet count *s 
normal but the platelet morphology Is abnora 
and clot retraction is poor. 

Complications. 

Cerebral hemorrhage Is of special con- 
cern, hemorrhage from the nose and gastro 
intestinal and urinary tracts may be severe o 
fatal Pressure of a hematoma on 
sue may cause pain, anesthesia, orparaly® 
Children born to mothers with Idiopathic 
thrombocytopenic purpura may have transi«° 
congenital purpura 

Treatment. , 

A. General Measures* Patients shew 
avoid trauma, contact sports, elective surge 
and tooth extraction. All unnecessary m® 
cations and exposure to potential toxins mu 
be discontinued. 

Children with mild purpura foUowii^ 
Infections do not require any therapy. 
should be observed until petechiae dlsa^ 
and the platelet count returns to normal. 

B. Corticosteroids: Corticosteroids 

warranted in patients with moderately sev 
purpura of short duration, especially w ® 
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there is bleeding from the gastrointestinal or 
genvtourlnary tract. Steroids are also given 
to patients with purpura who have complica- 
tions contraindicating surgery. Prednisolone 
{or equivalent), 10-20 mg. 4 times daily, is 
usually required to control bleeding. The 
dosage is continued until the platelet count re- 
turns to normal, and then is gradually de- 
creased at the rate of 5 mg. dally once a 
week. 

C, Splenectomy* Splenectomy is Indicated 
for all patients vath well -documented thrombo- 
cytopenic purpura of more than one year's dura- 
tion, for all patients with moderately severe 
purpura who have relapsed 2-3 times after cor- 
ticosteroid therapy, and for all patients with 
severe Idiopathic thrombocytopenic purpura 
who do not respond to steroids. 

Steroids should not be used immediately 
before surgery unless there is severe bleed- 
ing. If splenectomy must be performed on a 
patient who has been on steroids, full doses of 
steroids should be maintained for 3 days after 
surgery and then decreased as described above. 

The platelet count rises promptly follow- 
ing splenectomy, and often doubles within the 
first 24 hours. Maximum values are reached 
1-2 weeks postoperatively. Sometimes the 
platelet count will exceed 1 mUlIon/cu mm 
before leveling off. Anticoagulant therapy is 
not necessary. 

Prognosis. 

Spontaneous and permanent recovery oc- 
curs in 75^ of all childhood idiopathic thrombo- 
cytopenic purpura and in 25% of all adult cases. 
Splenectomy is curative in 70-90% of all pa- 
tients. 


rfckroyo’, X. F. . Allergic purpura. Am.X. 

Med. 14 605-32, 1953. 

Doan, C.A., Bouroncle, B.A., &B.K. 

Wiseman: Idiopathic and secondary throm- 
bocytopenic purpura, clinical study and 
evaluation of 381 cases over a period of 
23 years, Ann.fnt Med.53 S61-76. I960 


THROMBOTIC THROMBOCYTOPENIC 
PURPURA 


This is a rare condition characterized by 
hemolytic anemia, thrombocytopenia, purpura, 
Jaundice, and fever, the patient is sick and 
drowsy, with fluctuating CNS signs. The on- 
set is acute, prostration is severe, and the 
disorder is usually rapidly fatal. The disease 


may occur at any age, but is seen most fre- 
quently in young adults. Splenectomy is of no 
avail, corticosteroids may be tried. 


Cllnico-Pathologic Conference Thrombotic 
thrombocytopenic purpura. Am. J. Med 
27 115-24, 1960. 


VASCULAR HEMOPHILIA 
(PseudohemophiUa, 
Von Willebrand’s Disease) 


Essentials of Diagnosis, 

• History of excessive bruising and fre- 
quent nosebleeds since childhood, 

• Prolonged bleeding time, normal 
platelet count. 

This disorder resembles hemo- 
philia by prolonged bleeding, particu- 
larly after oropharyngeal surgery or 
trauma, and also by occasional hcm- 
arthrosea, however, it occurs in both 
sexes, the bleeding time is prolonged, 
and the coagulation time is normal. 

General Considerations. 

Vascular hemophilia is transmitted as a 
mendehan dominant to both sexes, and the 
hemorrhagic disorder is more severe In fe- 
males than in males. The hemostatic defect 
Is due to a failure of the arteriole to contract 
after injury, or there may be an associated 
deficiency of the antihemophilic factor. 

Clinical Findings, 

A, Symptoms and Signs* The disease usus, 
affy appears ih cfti'i'ahooa” ana' Plere ik oAen 
epistaxis, menorrhagia, easy bruising, and 
postoperative wound hemorrhage, especially 
after tonsillectomy and tooth extraction. 
Childbirth, however, is usually uncomplicated 
by bleeding and frequently these patients can 
undergo major abdominal surgery « Ithout 
hemorrhagic complications. Skin bleeding is 
ecchymotic rather than petechial, 

B, Laboratory Findings: Prolonged bleed*, 
ing time and increased capillary fragility may 
be the only abnormalities (pseudohemophilla 

A) , or there may be an associated deficiency 
of antihemophilic globulin (pseudohemophilia 

B) . Clotting time, prothrombin time, and 
platelet count are normal. 

Differential Diagnosis. 

Vascular hemophilia must be differentiate^ 
from thrombaathenia (Glanzmann’s syndrome; 
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see p. 295). which Is also characterized by a 
prolonged bleeding time and a normal platelet 
count. In the latter disorder there Is a quali- 
tative platelet factor deficiency, prothrombin 
consumption and thromboplastin generation are 
Impaired, and platelet morphology is abnormal. 
Sometimes there is poor clot retraction, but 
prothrombin consumption and thromboplastin 
generation are normal. Purpura, ecchymosea, 
and prolonged bleeding time may occur In 
macroglobullnemia. 

Treatment. 

No specific therapy Is available. If the 
site IS accessible, bleeding is controlled by 
local pressure with thrombin-soaked gelfoam. 
Whole blood replacement may be necessary. 

Prognosis. 

Bleeding is usually self-limited, although 
It may be prolonged. Fatal bleeding may oc- 
cur, especially after minor surgical proce- 
dures. Childbirth and major abdominal pro- 
cedures are less likely to be complicated by 
excessive bleeding. 


Spurling, C.L., &M.S. Sacks* Inherited 
hemorrhagic disorder with antihemophilic 
globulin deficiency and prolonged bleeding 
time. New England J. Med. 261 311-9, 
1959 


ACQUIRED FIBRINOGEN DEnClENCV 


Essentials of Diagnosis. 

• Ecchymoses and bleeding, spontaneous- 
ly or after minimal trauma. 

• Severe postpartum or postoperative 
bleeding. 

• No in vitro clotting or proloi^ed co- 
agulation time; abnormal clot retrac- 
tion. 

• Prolonged prothrombin time (Quick). 

Unexpectedly profuse or uncon- 
trollable bleeding in certain obstetric 
and surgical situations suggests acute 
defibrination Not only is the blood 
incoagulable due to the fibrinogen de- 
ficiency, but frequently there are asso- 
iated deficiencies of prothrombin and 
platelets. Bleeding may be localized 
at first, but spontaneous bleeding Into 
the skin and mucous membranes may 
develop as the disease progresses 


General Considerations 

Fibrinogen deficiency may be caused by 
lack of production, as in severe liver disease 
or by excessive utilization, as in prolonged 
surgery, metastatic cancer, or certain com- 
plications of pregnancy. Operative procedures 
Involving the brain or lung, cancer of the pros 
tafe, pancreas, or stomach, and amniotic 
fluid embolism or intrauterine fetal death are 
conditions In which afibrinogenemia is more 
likely to occur In abruptio placentae clot 
formation at the placental site depletes the 
fibrinogen supply and results in afibrinogene- 
mia Rarely, the deficiency may be a con- 
genital and familial (but not a sex-linked) dis- 
order These patients may be asympiomalic 
for long periods but will have serious bleeding 
at surgery and following trauma 

Clinical Findings. 

A, Symptoms and Signs The most com- 
mon manifestations of afibrinogenemia are 
uncontrollable postpartum hemorrhage and 
diffuse bleeding from many sites at surgery 
Minimal trauma may cause severe bleeding 
or there may be spontaneous ecchymoses, 
epistaxls. or gastrointestinal hemorrhage 

B Laboratory Findings In aflbrlnogeM 
nua the coagulation time is prolonged in- 
definitely, but returns to normal vrtth the 
addition of small amounts of normal plasms 
or purified fibrinogen (if all other cosgulatlw 
elements are present). In flbnnogenopenia 
the blood clot forms at the normal rate, h'rt 
then retracts to a tiny residue and thus appea 
to lyse The Quick prothrombin time is pro- 
longed If the fibrinogen level is less than 

mg /loo ml A good semiquantltative test to 

detect fibrinogen levels of 100 mg or less 
the Hyland Laboratories latex fixation test 
(FI) The Flbrindex® test (Ortho) Is net reli- 
able 

Differential Diagnosis 

Markedly prolonged coagulation time nu 
also be due to severe hemophilia or a ^ 
lating anticoagulant. In hemophilia 
life-long history of Joint and muscle blee i 
and relatively little ecchymosis. The a 
mal coagulation time is corrected by a s® ^ 
amount of thrombin Circulating antIcoag“ 
lants may be active against AHF or 
plaatin, or may have heparin-like activ y 
The bleeding develops suddenly, skin, ^ 
membrane, and gastrointestinal bleeding 
common. When the patient’s plasma Is 
with normal plasma, various coagulation 
become abnormal. 
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Complications . 

Fibrinolysins may become activated There 
may be associated prothrombin complex factor 
deficiency {especially prothrombin and pro- 
accelerin) 

Treatment. 

Treatment consists usually of the l.V 
administration of human fibrinogen in amounts 
sufficient to raise plasma fibrinogen levels to 
normal (0 2-0 6Gm /100 ml ) Parenogen® 
or fibrinogen (human), 4-6 Gm I V may 
raise plasma levels by 100-150 mg /lOOtnl 
In severe cases 10 Gm or more may be nec- 
essary 

In cases of Intrauterine fetal death, weekly 
fibrinogen levels should be taken Hemorrhagic 
manifestations may appear at any time from 
3-6 weeks after fetal death If the fibrinogen 
concentration falls below 150-200 mg /lOO ml , 
steps should be taken to delii er the fetus after 
prior administration of 3-4 Gm of fibrinogen 

Fibrinogen Is expensive and may carry 
the virus of homologous serum jaundice. It 
should be used only when appropriate tests 
have demonstrated deficiency 

Vi hole blood may be necessary to combat 
shock Its fibrinogen content is only 200 ml / 
100 ml of plasma, however, and severe de- 
ficiency cannot be repaired in this way 

Uncontrollable postpartum bleeding may 
require hysterectomy 

Prognosis. 

In fibrinogen deficiency due to liver dis- 
ease or cancer the prognosis Is usually that of 
the underlying disorder. Excessive bleeding 
during brain or lung surgery or at delivery 
may be completely and permanently corrected 
by l.V, administration of fibrinogen If fibrino- 
lysins have not been activated. 


Sacks, M.S.s Fibrinogen deficiency (editorial). 

Ann,Int.Med.43 1139-46, 1955 


ACQUIRED PROTHROMBIN-COMPLEX 
DISORDERS 

(Factors V, VH, X, & Prothrombin) 


Essentials of Diagnosis. 

• Ecchymoses and epistaxls, spontane- 
ously or after minimal trauma. 

• Postoperative wound hemorrhage, 

• Bleeding from venepuncture. 

In all of these disorders an under- 
•lying process is usually evident, e.g.. 


liver disease or anticoagulant therapy. 
Regardless of which member of the 
prothrombin complex is deficient (pro- 
thrombin, factors V, VII, orX), the 
Quick prothrombin time is prolonged. 
These conditions may resemble pur- 
pura (ecchymoses) or hemophilia (pro- 
longed bleeding, hematoma formation). 

General Considerations. 

There are 3 forms of prothrombin com- 
plex deficiency. 

A. Vitamin K Deficiency This may he 
seen in obstructive jaundice, in the malab- 
sorption syndrome, after prolonged antibiotic 
therapy, in hemorrhagic diseases of the new- 
born. and following continued ingestion, thera- 
peutic or surreptitious, of coumadm antico- 
agulants. The pattern of vitamin K deficiency 
is characterized by reduction of factors H, 

Vn, and X but not of factor V. 

B. Severe Liver Disease* There Is pri- 
marily a deficiency of factor V, but factors 

U, VD, IX, and X may also be lew. 

C. Excessive Utilization* This may be 
due to intravascular clotting and may occur in 
certain obstetric complicatiena, e.g., abruptio 
placentae, after prolonged surgery of the brain, 
lung, or prostate, in malignancies, especially 
of the stomach, pancreas, or prostate, and 
following hemolytic transfusion reactions. 
There is a decrease especially of factors V, 
vni, fibrinogen, and platelets, and only to a 
lesser degree of other coagulation factors. 

Clinical Findings. 

A. Symptoms and Signs There is no 
previous history of hemorrhagic manifesta- 
tions. Ecchymoses and epistaxls may occur 
spontaneously or after minimal trauma. Gas- 
trointestinal bleeding and postoperative wound 
hemorrhage are common. Bleeding into joints 
does not occur. 

B. Laboratory Findings* The Quick pro- 
thrombin time measures deficiencies In any 
member of the prothrombin complex, i.e., if 
there Is a deficiency in prothrombin, factor 

V, factor VII, or factor X, or if the fibrinogen 
levels are less than 125 mg./lOO ml., the pro- 
thrombin time will be prolonged. Conversely, 
if the prothrombin time is normal one can as- 
sume that all prothrombin complex components 
are adequate. Specific tests for these factors 
are of value when a congenital defect Is sus- 
pected or when the underlying cause of the 
prolonged prothrombin time Is not evident. 
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In these acquired prothrombin complex 
disorders the prothrombin time is usually be- 
low 40-50T«, spontaneous bleeding may occur 
if the prothrombin time falls to 10-15%. Pro- 
thrombin consumption, coagulation time, 
bleeding time, capillary fragility, and clot 
retraction are normal unless there Is associ- 
ated thromboplastin deficiency. 

Treatment, 

A. General Measures Deficiency due to 
vitamin K lack or coumarin compound excess 
is successfully treated by cessation of cou- 
mann therapy and administration of appropri- 
ate medication. The deficiency of liver dis- 
ease, however, does not respond to vitamin K. 
Replacement therapy with whole blood or plas- 
ma IS generally unsatisfactory because of the 
lability of factor V in vitro and the very rapid 
disappearance rate of factor VII in vivo. 
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B Vitamin K: 

I. Phytonadionc (fat-soluble vitamin K,, 
MejAiytori®') for the treatment of coumadm ex- 
cess - To restore prolonged prothrombin time 
to normal, give 5 mg. orally. For major 
bleeding, give 10-15 mg I V slowly at a 
rate not exceeding 10 mg. /minute. 

2 Synthetic, water-soluble vitamin K 
(menadione sodium bisulfite (Ilyklnone®], 
menadiol (Synkayvite®]) Is used for the treat- 
ment of vitamin K deficiency due to malab- 
sorption The dosage is 5 mg. daily. 

Prognosis, 

Vitamin K deficiency and the effect of 
coumarin excess can be corrected by paren- 
teral or oral administration of vitamin K 
The prognosis in other conditions depends 
upon the underlying disorder. 
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NONSPECIFIC MANIFESTATIONS 


HALITOSIS 
("Bad Breath") 


Halitosis can result from many causes, 
including Improper oral hygiene, chrome nasal 
and sinus disease, dental caries, gum Jnfec- 
ttORS. tonsillar infections, systemic diseases, 
fevers, and toxemias, chronic pulmonary dis- 
ease (e g., lung abscess), gastrointestinal 
disease at any level of the gastrointestinal 
tract; and neuropsychlatnc disorders where 
only the subjective complaint of "bad breath" 
is present. 

Treatment la directed at the underlying 
cause. 


HEARTBURN 

(IVf°6l8) 


Heartburn is most frequently a result of 
dietary Indiscretion or of overindulgence in 
alcohol. 

Rule Out specific causes, especially dis- 
eases of the lower esophagus, stomach, or 
biliary tract. Antacids are often effective in 
relieving "sour stomach," although it is not 
clear that they act by neutralizing gastric tgr- 
drochloric acid. Antispasmodic drugs are 
often of value. A bland diet (see p. 46J should 
be prescribed. 


NAUSEA h VOhnTING 


These symptoms may occur singly or con- 
currently, arei may be due to a wide variety of 


causes Psychic causes may have either a 
superficial or deep-seated basis Reflex 
causes excite the vomiting center by disturb- 
ing gastrointestinal structures and other vis- 
cera. correction Is therefore dependent upon 
treatment of the underlying cause irritation, 
inflammation, or mechanical disturbances at 
any level of the gastrointestinal tract (from 
pharynx to rectum), irritating Impulses arising 
In any diseased viscera, e g , cholecystitis, 
disturbances of semicircular canals, e g. , 
seaslcioiess. and toxic action of cardiac drugs, 
e g . digitalis Central (vomiting center) 
causes include central emetics (emetine, apo- 
morphine, morphine), exogenous and endog- 
enous toxins, increased intracranial pressure, 
and cerebral hypoxia due to cerebral anemia 
or hemorrhage. 

Treatment. 

A. Acute Simple acute vomiting such as 
occurs following dietary indiscretion or in the 
morning sicimees of early pregnancy may re- 
quire little or no treatment When necessary, 
treatment consists of prescribing simple toler- 
ated foods and. occasionally, mild sedative 
and antispasmodic drugs 

B Prolonged Severe or prolonged nau- 
sea and vomiting requires careful medical 
management. Specific causes must be cor- 
rected The following general measures may 
be utilized as adjuncts to specific medical or 
surgical measures 

1. Fluids and nutrition - Maintain adequate 
hydration and nutrition, ti ilhhold foods tem- 
porarily and give 5-l07» glucose in saline solu- 
tion or water I. V. When oral feedings are re- 
sumed. begin with dry foods In small quantities, 
e.g. , salted crackers, graham crackers With 
"morning sickness" these foods may best be 
taken before arising. Later, change to fre- 
quent small feedings of simple, palatable foods. 
Hot beverages (tea and clear broths) and cold 
beverages (Iced tea and carbonated liquids, es- 
pecially ginger ale) are tolerated quite early 
Avoid lukewarm beverages. Always consider 
the patient's food preferances. 
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2 Medical measures - Note: It has been 
suggested that all unnecessary medication be 
withheld from pregnant women during the crit- 
ical early phase of fetal development The 
possible teratogenic effects of many classes 
of drugs are now being Investigated 

(1) Sedative antispasmodic drugs may he 
of value 

(2) Chlorpromazine hydrochloride (Thora- 
zine®) and promazine hydrochloride (Sparine®) 
may be administered deeply I M in doses of 
25-50 mg every 4-6 hours p r n or orally 
in doses of 10-50 mg every 4-6 hours p r n 

(3) Prochlorperazine (Compazine®) 5 mg 
3-4 times daily orally when feasible, 25 mg by 
rectal suppository twice daily or 5-10 mg 
deeply into buttocks every 3-4 hours (not ez- 
ceeding 40 mg /24 hours), has been reported 
to be valuable 

(4) Meclizine hydrochloride (Bonine®), 

25 mg daily, may be of value in moderate 
cases 

3 Psychotherapy may be of value if 
emesis appears to have a psychic basis Iso- 
lation of the patient is recommended If symp- 
toms become chronic Hospitalization may 
be necessary Visiting should be restricted 
Avoid unpleasant psychic stimuli such as 
Btrarge odors, foul-sraelUng or foui-tasting 
medication emesis basins or other unattrac- 
tive objects, and foods which are improperly 
prepared or served Place the patient on a 
definite treatment program and let it be known 
that something is being done "Hard-boiled 
or brutal technics are to be avoided Attempt 
to determine the psychic basis of the nausea 
and vomiting but avoid aggressive psychother 
apy during the acute phase of the illness 


Cummins, A J The physiology of symptoms 
m Nausea and vomiting Am J Digest Dls 
(NewSerle6)3»710 21, 1958 
Moyer, J H Effective antiemettc agents 
'fi C.Vm ’lloi'i'n J»-mvTica *i%"« 


HICCUP 

(Singultus) 


Hiccup, usually a benign, transient phe- 
nomenon. may occur as a manifestation of many 
diseases It is important to rule out specific 
causes such as neuroses, CNS disorders, car- 
diorespiratory disorders, gastrointestinal dis- 
orders, renal failure. Infectious diseases, and 
other diseases 

Treatment. 

Countless measures have been suggested 
for interrupUng the rhythmic reflex that pro- 


duces hiccup None of these may be success- 
ful, however, and the symptom may be so 
prolonged and severe as to Jeopardize the pa- 
tient 3 life 

A, Simple Home Remedies These meas- 
ures probably act by diverting the patient s 
attention, they consist of distracting conver- 
sation, fright, painful or unpleasant stimuli, 
or of having patient perform such apparently 
purposeless procedures as holding his breath 
sipping ice water, or inhaling strong fumes 

B Medical Measures 

1 Sedation - Any of the common sedative 
drugs may be effective, e g , pentobarbital 
sodium, 0 IGm {lV2gr ) orally or 0 13 Gm 
(2 gr ) by rectal suppository 

2 Local anesthetics (e g , cocaine) may 
be applied to the nasal mucous membranes or 
to the pharynx General anesthesia may be 
tried in intractable cases 

3 Antispasmodics - Atropine sulfate, 

0 3-0 6 mg (V2O0-lh0Ogr ) may be given 
subcut 

4 Amyl nitrite Inhalations may be effec- 
tive 

5 COj inhalations - Have the patient 
rebreathe Into a paper bag for 3-5 minute* 
or give 10-I57e COj mixture by face mask foe 
3-5 minutes 

8 Chlorpromazine hydrochloride (Thora- 
zine®) and promazine hydrochloride (Sparine ) 
have been used successfully for prolonged or 
intractable hiccup 

C Surgical Measures Vsrious phrenic 
nerve operations. Including bilateral phrenl- 
cotoray may be Indicated in extreme cases 
which fall to respond to all other measures 
and which are considered to be a threat to life 


CONSTIPATION 


Specific causes of constipation include 
colonic or rectal lesions, hypometaboUsm, 
and neuroses Be especially suspicious of 
organic causes when there are sudden une** 
gained changes in bowel habits Inadequate^ 
fluids and low-residue diets may have a con 
stlpating effect Constipation Is a frequent 
complication of physical inactivity or P 
bed rest The following commonly used dwf 
may cause constipation belladonna and de 
tlvee, narcotics, diuretics, salts of bistru 
calcium, and iron, and aluminum hydroxi « 
aluminum phosphate gels 



Fecal Impaction 3Q5 


Treatment 

The patient Bhould be told that a daily 
bovsel movement ts not essential to health or 
well-being So-called ‘aitto-intoxicalion ' 
theories are unfounded and many symptoms 
(e g , lack of **pep' ) attributed to constipation 
have no such relationship 

A Re-establishment of Regular Evacuation 
Set aside a regular period after a meal (pref- 
erably breakfast) for a bowel movement even 
when the urge to defecate Is not present Ca- 
thartics and enemas should not be used for 
simple constipation since they interfere with 
the normal bowel reflexes If It seems Inad- 
visable to withdraw such measures suddenly 
from a patient who has employed them for a 
longtime bland laxatives and mild enemaB 
(see below) can be used temporarily Cathartic 
and enema ‘addicts often defy all medical 
measures and treatment is especially difficult 
when there is a serious underlying psychiatric 
disturbance 

B Diet The diet may be modified to satis- 
fy the following requirements 

1 Adequate volume - Often “constipation 
is merely due to Inadequate food intake 

2 Adequate bulk or residue • This does 
net necessarily imply “roughage such as 
bran Smooth or bland foods may be preferred 
In spaetic constipation 

3 Vegetable Irritants - Unless there is a 
• pecillc contraindication (e g intolerance) 
stewed or raw fruits or vegetables may be of 
value especially in the ‘atonic type of con- 
stipation 

4 Adequate fluids - The patient should be 
encouraged to drink adequate quantities of flu 
Ids so that sufficient water will be available in 
the intestinal tract for passage of intestinal 
contents Six to 8 glasses of fluid per day in 
addition to the fluid content of foods are or- 
dinarily auificient A glass of hot water taken 
one-half hour before breakfast seems to exert 
a mild laxative effect 

C Exercise Moderate physical exercise 
la essential Bed patients may require active 
and passive exercises Good tone of the ex- 
ternal abdominal muscles is important Cor- 
rective physical therapy may be employed in 
patients with protuberant abdomens 

D Medications Bland laxatives may be 
employed temporarily They should be with- 
drawn as soon as the constipation improves 

t Liquid petrolatum (mineral oil) 15-30 
ml (V2-I ox ) 1-2 times dally p r n Do not 
use mineral oil over prolonged periods since 


it may interfere with absorption of foods par- 
ticularly fat soluble vitamins There is also 
a slight risk of lipoid pneumonia even from Rs 
oral use 

2 Agar with mineral oil 15-30 ml (J/2v 
1 02 ) 1-2 times dally p r n 

3 Olive oil 15-30 ml (1/2-1 02 } 1-2 
times daily p r n 

4 Vegetable mucilages e g psyllium 
hydrophilic mucillold (Metamucil®) 4-12 ml 
(1-3 dr ) 2-3 times daily after meals in a full 
glass of water 

5 Cascara sagrada aromatic fluid extracit 
4-8 ml (1-2 dr ) at bedtime 

S Magnesia magma (milk of magnesia) 
15-30 ml (V2-I 02 ) at bedtime 

7 Sodium phosphate 4 8 Gm (1-2 dr ) 
in hot water before breakfast 

8 Dioctyl sodium sulfosuccinate (Colacet> 
Doxinatc®) a surface wetting agent in recom- 
mended doses varying from 50 to 480 mg /day 

9 Blsacodyl (Dulcolai/®) a colonic contact 
laxative 10 15 mg at bedtime 

E Enemas Because they interfere with 
restoration of a normal bowel reflex enemas 
should usually be used only as a temporary ex- 
pedient in chrome constipation or fecal impac 
tlon 

1 Saline enema (nonlrntating) - Warm 
physiologic saline solution 500 2000 ml p r n 

2 Warm tap water (irritating) 500-1000 
ml p r n 

3 Soapsuds (S S ) enema (irritating) • 7$ 
ml of soap solution per liter of water 

4 Oil retention enema - 180 ml (8 02 ) 
of mineral oil or vegetable oil instilled in the 
rectum in the evening and retained overmght 

A cleansing soapsuds enema is given the follow- 
ing morning 


FECAL IMPACTION 


Hardened or putty-llke stools in the rec- 
tum or colon may interfere with the normal 
passage of feces If the impaction is not re- 
moved manually, by enemas or by surgery 
it can constitute partial or complete Intestinal 
obstruction The impaction may be due to 
organic causes (painful anorectal disease 
tumor or neurogenic disease of the colon) or 
to functional causes (bulk laxatives antacids 
residual barium from x-ray study, low-residiie 
diet starvation drug-induced colonic stasis 
or prolonged bed rest and debility) The pa- 
tient may give a history of obstipation but 
more frequently there la a history of watery 
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diarrhea There may be blood or m^c-us In 
the stool Physical examination may reveal a 
distended abdomen palpable tumors in the 
abdomen and a firm stool in the rectum The 
impaction may be broken up digitally or dis- 
lodged with a sigmoidoscope Cleansing en- 
emas (preferably in the knee-chest position) 
or m the case of impaction higher In the colon 
colonic irrigations may be of value Daily oil 
retention enemas followed by digital fragmen- 
tation of the impaction and saline enemas may 
be necessary 


FLATULENCE 


Eliminate specific causes of flatulence 
DaStrolnlestlnal gas is In large part due to 
swallowed air (aerophagla) However flatu 
lence may be due to dietary causes and func- 
tional and organic disease of the digestive 
system 

Treatment 

A Correction of Aerophagia Anxiety 
states are often associated with deep bresthlng 
and sighing and the coneeduent swallowing of 
eonaiderable quantities of air When possible 
treat underlying anxiety features 

B Correction of Physical Defects These 
sometimes interfere with normal swallowing 
or breathing (1) Structural deformities of the 
nose and nasopharynx e g nasal obstruction 
and adenoids (2) Spatial defects of the teeth 

C Good Hygiene and Eating Habits In- 
struct the patient to avoid dietary indiscre- 
tions eating too rapidly and too much eating 
while under emotional strain taking laxatives 
and chewing gum 

D Diet The diet should be composed of 
bland high-proteln low-fat low cati>ohydrate 
foods Restrict gas producing or irritating 
foods Foods to be avoided are most raw 
fruits and vegetables especially cabbage 
cucumbers onions peppers celery toma- 
toes and beans sugar in large quantities or jo 
concen*rated forms fried foods nuts raisins 
berries and other seedy fruits spices and 
alcoholic and carbonated beverages 

E Medications Drugs are, in general 
unsatisfactory, and at times are only of placebo 
value 

I Antispasmodlc sedative drugs are 
perhaps the most useful of the medications 


used for flatulence Besides their anlSs;e5 
modic sedative effects they serve to dlmlnit'i 
the flow of saliva (which is often excessive In 
these patients) thereby reducing the aero 
jrfiagia which accompames swallowing 

2 Spirit of peppermint 0 5 ml (71/2 
min ) t I d in a small glass of water after 
meals 


DIARRHEA 


Etiology 

The causes of diarrhea may be classified 
as follows 

A Psychogenic Disorders Nervoui 
diarrhea 

B Intestinal 

1 Infectious diseases - Viral enteritis 
amebiasis 

2 Exogenous toxins - Heavy metal poiJW 
ing 

3 Drugs - Catharsis habituation 

4 Structural - Gastrocolic fistula 

5 Fecal impaction 

6 Neoplastic disease - Carcinoma 

7 Idiopathic » Chronic ulcerative coliti* 

C Malabsorption Sprue nontropieal 
sprue 

D Pancreatic Disease Pancreatic in 
sufficiency 

E Biliary Tract Disorders Choledocho 
duodenostomy 

F ReHex From Other Viscera Pelvic 
pathology (extrinsic to gastrointestinal trac ) 

G Neurologic Disease Tabes dorsalis 
diabetic neuropathy 

H Metabolic Disease Hyperthyroidisn 

I Unknown Cause Diarrhea of travelers 
Treatment 

A Eliminate the specific cause whetieve 
possible 

B Correct Physiologic Changes Induced 

by Diarrhea In addition to the necessity 
control of hyperperistalsis It Is esscn* 
that the following secondary or complicating 
features be treated 
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1 Fluid imbalance (dehydration) 

2 Mineral Imbalance, e g , hypocalcemia 

3 Nutritional disturbances (c g . hypo- 
proteinemla) and deficiencies 

4 Psychogenic disturbances, e g . fix- 
ation on gastrointestinal tract or anxiety re- 
garding sphincter mishaps in cases of long- 
standing diarrhea 

C Diet 

1 Nonirritant foods - Most clinicians feel 
that food should be withheld or that the intake 
during the first 24 hours should be restricted 
to liquid foods (See Bacillary Dysentery ) 
During the acute phase of enteritis only non- 
irritant foods should he taken by mouth water 
weak tea, nee or barley gruel meat broth 
precooketf cereafs, toasted bread or soda 
crackers with butter, and soft-cookcd (not 
fried) eggs These foods are usually admin- 
istered in about that same order, as tolerated 

2 Bland foods (never highly spiced or 
seasoned) - These foods (In addition to the non- 
irritant foods) should be incorporated In the 
diets of patients convalescing from acute diar 
rhea or those with chronic diarrhea cereals 
with milk or eream. strained broths and soups 
bland cheeses, fish, fowl, meats (not fried), 
potatoes (not fried), breads, milk products 
eggs, and food beverages (not carbonated) 

3 Avoid vegetables and fruits (especially 
raw) fried foods, bran, whole grain cereals 
jams. Jellies, preserves, syrups and candies, 
pickles relishes, spices, coffee, carbonated 
and alcoholic beverages 

4 Supplementary vitamins • The bland 
diet is a restricted diet and may further in- 
crease the vitamin deficiency induced by 
altered intestinal absorption Patients with 
chronic diarrhea should pr^aMy receive 
vitamins in dosages comparable to those used 
for chronic vitamin deficiency states This 
amount may vary from 4 to 10 times the nor- 
mal maintenance dose 

D Antldlarrheal Agents 

1 Bismuth preparations - Any of the 
following may be used for acute or chronic 
diarrheas 

(1) Bismuth Eubcarbonate, l-2Gn> (15-30 
gr ) after liquid bowel movements or q i d 

(2) Bismuth magma (bismuth hydroxide 
and subcarbonate), 4 ml (1 dr ) after liquid 
bowel movements or q i d 

(3) 

5 Bismuth subcarbonate 15-30 0 (Vs-Ioz) 

Camphorated tincture 

of opium, q s ad 120 0 (4 oz ) 


Sig Shake well Four ml (1 dr ) after 
liquid bowel movements or q i d 

(4) Milk of bismuth and paregoric (equal 
amounts of each) may be substituted for the 
above mixture, using the same dose 

(5) 

5 Belladonna extract 0 5 {7^2 gr.) 

Bismuth subcarbonate 
Calcium lactate 

Kaolin aS 30 0 (1 oz ) 

Peppermint oil 2 drops 

Sig 4 ml (1 dr ) t i d , before meals 
and at bedtime or after liquid bowel 
movements as needed (modified after 
Bockus) 

2 Pectin-kaolin compounds - Useful 
proprletaiy mixtures are available, e g , 
Kaopectate®) Give 15-30 ml {V2-1 oz ) 

t i d before meals and at bedtime, or after 
liquid bowel movements p r n 

3 Diphenoxylate hydrochloride with atro- 
pme Bulfate (Lomotil®) 2 5 mg 3-4 times 
daily p r n , is an effective antldlarrheal 
agent, but it must be used cautiously in pa- 
tients with advanced liver disease and in those 
taking barbiturates and other addicting drugs 

4 Opiates must be avoided in chronic di- 
arrheas and are preferably avoided in acute 
diarrheas unless there is Intractable diarrhea, 
vomiting and colic Always exclude the pos- 
sibility of acute Surgical abdominal disease be- 
fore administering opiates Give either of (he 
following 

(1) Camphorated opium tincture (paregoric) 
(not opium tincture) 4-B ml (1-2 dr ) after 
liquid movements p r n or with bismuth (see 
above) 

(2) Codeine phosphate 15-65 mg (^/4-l 
gr ) Eubcut after liquid bowel movements 

p r n 

5 Strong opiates - Morphine and dlhydro- 
morphinone should be reserved for selected 
patients with severe acute diarrhea who fall to 
respond to more conservative measures 

(1) Morphine sulfate, 8-15 mg (V8-V4 
gr ) subcut after liquid bowel movements 
p r n This drug may produce nausea and 
vomiting 

(2) Dihydromorphlnone hydrochloride 
(Dilauditf^) may be substituted for morphine 
Give 2-3 mg (‘/30-V20 gr ) l.M after liquid 
bowel movements p r n 

8 Antispasmodic and sedative drugs - 
(See p 323 ) The antispasmodic drugs, par- 
ticularly when used In combination with the 



308 Massive Upper Gastrointestinal Hemorrhage 

barbiturates exert a mild antlperistaltlc ac- 
tion in acute and chrome diarrheas associated 
with anxiety tension states It may be neces- 
sary to admlmster the various belladonna or 
bclladonna-Uke alkaloids to a point near 
toxicity in order to achieve the desired effect 

E Psychotherapy It is possible that most 
cases of chronic diarrhea are of psychogenic 
origin A survey of anxiety-producing mech- 
amsms should be made in all patients with this 
complaint 


Kean, B H , others The diarrhea of trav 
ellers JAMA 180 36T-72. 1962 


PSYCHOLOGIC 

GASTROINTESTINAL DISORDERS 


This common group of disorders has many 
names, e g , nervous indigestion, functional 
dyspepsia pylorospasm colomc irritability, 
spastic colitis, functional colitis, mucous 
colitis intestinal neurosis and laxative or 
cathartic colitis All or a portion of the gas- 
trointestinal tract may be Involved These 
disorders are characterized by hyperirriubil- 
ity and altered motility and secretion of the 
gastrointestinal tract and they have a com- 
mon origin in psychic factors or abnormal 
living habits (or both) 

It IS essential to eliminate the possibility 
of organic gastrointestinal disease A history 
of "nervousness, neurop-thic traits, and 
emotional disturbances can usually be obtained 
The patient s living habits are Irregular and 
unhygienic e g , improper diet and irregular 
meals Bowel consciousness and cathartic 
and enema habits are a prominent feature 
There is a highly variable complex of gastro- 
tatestlnaA fiyroploms nnu'sea ani 
anorexia, foul breath sour stomach flatu- 
lence, cramps, and constipation or diarrhea 
and a definite relationship can usually be es- 
tablished between symptoms and emotional 
stress or strain 

Examination discloses generalized abdom- 
inal tenderness (variable), particularly along 
the course of the colon X-ray shows sphincter 
spasm and altered gastrointestinal motility 
without other evidence of abnormalities 

Treatment. 

A Diet No single diet Is applicable to all 
of these patients but bland diets, in general, 
are best tolerated Bland diets may be con- 
stipating and "gas-producing ’ and must be 
modified to suit Individual needs 


B Personal Habits and Hygiene Regular 
hours and meals and adequate sleep, exercise 
and recreation are important Restriction of 
alcohol and tobacco may be indicated 

C Symptomatic Treatment Sedative- 
antispasmodlc medication is of particular vab 
In these disorders 

( 1 ) 

5 Tincture of belladonna 10-30 0 (Vs-loi] 

Elixir of phenobarhl- 

tal, q s ad 120 0 (4 oz } 

SIg 4 ml (1 dr ) t 1 d before meals 
and at bedtime as needed 

(2) 

15 Belladonna extract 0 008 {V8 gf ) 

Phenobarbltal 0 015 (V4 gr ) 

Sif One tablet t I d before meals 
and at bedtime as needed 


D Psychotherapy This may consist of 
simple reassurance or more intensive technlci 
Reassurance as to the absence of organic dt** 
ease, after careful examination is most im* 
portant 

Jaffe, D S Psychosomatic mechanisms In 
constipation and diarrhea Am J Prod 
223-8, 1957 , 

Kirsner, J B . & W L Palmer The |rr|bWe 
colon Gastroenterology 34 491*591' 1 


MASSIVE UPPER 

GASTROINTESTINAL HEMORRHAGE 


Massive gastrointestinal hemorrhag* 

common emergency It may be defined 8 

of 40^ or more of the estimated red j 

within one week The 2 Immediate 
of management are to restore blood j 

establish a diagnosis on which definW^* 
ment can be based . , 

About 75% of cases are due to 
atlon of the duodenum or stomach /pr 

varices and gastritis are each respoos* 
about 10% of cases Gastric neopWsm. 
hernia, esophagitis, and miscellanew® 
orders account for about 5% 


Clinical Findings 

A Symptoms and Signs 


Th.re U 



Massive Upper Gastrointestinal Hemorrhage 30^ 


a history of sudden weakness or fainting asso- 
ciated with or followed by tarry stools or vomit- 
ing of blood Mclena occurs in all patients, 
and hematemesis in over 507i> Hematemesis 
Is especially common in esophageal varices 
(907<i), gastritis, and gastric ulcer The pa- 
tient may or may not be in shock when first 
seen but he will at least be pale and weak if 
major blood loss has occurred 

There*may be no pain, and abdominal find- 
ings are not remarkable except when hepato- 
megaly, splenomegaly, or a mass (neoplasm) 
la present There may be a past history of 
peptic ulcer, cirrhosis, or other predisposing 
disease, but the history may give no clue to the 
source of bleeding About half of all patients 
will have had at least one previous hemorrhage 

The etiology of bleeding should be estab- 
lished promptly. If possible, since the decision 
whether to operate or to continue with medical 
measures will often depend upon the diagnosis 
The most critical differentiation is between 
peptic ulcer and eaophageal varices, since 
emergency surgery is frequently indicated and 
successful in peptic ulcer Specific diagnosis 
la of value also because of the difficulties of 
entering the abdomen In search of an unknown 
bleeding point 

A history of peptic ulcer, chronic uidlges- 
tion, or ingestion of antacids favors a diagnosis 
of peptic ulcer. A history of alcoholism or 
jaundice favors liver disease Epigastric ten- 
derness favors peptic disease Jaundice, hep* 
atosplenomegaly, spider angiomas, liver palms, 
and fetor hepaticus favor liver disease 

B X-ray Findings The cause of upper 
gastrointestinal bleeding can be demonstrated 
on x-ray in about 15®'# of cases ^Vhen the dlag- 
is in e!n^gency ifsriwts ^xsinins- 

tion of the upper gastrointestinal tract should 
be done Immediately The examination is post- 
poned if the patient is In shock 

C Esophagoscopy When varices are sus- 
pected In spite of negative x-rays, esophagos- 
copy is useful When both varices and peptic 
ulcer are seen on x-ray, esophagoscopy may 
help to decide which Is bleeding 

Treatment. 

A General Measures* The patient should 
be under surgical observation from the outset 
Bed rest, mild sedation if necessary, and 
regular recording of BP^ pulse, respiration, 
temperature, and urine output are instituted 
Treatment of shock by blood transfusion Is be- 
gun without delay Hematocrit or hemoglobin 
determinations are done e%erj few. hours until 
stabilized The objective of blood replacement 


is to restore the blood volume Signs of re- 
covery are slowing of the pulse, return of BP 
to normal, and elevation of hematocrit to 35% 
and hemoglobin to 12 Gm / 100 ml 

B Medical Measures Acid peptic diges- 
tion is a causative or aggravating factor in 
most cases of massive upper gastrointestinal 
hemorrhage, including varices Bland feed- 
ings and oral medications for ulcer are begun 
as soon as shock and nausea are controlled 
Continued slight bleeding is no contraindication 
to the following regimen 

1 Diet - Hourly feedings (on the hour) 
around the clock of 90 ml of milk or mtik and 
cream (Sippy stage 1) The diet may be ad- 
vanced over the next few days as tolerated to 
purged bland foods 

2 Antacids Aluminum hydroxide- 
magnesium trisllicate mixture (Gelusil®) or 
aluminum hydroxide— magnesium hydroxide 
mixture (Aludroj^), 15-30 ml , Is given hour- 
ly (on the half hour) , alternating with the milk 
and cream mixture 

3 Other medications indicated may in- 
clude anticholinergics and mild sedation 

C Management of Bleeding Esophageal 
Varices When varices are the cause of bleed. 
Ing special measures are indicated (see p 
354) 

D Indications for Emergency Operation 
Except when esophageal vances are the cause 
of bleeding emergency surgery to stop active 
bleeding should be considered under any of the 
following circumstances 

1 When the patient has received I L or 
more of blood but shock is not controlled or 
recurs promptly 

3 sn axid Hd rannof 

be maintained with a maximum of 500 ml of 
blood every 8 hours 

3 When bleeding is slow but persists mor-e 
than 2-3 days 

4 When bleeding stops initially but recura 
while ihe patient is receiving adequate medical 
treatment 

5 When the patient is over 50 It has becm 
shown that the death rate from exsangumatlon 
in spite of conservative measures is greater iij 
the older age group and rare in patients under 
40 Massive bleeding is less well tolerated and 
Is less likely to stop in older patients, who 
therefore require operative intervention more 
frequently 

E Intragastric Cooling Local gastric 
hypothermia by means of circulation of cold 
fluid through an Intragastric balloon or lavage 
with ice water has proved effecU\e in control- 
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ling massive hemorrhage In certain Instances 
and 13 worthy of trial In selected cases 

prognosis 

The over-all mortality of about 14% indi- 
cates the seriousness of massive upper gastro- 
intestinal hemorrhage There is great varia- 
tion in fatality rates depending upon the etiology 
of the bleeding Hemorrhage from duodenal 
ulcer causes death in about 3% of treated cases 
whereas in bleeding varices the mortality rate 
may be as high as 50% The presence of sig- 
nificant cardiac, renal liver, or other sen 
ous systemic disease affects the prognosis in 
a markedly adverse manner 


Brick, IB , & H S Jeghers Gastrointestinal 
hemorrhage (excluding peptic ulcer and 
esophageal varices) New England J Med 
2S3 458-66. Sll-8. and 555-60 1955 
Mitty. W F , & others Factors Influencing 
mortality in bleeding peptic ulcer Am J 
Digest Die 6 389 404, 1961 


DISEASES OF THE MOUTH 


CARIES 
(Dental Decay) 


The etiology of dental caries is not known 
However, it is well established that 3 essen- 
tials are required to produce the lesion bac- 
teria, a substrate, and a susceptible tooth 
Although animal studies Indicate a relationship 
between canes and systemic abnormalities 
this has not been confirmed in humans 

The diagnosis is based on x-ray examina- 
tion (radiolucencies of the enamel and dentin) 
and clinical observation of an area of tooth 
structure that Is soft, necrotic discolored, 
and often sensitive Both types of examina- 
tion are necessary to a complete evaluation of 
the presence and extent of dental caries There 
Is no absolute correlation between extent of 
caries and symptoms Absence of dental pain 
does not imply absence of carles 

Prevention U Treatment 

Since the cause of dental decay Is not 
definitely known, the foUowing empiric ap- 
proach is suggested 

A Restorative dentistry to remove decay 
Is the single most Important measure Do not 


neglect carles in deciduous teeth, since btrne 
infection or premature loss of these teeth af- 
fects the health and eventual positions of the 
permanent dentition 

B Proper mouth hygiene will reduce bac 
terlal flora and substrate Frequent brushlnj 
with dentifrices and the use of mouth rinses 
are both helpful. Therapeutic Ingredients 
added to dentifrices have no unequivocal bene- 
fits * 

C Reduction of carbohydrate and sticky- 
foods (e g , jams, cookies foods that tend tc 
adhere to tooth surfaces for prolonged periods] 
will reduce available substrate and acid pro- 
duction and decalciflcation Coarse foods rich 
as carrots apples, and celery tend to cleao 
the surfaces of the teeth 

D Topical applications (by a dentist) of 

stannous fluoride once or twice a year (8% 
aqueous solution for children and 10% solution 
for adolescents and adults) will form a more 
acid resistant tooth structure (fluoreapaWe 
instead of hydroxyapatite) This procedure 
should be considered if a clinical pr^leo of 
difficult carles control exists even if the pa 
tient has been exposed to a fluoridated water 
supply during dental development If vrrter 
supplies are not fluoridated, dally oral Ruff < 
supplements are recommended during pref* 
nancy and for the OilW up to a?* (durlfll 
tooth development) 

Johansen, E (editor) Dental carles A 
symposium D Clin North America, uiy 
1962 


ABSCESSES OF THE TEETH 
(Periapical Abscess) 


Dental decay is not self-lmntlng u" * 
it is removed it will lead to infection of 
pulp and subsequent periapical absce'S ' 
of the pulp and periapical infection may a 
result from physical and chemical train's 
The only treatment is root canal therapy 
(cleansing and filling of the entire cans ) 
extraction 

•The ADA Council on Dental TherapeuX^® 
cently classified Crest® toothpaste (sta 
fluoride) under Group B. indicating tha 
is not sufficient evidence to justify 
acceptance but that there is reasonable 
dence of its usefulness and safety 
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In the early stage of pulp infection the 
symptoms may not be localized to the infected 
tooth Intermittent throbbing pain is usually 
present, and is intensified by local temperature 
change In the later putrescent stage the pain 
is extreme and continuous, and may be accen- 
tuated by heat but is often relieved by cold 
After the infection reaches the bone, the typi- 
cal syndrome Is localization, pain upon pres- 
sure, and looseness of the tooth Symptoms 
may then disappear completely, and. If drain- 
age occurs, a parulls (gum boil] may be the 
only finding When drainage Is inadequate, 
S7.elUng, pain, lymphadenopathy, and fever 
are often present At this stage antibiotics 
are advisable before local therapy is under- 
taken Diagnosis depends upon symptoms, 
pulp testing (hot, cold, electricity), percus- 
sion, x-rays (may not show the diagnostic peri- 
apical radlolucency), looseness, deep decay 
or fillings, parulls. and swelling Care should 
be taken to rule out sinusitis, neuralgia, and 
diseases affecting the cervical lymph nodes 
Incision and drainage are indicated when- 
ever possible Antibiotics and analgesics may 
be given as necessary Unless sensitivity 
studies are done, penicillin le the antibiotic of 
choice Do not use antibiotic troches 
If not eventually treated by root canal 
therapy or extraction, the abscess may de- 
velop Into a more extensive osteomyelitis or 
cellulitis (or both), or may eventually become 
cystic, expand, and slowly destroy bone with- 
out causing pain 


VINCENT’S INFECTION 
(Necrotizing Ulcerating Qlngivltle. 
Trench Mouth) 


Vincent's Infection is an acute inflamma- 
tory disease of the gums which may be accom- 
panied by pain, bleeding, fever, and lymph- 
adenopathy The etiology is not known, and it 
18 doubtful if the disease is communicable U 
may occur as a response to many factors, 
such as poor mouth hygiene, inadequate diet 
and sleep, alcoholism, and various other dis- 
eases such as infectious mononucleosis, non- 
specific viral infections, bacterial infections, 
thrush of mouth, blood dyscrasias, and dia- 
betes mellitus The presence of fusiform and 
spiral organisms is of no importance since 
they occur in about one-third of cUmcally nor- 
mal mouths and are absent in some cases of 
Vincent's Infection 

Management depends upon ruling out imder- 
lymg systemic factors and treating the signs 


and symptoms as indicated with systemic anti- 
biotics, oxygenating mouth rinses (3®<> hydro- 
gen peroxide in an equal volume of warm water), 
analgesics, rest, and appropriate dietary meas- 
ures Refer the patient to a dentist for further 
treatment (e g. , curettage) 


Silverman, S • The use and abuse of laboratory 
tests in clinical periodontics. Academy Re- 
view B 47-61, 1960, 


PERIODONTAL DISEASE 


Food bacteria, and calculi which are 
present between the gums and teeth in areas 
called “dental pockets” may cause an Inflaro- 
matory process and the formation of pus (pyor- 
rhea) with or without discomfort or other symp- 
toms If this continues unchecked, the In- 
volved teeth will become loose and eventually 
will be lost as a result of resorption of sup- 
porting alveolar bone If there is no drainage, 
accumulation of pus will lead to acute swelling 
and pain (lateral abscess) 

The diagnosis depends upon a combination 
of findings including localized pain, loose 
teeth, demonstration of dental pockets, ery- 
thema, and swelling or suppuration X-ray 
may reveal destruction of alveolar bone 

As in periapical abscess, the severity of 
signs and symptoms will determine the advis- 
ablltty of antibiotics Local drainage and 
oxygenating mouth rinses (3% hydrogen per- 
oxide in an equal volume of warm water) will 
usually reverse the acute aympioma and allow 
for routine foUow-up procedures Curettage 
or gingivectomy (or both) to reduce excess 
gum tissue help prevent formation of the “den- 
tal pockets” which predispose to acute perio- 
dontal infections In some cases, because of 
the advanced nature of the lesion (bone loss) 
or the position of the tooth (third molars in 
particular), extraction is indicated 


ULCERATIVE STOMATITIS 


Ulcerative stomatitis is a general term 
for multiple ulcerations on an inflamed oral 
mucosa It may be secondary to blood dys- 
crasias, erythema multlforme, bullous lichen 
planus, acute herpes simplex Infection, pem- 
phigoid lesions, drug reactions, and allergies 
Frequently no contributory factor can be Iden- 
tified A general physical examination and 
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history are required to establish a diagnosis 
if possible Until this is done, treatment 
should be strictly palliative 

When a causative factor cannot be deter- 
mined. or if the lesions are not self-limiting, 
prolonged treatment on an empiric basis may 
be necessar>. The diet should consist Of Soft 
bland foods as tolerated, with vitamin supple- 
mentation The use of alcohol and tobacco 
must be strictly forbidden Mild mouth washes, 
preferably salt solution (4 times a day and 
after meals), promote optimal hygiene and 
relieve discomfort Potassium permanganate. 

1 10,000 solution may also be used Give 
aruilgesics as necessary for pain 


APHTHOUS ULCER 
(Canker Sore) 


An aphthous ulcer Is a shallow mucosal 
ulcer with flat, fairly even borders surrounded 
by erythema The ulcer may or may not be 
covered with a pseudomembrane It has never 
been adequately demonstrated that this lesion 
18 due to a virus or any other specific chemi- 
cal, physical, or microbial agent One or 
more ulcers may be present, and they tend to 
be recurrent They are often painful Nuts, 
chocolates, and irritanta such as citrus fruits 
are often said to cause flare-ups of aphthous 
ulceration, but abstinence will not prevent re- 
currence Stresses of various Q'pes have also 
been shown to be contributory The diagnosis 
18 seldom clearly established, but depends 
mainly upon ruling out similar but more read- 
ily identifiable disease, a history of recur- 
rence, and inspection of the ulcer 

Bland mouth rinses and hydrocortisone- 
antibiotic ointments reduce pain and encourage 
heaUng. Hydrocortisone In an adhesive base 
(Orabase®) has been particularly useful Sed- 
atives, analgesics, and vitamins may help 
indirectly Vaccines and gamma globulin have 
not proved significantly beneficial Although 
caustics relieve pain by cauterizing the fine 
nerve endings, they also cause necrosis and 
scar tissue, which prolong healing and often 
prepare the site for chronic recurrences 
Systemic antibiotics and corticoids arc con- 
traindicated 

Heallng.whlch usually occurs in 1-3 weeks 
may be only slightly accelerated with treat- 


CANDIDIASIS 
(Moniliasis, Thrush) 


Thrush of the mouth is due to overgroati 
of Candida albicans tt is characterized by 
creamy-white, curd-like patches anywhere la 
the mouth The adjacent mucosa is usually 
erythematous, and scraping the lesions osjaUr 
uncovers a raw bleeding surface Pain is eot* 
monly present, and fever and lymphadenope% 
are sometimes present also Although this 
fungus occurs in about one-third of normal 
appearing mouths, overgrowth does not occur 
unless the “balance'' of the oral flora is dis- 
turbed, e g , by debilitating or acute illnesses 
or as a result of anti-infective therapy Con- 
comitant candidiasis of the gastrointestinal 
tract may occur 

The diagnosis is based upon the rather 
typical clinical picture, and may be confirmei 
by cultures 

Treatment is not uniformly successful, 
the infection usually persists in spite of treat- 
ment as long as the causative factors are 
present The patient should have a nutritious 
diet with vitamin supplementation, and should 
receive sufficient rest Saline solution ncutli 
nnses every 2 hours give local relief and pro* 
mote healing Specific antifungal therspy con* 
sists of nystatin (Mycostatin®) mouth rinse* 
SOO.OOO units t i d (100 000 umts/nl ini 
flavored vehicle), held in the mouth and then 
swallowed, and 1% aqueous gentian violet so 
tlon painted on affected areas t i d 


LEUKOPLAKIA 


Leukoplakia (a white patch) of the or®t 
mucous membranes is occasionally a sign® 
carcinoma, it is important to rule out nialtS’ 

The most common cause of leukoplaW® I* 
epithelial hyperplasia and hyperkeratosis 
usually in response to an irritant. Such eon 
ditions as white spongy nevi and lichen pis®'* 
can be confused with leukoplakia, but they 
have no malignant tendencies Keratosis o 
tongue is often a finding in tertiary , ,.3^ 
and there is a significant statistical corr* ^ 
between cancer of the tongue and a history “ 

syphilis In many cases the cause cannot 

determined 

Because there is no reliable eorrela* 0 
between clinical features and microscopic 
findings, a definitive diagnosis may be 
Ushed only by hlstopathology Since * 
patch occurs so frequently that routine bio? 
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sles may be Impractical, careful clinical ex- 
amination and follow-up and cytologic smears 
are essential. 

Treatment consists of removing all irri- 
tants (e.g., tobacco, ill-fitting dentures) and 
excision of the white patch Electrodesiccation, 
Wtamin A. and proteolytic enzymes have not 
given predictably favorable results. 


Silverman, S.. {tW.H. Ware: Comparisons of 
histologic, cytologic and clinical findings in 
Intraoral leukoplakia and associated carci- 
noma. Oral Surg.4'412*22, I960. 


SIALADENITIS 


Acute inflammation of a parotid or sub- 
mandibular salivary gland Is usually due to 
viral or bacterial infection or, less commonly, 
blockage of the duct The gland is swollen and 
tender. Observation of Wharton's and Sten- 
son's ducts may show absent or scanty secre- 
tion with fluctuation of swelling, especially 
during meals, which indicates blockage, or a 
turbid secretion, which suggests Infection. 
Clinical examination and x-ray nay disclose 
ductal or glandular calcific deposits Sialo- 
grams are of help In differentiating normal 
and diseased glands Probing the ducts may 
reveal an Inorganic plug or organic stenosis 

Inflammation of the salivary glands due to 
bacterial, chemical, or other unidentified fac- 
tors may also cause xerostomia When the 
dryness is net responsive to therapy and acute 
signs are not apparent, systemic slalogogues 
or local troches may stimulate salivation 

Tumors may be confused with nonneoplas- 
tic I'niTammation. In these situations a biopsy 
should be performed, but only after other diag- 
nostic and therapeutic procedures have failed 
to yield a diagnosis. Neoplasms are usually 
not associated with an acute onset and, at 
least in the early phases, are not painful. The 
lymph nodes are intimately associated with the 
salivary glands, and consideration must be 
given to diseases In which lymphadenopathy is 
a prominent finding, e g , lymphomas and 
metastatic malignancy. Such lesions as glan- 
dular hyperplasia and Mikulicz's disease may 
be confused with salivary or parotid gland dis- 
orders. The cause is not knoviTt, and no treat- 
ment Is required. 

In the acute stage, antibiotics, heat, and 
analgesics are indicated Ductal atones which 
are too large for removal by massage and 
manipulation must be removed surglcallyfahcn 
the acute phase has subsided). If calcification 


or infection of the gland recurs often, extirpa- 
tion of the gland must be considered Radiation 
therapy Is often effective in curing acute or re- 
current sialadenitis which does not respond to 
other types of therapy 


GLOSSITIS 


Inflammation of the tongue (usually associ- 
ated with partial or complete loss of the fill- 
form papillae, which creates a red, smooth 
appearance) may be secondary to a variety of 
diseases such as anemia, nutritional deficiency, 
drug reactions, systemic infection, and physi- 
cal or chemical irritations Treatment Is 
baaed on identifying and correcting the primary 
cause if possible and palliating the tongue syn^p- 
toms as reqmred Many obscure cases are du^ 
to such idiopathic conditions as geographic 
tongue and median rhomboid glossitis 

The diagnosis is usually based on the his- 
tory and laboratory studies, including culture^ 
as indicated Empiric therapy may be of dia^. 
noetic value in obscure cases 

When the cause cannot be determined and 
there are no symptoms, therapy is not indi- 
cated 


GLCSSODYNIA, OLOSSOPYROSIS 


Burning and pain, which may Involve the 
entire tongue or isolated areas and may occur 
with or without glossitis, may be associated 
findings In hypochromic or pernicious anemia, 
nutritional disturbances, diabetes mellltus, or 
other disorders, and may be the presenting 
symptoms In those cases due to diabetes the 
two-hour glucose tolerance lest is often posi- 
tive when the screening urinalysis is negative 
Allergens (e.g . in dentifrices) are rare 
causes of tongue pain Certain foods may 
cause flare-ups, but are not the primary 
causes Dentures, poor oral hygiene, and 
dental infections are usually of no etiologic 
significance. 

Although most cases occur In postmeno- 
pausal women, these disorders are not re- 
stricted to this group and are not benefitted 
by steroid therapy. 

In most cases a primary cause cannot be 
identified. Cultures are of no value since the 
offending organisms are usually present also 
In normal mouths. Many clinicians believe 
that these symptoms occur on a primarily 
functional basis. 
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Treatment is mainly empiric Antihis- 
tamines sedatives and tranquilizers and 
vitamins are occasionally of value The In 
Jection of hydrocortisone in an oil base directly 
into the tongue has been of some help in puz 
zling cases Local anesthetic injections and 
placebo injections are of value in differentiat- 
ing functional and organic disease Ointments 
and mouth rinses are of no value 

Partial xerostomia occasionally contrib- 
utes to the symptoms This may be remedied 
by sucking on nonmedicated troches or the ad- 
ministration of pilocarpine 10 20 mg (Vo- 
(V3 gr ) dally in divided doses 


Cheraskin E The problem of diabetes mel 
litus in dental practice J Dent Med 15 67 
79 1960 


convulsants) In many instances the cause 
cannot be determined 

If the hyperplasia cannot be reversed b/ 
correcting a causative factor and if a problem 
of hygiene or tooth movement is present 
gloglvectomy is indicated Recurrence is 
common 


DISEASES OF THE ESOPHAGUS 


CARDIOSPASM & ACHALASIA 
OF THE ESOPHAGUS 


PIGMENTATION OF OINGIVAS 


Abnormal pigmentation of the gingiva is 
most commonly a racially controlled melantn 
deposition in the epithelial cytoplasm It is 
most prevalent In non-Caucasian peoples The 
color varies from brown to black and the m 
volvement may be in isolated patches or a dif 
fuse speckling Nongenetlc causes Include 
epithelial or dermal nen (rare) drugs (e g 
bismuth arsenic mercury or lead) and 
amalgam fragments which become embedded 
In the gums during dental work Similar le- 
sions may also appear during the menopause 
or in Addison s disease intestinal polyposis 
neuroflbroraatosis and several other dis- 
orders associated with generalized pigmen 
tations 

The most important consideration is to 
rule out malignant melanoma (extremely rare 
in the mouth) which is suggested by rapid 
growth and slight elevation 


GINGIVAL HYPERTROPHY 


Gingival hypertrophy or enlargement Is 
usually due to epltheUal and fibroblastic hyper- 
plasia Erythema hemorrhage and pain are 
not usually present (This is in contrast to 
acute or subacute gingivitis an innammatory 
process usually caused by bacterial infection 
and poor oral hygiene see Vincent s Infection 
It may be congenital (gingival fibromatosis) 
or it may be due to a drug reaction (commonly 
to dlphenylhydantoln or one of the other anU- 


Cardlospasm is an idiopathic neuromus 
cular disturbance resulting in dilatation of the 
eso{^3gu3 without organic stenosis It causes 
severe but often intermittent swallowing d ftl 
cutties Although the peak onset is In men 
between the ages of 20 and 40 cardiospasm 
may occur in both sexes at any age 

There seem to be 2 types of achalasia ef 
the esophagus They can be recognised by 
characteristic differences in symptomatolcgf 
X ray findings and pathologic findings at 

surgery The more common type exhibits a 

narrowing within the distal 5 cm (2 inches) e' 
the esophagus The esophagus above Is wldclv 
dilated and Its muscle layer greatly thickened 
The esophagus may assume a algmold conf p> 
ration This type of achalasia is usually pain 
less and the esophagus appears atonic 8ft*r 
a barium swallow These patients are prone 
to pulmonary complications (atelectasis 
pneumonitis and fibrosis) as a result of re 
peated aspiration of stagnant esophageal con 
tents 

The second variety of achalasia is charac 
tenzed by hypertrophy of the circular muscle 
layer in the lower esophageal segment The 
esophagus is only moderately dilated Tliea® 
patients experience retrosternal pain as an 
early or persistent symptom On fluoroseopw 
examination the esophagus appears hyperton e 
i e peristaltic activity is increased and dl^ 
ordered 

Obstruction to the passage of both liiol ® 
and solids results in difficulty with swaUowWS 
and regurgitation of food (food seems to sue 
at the level of the xyphold) aggravated by « 
tremely cold or hot liquids carbonated beve 
ages or emotional upset Obstruction may^ 
be transient or may last for days stretchy* 
deep breathing or exercise may relieve i 



315 


Pain is generally located at the xyphoid, 
bat may radiate to the back substernally and to 
the neck, and may occur i^ith or without swal- 
lowing 

X-ray of the esophagus reveals a smooth 
obstruction at the cardla with dilatation of the 
esophagus above the area of stenosis Peri- 
staltic waves are small and irregular 

If the patient with achalasia is given 1-5 
mg of methacholine (Mecholyl^), I M , the 
esophagus will undergo violent tonic contrac- 
tions This response ia not seen in normal 
individuals or patients with other esophageal 
lesions 

Aspiration of regurgitated material may 
cause pulmonary infections or even strangula- 
tion Because of difficult alimentation mal- 
nutrition may result 

Treatment consists of administration of 
soft or liquid foods until definitive treatment Is 
possible Brusque dilatation of the cardia with 
a pneumatic dilator or a myectomy may be in- 
dicated 


Ingelflnger, F J Disorders of esophageal 
motor functions Advances Int Med 8 11 
40. 1956 

Kramer. P. , & P J Ingelflnger Cardlo 
spasm a generalized disorder of esopha- 
geal motility Am J Med 7 174-9, 1949 


ESOPHAGEAL WEBS 


Congenital webs may occur at various 
levels of the esophagus, causing narrowing 
and the symptoms and signs of obstruction 
The webs are demonstrable by esophagoscopy 
or x-ray, or may be seen at surgery tipper 
esophageal webs may be associated wnth ane- 
mia (Plummer-Vinson syndrome), vdilch Is 
manifested by dysphagia, glossitis, spooning 
of nails, splenomegaly, and hypochromic 
anemia Treatment consists of divulsion of 
the webs by bougienage, esophagoscopy. or 
occasionally, surgery Iron deficiency ane- 
mia, when present, is treated with iron salts 


Shamma's, M H , & E B Benedict Esopha- 
geal webs a report of 58 cases and an 
attempt at classification New England J 
Med 259 378-84, 1958 


LOWER ESOPHAGEAL RING 


An anatomic ring in the lower esophagus 
causes Intermittent dysphagia of solid food 
when the lumen of the esophagus is decreased 
to 14 mm (^/4 inch) or less in diameter 
X-ray shows a clearly defined diaphragm-Uke 
narrowing of the distal esophageal lumen 
Anatomic studies reveal this diaphragm to be 
located at the esophagogastric junction 
If symptoms are present, rupture or 
surgical divulsion of the ring is indicated 


Schatzki. R , feJ E Gary The lower esoph- 
ageal nng Am J Roentgenol 75 246-61, 
1956 


ESOPHAGEAL CYSTS 


Esophageal cysts probably result from 
buds of the primitive foregut or tracheo- 
bronchial branches They may be asympto 
matic but can cause dysphagia, dyspnea 
cough cyanosis or chest pain, either be- 
cause of their location or because they tend 
to contain acid-secretmg epithelium which 
may produce peptic ulceration The cysts are 
in the lower half of the esophagus between the 
muscle layers of the esophageal wall Diag- 
nosis Is made by demonstration of a medi- 
astinal mass on x-ray or at surgery Surgical 
excision may be necessary 


Desforges, G , & J W Stneder Esophageal 
cysts New England J Med 262 60-64, 
1960 


DrVERTfCULDM OF THE ESOPHAGUS 


Essentials of Diagnosis 

• Dysphagia progressing as more is 
eaten, bad breath, foul taste m mouth 

• Regurgitation of uudigested or partially 
digested food representing first portion 
of a meal 

• Irritable cough 

• Swelling in neck with eating 

• Increased salivation 

• Gurgling 

•X-ray confirms diagnosis 

The dysphagLa and regurgitation 
associated wath a diverticulum must 
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be distinguished from that caused by 
neoplasm, strictures, or spasms of 
the esophagus, usually on the basis of 
the x-ray examination or the presence 
of a mass in the neck after eating 

General Considerations. 

Diverticula are classified as true or 
pulsion diverticula, wluch occur at either end 
of the esophagus (most commonly at the hypo- 
pharynx), or false or traction diverticula, lo- 
cated in the middle third of the esophagus (at 
the level of the left main bronchus) adjacent to 
hilar lymph nodes Pulsion diverticulum is a 
herniation of the mucosa, due to Internal pres 
Bure, through a weakness in the muscle wall 
of the esophagus either at the (^aryngoesopha - 
geal Junction (inferior pharyngeal constrictors) 
or the epiphremc region Traction divertic- 
ulum IS usually due to external traction on a 
normal esophageal structure by inflammatory 
adhesions It does not cause symptoms and is 
an incidental x-ray finding Pulsion diverticu- 
lum usually causes symptoms Pulsion diver- 
ticulum may also occur as a result of a local 
esophageal injury, e g , a lye bum 

CUnieal Findings. 

A Symptoms and Signs Symptoms and 
signs are related to the size of the diverticulum 
the amount of food stasis that occurs and the 
compression of nearby structures Small di- 
verticula are usually asymptomatic The 
principal symptom is dysphagia due to in- 
creased mucus in the throat The initial por- 
tion of a meal is generally swallowed well but 
filling of the diverticulum causes pressure dis- 
tress. Undigested food is then regurgitated 
In small diverticula this may occur only on 
lying down Swelling of the neck after eating 
and gurglings in the neck may occur Halitosis 
and a foul taste In the mouth may be present 
In the late stages weight loss may occur 

B. X-ray Findings X-ray demonstration 
of the posterior diverticulum at the junction of 
the hypophar>nx and esophagus is diagnostic of 
a pulsion diverticulum Other diverticula are 
also readily demonstrated on x-ray examina- 
tion 


Treatment A Prognosis 

Surgical removal of the offending pouch is 
usually curative If untreated, dysphagia pro- 
gresses and pulmonary complications (due to 
aspiration of regurgitated material) and medl- 
astinitla may occur 


Lahey, F,H , 
diverticula 
1954. 


AK.W Warren Esophageal 
Surg Gynec.&Ctost 98 1-28, 


Mendl, K., AC.J. Evans' Congenital and ac- 
quired diverticula of the esophagus Bnt 
J. Radiol. 35'53-8, 1962 


PEPTIC ESOPHAGITIS 


Peptic esophagitis is related to reflux of 
gastric juices into the esophagus. Gastric re- 
flux Is counteracted by saliva and the alkaline 
secretion of the esophageal glands Peptic 
esophagitis Is believed to be due to the fact 
tliat the acid-pepsin activity of gastric juice 
destroys the effectiveness of the protective 
mechanisms of the esophagus Contributing 
factors may include (1) unusual anatomic loca- 
tion of the cardia (short esophagus), (2) ob- 
struction to outflow of the stomach with regur- 
gitation proximally, (3) hiatus hernia, and (4) 
excessive vomiting 

Manifestations include dysphagia, sub- 
stemal pain, and hypochromic ancroia Stric- 
ture and hemorrhage are late complications 
When the peptic diaease is the important 
factor, dietary and medical treatment should 
be similar to that for peptic ulcer The psiltsi 
should be Instructed to sleep In a semi-reelinlnj 
position to prevent gastric reflux Esophaglts 
associated with a small hiatus hernia should b» 
aimilarly treated, esophagitis associated with 
a large hiatus hernia, however, usually re- 
quires surgical repair Peptic esophagitis 
associated with short esophagus, stricture or 
traction type hiatus hernia often requires dili* 
tation in addition to the ulcer regimen litis* 
tractable cases attempts to decrease gastne 
acidity by x-ray to the stomach, vagotomv, 
partial gastrectomy, esophagojejunostony. 
actual resection of the strictures may 
lief 

Ballem, C M . Mothers- The diagnosis cl 
esophagitis Am J Digest Dis 5 88-93, 
1960 

Cross. F S . & C B Kay The etiology ^ 
treatment of peptic esophagitis. Ann urg 
143 360-8, 1956 

McHardy. G . McHardy, R . & C. E. 
head Erosive esophagitis GP 16 ^ 

1957 
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BENIGN STRICTURE 
OF THE ESOPHAGUS 


Healing of any innanunatorj lesion of the 
esophagus may result in a cicatricial stricture 
Common causes are Ingestion of corrosive 
substances acute infectious diseases, foreign 
body or instrumentation injuries and peptic 
esophagitis 

The characteristic symptom is slowly 
progressive dysphagia !n corrosive bums 
the acute phase may be followed by a few weeks 
of improvement before the stricture becomes 
severe Ability to swallow liquids Is malR> 
tained longest 

Pain may occur and the sensation of food 
sticking in the chest is common Localization 
of these sensations at the level of the lesion is 
often surprisingly accurate X-ray demon- 
stration of smooth narrowing with little or no 
dilatation above is characteristic Esophagos- 
copy with biopsy may he required for confirma 
Hon in doubtful cases 

Careful dilatation with a string-guided 
bougie or a hydrostatic dilator is usually sue 
cessful However dilatation requires skill 
and experience if symptoms cannot be relieved 
by this means resection of the stricture and 
esophagegastrostomy are indicated 


Benedict, E B ,&J E ON GlUesple Esoph 
ageal stenosis caused by peptic esophagitis 
or ulceration New Engird J Med 2S0 
642-51. 1S54 


HIATUS HERNIA 


Essentials of Diagnosis 

• Pressure sensation severe pain 
burning behind lower sternum (any or 
all 3) 

• Pain aggravated by recumbency or in- 
crease of abdominal pressure re- 
lieved by upright position 

• Cough dyspnea palpitation and 
tachycardia may be present 

•X-ray and esof^agoscopy demon- 
strate the herniation 

The retrosternal pjaln of hiatus 
hernia may radiate into the neck and 
arms and require differentiation from 
the pain of ischemic heart disease 
Hiatus hernia may be an asymptomatic 
Incidental finding 


General Considerations 

Herniation of a portion of the stomach 
through the diaphragm can be divided into 2 
types paraesophageal and short esophageal 
In paraesophageal hernia the esophagus is of 
normal length and herniation occurs through a 
large esophageal hiatus In the short esopha- 
geal type {due to congenital or acquired 
esophageal shortening) a portion of the gas- 
tric cardia is pulled through the diaphragm 
Either type may be asymptomatic Symptoms 
usually occur in older or obese people or 
those who imdergo a sudden gain in weight 

Clinical Findings 

A Symptoms and Signs Distention of the 
pouch with air or food causes a pressure sen- 
sation or severe pain behind the lower ster- 
num which may radiate to the jaw and arms 
The pain is precipitated by increase in abdomi. 
nal pressure due to coughing lifting bending 
eating or lying down It is relieved by getting 
up or belching Regurgitation of the stomach 
contents causes symptoms of peptic esopha- 
gitis Pulmonary or cardiac symptoms such 
as tachycardia palpitation cough and dysp 
nea may occur with large hernias 

B X-ray Findings X-ray demonstration 
of the hernia (with the patient in the Trendelen» 
burg position or with abdominal compression) 
is usually possible 

C Esophagoscopy is of aid in diagnosis 
and better demonstrates associated esophagitis 

Complications 

Hemorrhage may occur from erosions or 
ulceration in the thoracic pouch 

Treatment 

Treatment is as for functional dyspepsia 
Small frequent feedings of bland easily toler- 
ated foods and antispasmodic-sedative medi- 
cation Antacid powders frequently provide 
relief from heartburn The patient should be 
instructed to avoid lying dovn immedialely 
after eating and to avoid exercising vigorously 
after eating He should sleep in the semi- 
Fowler position or at least with upper part of 
body slightly elevated 

Surgical correction of the hiatal defect Is 
an extensive procedure which should be con- 
sidered only if the symptoms are progressive 
and severe and fail to respond to conservative 
management 

Prognosis 

Dietary management and weight reduction 
usually relieve the symptoms Surgical re- 
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pair may be required for large hemiaB which 
cause severe symptoms 


Edmunds V Hiatus hernia a clinical study 
of 200 cases Quart J Med 26 445 65 
1957 

Keefer C S The diaphragm some reflec 
tlons on its function and Its diseases Bull 
Johns Hopkins Hosp 100 147 72 195" 


BENIGN NEOPLASMS OF 
THE ESOPHAGUS 


Benign neoplasms of the esophagus occur 
infrequently Long standing nonprogressive 
dysphagia is the only symptom and must be 
differentiated from other causes of dysphagia 
such as stricture diverticulum cardiospasm 
and hysteria Esophagoscopic and x ray find 
ings are often diagnostic The lesion itself 
must be differentiated from malignant neo 
plasm by biopsy 

Surgical resection ol the tumor is cura 

tive 


Totten R S others Benign tumors and 
cysts of the esophagus J Thoracic Surg 
2S 606 22 I9a3 


CARCINOMA OF THE ESOPHAGUS 


Essentials of Diagnosis 

• Progressive dysphagia 

• Pain and a sensation of lump at times 
at the exact site of the lesion 

• Late occurrence of regurgitation 
belching hoarseness cough 

• X ray or esophagoscopic evidence of 
obstruction 

• Biopsy proves diagnosis 

Carcinoma ol the esophagus must 
be differentiated from cardiospasm 
diffuse esophageal spasm and stric 
tures The x ray picture may be 
similar to that found with spasm and 
stricture and final differentiation 
often depends on biopsy 

General Considerations 

Squamous cell carcinoma or adenocarcl 
noma of the esophagus Is common In old men 
The lower and middle portions of the esophagus 
arc most often involved 


Clinical Findings 

A Symptoms and Signs Vague discom 
fort and strange sensations In swallowing nuj 
precede more definite symptoms by moirths 
In the classic syndrome progressive dysphaj. 
begins with sticking of large particles part.* 
ularly with rapid eating and progresses to 
inability to swallow even liquids Pain and 
sensation of a lump may occur and at times 
are at the same level as the lesion Regurgi 
tation belching hoarseness and cough ocor 
late when obstruction is nearly complete 
Weight loss to extreme emaciation Is usual 

B X ray Findings X ray shows an Imi 
ular or annular obstruction 

C Esophagoscopic study and biopsy or 
lavage and cytologic study is necessaryte 
prove the diagnosis 

Treatment tt Prognosis 

There is no satisfactory treatment for 
esophageal carcinoma Soft or liquid food 
should be given as tolerated gastrostomy 
feedings may be given in selected cases 
Surgical removal is reserved (or the few 
patients who have no demonstrable metssti ci 
and are good surgical risks Deep redlsdon 
therapy may be employed in selected cssee 
when surgery is not feasible 

In advanced cases dilatation may be 
tlve for short periods 

Buschke F Surgical and radiological re 
suits in the treatment of esophageal 
noma Am J Roentgenol 71 9 21 
Marshak R H Roentgen findings in bauJ" 
and malignant tumors of the esophagus 
J Mt Sinai Hosp 23 75 80 1956 
Nightingale E J & others Some Importa- 
clinical aspects of esophageal earcihor^ 
an analysis of 413 cases Am J DiS*® 
Dis 21 341 53 1954 


DISEASES OF THE STOMACH 


ACUTE SIMPLE GASTRITIS 


Acute gastritis probably the roost co 
mon disturbance of the stomach is frequ* 
accompanied by generalized enteritis * 
occurs In all age groups The causes ^ 
follows ( 1) chemical irritants eg * 
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(2) bacterial Infections or toxins, e g. , staph- 
ylococcic food poisoning, scarlet fever, pneu- 
monia, (3) viral Infections, e.g,, “viral gas- 
troenteritis,” measles, hepatitis, influenza; 
and (4) allergy, e.g , to shellfish. 

Clinical Findings. 

A. Symptoms and Signs Anorexia is al- 
ways present and may be the only symptom 
More commonly there is epigastric fullness 
and pressure, nausea, and vomiting Hemat- 
emesis occurs occasionally but is rarely 
severe Diarrhea and cramping jraln (enteritis), 
malaise, chills, headache, and muscle cramps 
may be present. The patient may be pros- 
trated and dehydrated Examination shows 
mild epigastric tenderness. 

B. Laboratory Findings Mild leukocy- 
tosis may be present, 

C. Gastroscopy Is rarely performed but 
shows diffuse erythema, occasional peCechiae. 
and copious adherent mucus. 

Treatments Prognosis. 

Give nothing by mouth until acute symptoms 
of pain and nausea have subsided Then give 
clear liquids and progress to a soft bland diet 
as tolerated Sedatives, phenothiazinc tran- 
quilizers, or opiates may be used as indicated 
Symptoms last 1-7 days. 


ACUTE COnROSrVE GASTRITIS 


Ingestion of corrosive substances is most 
common fn children but may occur in attempted 
suicide. The substances most commonly 
swallowed are strong acids (sulfuric, nitric), 
alkalies (lye, potash}, oxalic acid. Iodine, 
bichloride of mercury, arsenic, silver nitrate, 
and carbolic acid Gastric changes vary from 
superficial edema and hyperemia, deep necro- 
sis and sloughing, to perforation. 

Corrosion of the lips, tongue, mouth, and 
pharynx, and pain and dysphagia due to esopha- 
geal lesions are usually present Nitric acid 
causes brown discoloration, oxalic acid causes 
white discoloration of mucous membranes. 
There is severe epigastric burmng and cramp- 
Ing pain, nausea and vomiting, and diarrhea. 
The vomitus is often hlood-tlnged Severe 
prostration with a ehock-llke picture and 
thirst may occur. Palpation of the abdomen 
way show epigastric tenderness or extreme 
rigidity. 

Leukocytosis and proteinuria are present. 
X-ray examination may show strictures 


Immediate treatment consists of prompt 
administration of the appropriate antidote 
Avoid emetics and lavage If corrosion is se- 
vere because of the danger of perforation 
Treat gastritis as for acute simple gastritis. 

After the acute phase has passed, place 
the patient on a peptic ulcer regimen If per- 
foration has not occurred, recovery Is the rule. 
However, pyloric stenosis may occur carlj or 
late, requiring gastric aspiration, parenteral 
fluid therapy, and surgical repair. 

The amount of the corrosive substance, 
its local and general effects, and the speed with 
which It Is removed or neutralized determine 
the outcome If the patient survives the acute 
phase, gastric effects are usually overshad- 
owed by esophageal strictures, although chronic 
gastritis or stricture formation at the pylorus 
may follow 


CHRONIC GASTRITIS 


Essentials of Diagnosis 

* Long-standing upper abdominal dys- 
peptic symptoms 

♦ Mild epigastric tenderness or no 
physical findings whatever 

♦ X-ray may show heavy mueoaal folds. 

• Castroscopic appearance makes the 
diagnosis 

Since clinical and pathologic find- 
ings correlate so poorly, the diag- 
nosis of chronic gastritis should be 
made only on the basis of anatomic 
findings obtained via gastric biopsy, 
surgery, or autopsy I7ie dlffereatcel 
diagnosis includes other chronic upper 
abdominal disorders such as peptic 
ulcer, hiatus hernia, esophagitis, and 
pancreatic disease 

General Considerations. 

Chronic gastritis Is usually classified 
(on the basis of gastroscopic observation) as 
(1) chronic superficial gastritis, with hyper- 
emia, edema, hemorrhages, and superficial 
erosions. (2) atrophic gastritis, with thin, pale 
mucosa, narrow gastric folds (in the byT>er- 
plasttc form of atrophic gastritis, fine orange 
nodulea). and (3) chronic hypertri^lc gas- 
tritis, with thick, dull, velvety mucosa in 
large folds and cobblestone nodularity between 
folds. The cause is not known Even In those 
types which are secondary to tumors, ulcers, 
or obstruction or which occur after surgery, 
the degree and extent of the process may not 
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correlate well with the seventy of the Inciting 
factors Other causative factors are long- 
standing Irritation, acute gastritis, allergy, 
disturbances of circulation, deficiency states, 
and psychic disorders 

Clinical Findings 

A Symptoms and Signs Gastrointestinal 
symptoms, if they occur, may include anorexia, 
epigastric pressure and fullness heartburn, 
nausea, vomiting, specific food intolerance 
peptic ulcer-Uke syndrome, and anemia or 
gross hemorrhage 

Physical findings are often absent or con- 
sist only of mild epigastric tenderness 

B Laboratory Findings The laboratory 
findings may be entirely normal The gastric 
analysis, although not diagnostic, tre<|uently 
shows achlorhydria with atrophic gastritis 
and hypersecretion with chronic hypertrophic 
gastritis 

C X-ray Findings The x-ray in chronic 
hypertrophic gastritis may show heavy folds 
and increased motility 

Treatment & Prognosis 

The treatment of chronic gastritis, except 
In those eases associated with pernicious ane- 
mia or iron-deficiency anemia, is not very 
successful However the use of a peptic ulcer 
regimen, combined with the elimination of ag- 
gravating factors such as alcohol may reduce 
the severity of the symptoms 


Atkins L , & E B Benedict Correlation 
of gross gastroscoplc findings with gastro- 
scoplc biopsy In gastritis New England 3 
Med 254 641-4, 1956 

Palmer, E D Gastritis, a re-evaluatlon 
Medicine 33 199-290, 1954 


PEPTIC ULCER 


A peptic ulcer is an acute or chronic be- 
nign ulceration occurring In a portion of the 
digestive tract which is accessible to gastric 
secretions Since an active peptic ulcer does 
not occur in the absence of acid-peptic gastric 
secretions, peptic ulcers are not found in con- 
ditions where acid is absent 

Other factors in peptic ulceration (besides 
the presence of gastric acidity) Include hyper- 
Becretlon and decreased tissue resistance 


Kirsner, J.B , Kasarlel, R S , & W.L Palner 
Peptic ulcer; review of recent literature 
pertaining to etiology, pathogenesis and 
certain clinical aspects Advances Int Mel 
8 41-124, 19S6 

Mirsky, I A • Physiologic, psychologic aod 
social determinants in the etiology of duo 
denal ulcer. Am J.Digest DIs (NewSen*!} 
3 285-314. 1958 


1 DUODENAL ULCER 


Essentials of Diagnosis 

• Epigastric distress 45-60 minutes 
after meals and relieved by food 
antacids, or vomiting 

• Epigastric tenderness and guarding 

• Chronic and periodic symptoms 

• Free gastric acid and gastric hyper- 
secretion 

• Ulcer crater or deformity of duodenil 
bulb on x-ray 

When symptoms are typical the 
diagnosis of peptic ulceration can be 
made with assurance, when the *7®? 
toms are atypical, duodenal ulcer 
may be confused eUnteally with func- 
tional gastrointestinal disease 
trills gastric carcinoma, andlrti* 
table colon syndrome Final diagnosii 
often depends upon x-ray 

General Considerations, 

Duodenal ulcer occurs la about IC^ 
people at some time Although the average 
age at onset is 33 years, duodenal ulcef 
occur at any time from infancy to the 1*1*^ 
years It is 4 times as common in males as 
in females Occurrence during pregnauvy is 
unusual 

Duodenal ulcer is 4 or 5 times as coniinw 
as benign gastric ulcer Morbidity due to pe?" 
tie ulcer is a major public health problem 
About 95% of duodenal ulcers occur in * 
duodenal bulb or cap, i e , the first 5 cm 
(2 inches) of the duodenum The remainder 
are between this area and the ampulla 
below the ampulla are rare The maJoriV * 
near the lesser curvature The ulceration 
varies from a few mm to 1-2 cm. ' . 

Inch) in diameter and extends at least throug 
the muscularis mucosa, often through to* * 
serosa and into the pancreas The marfi" 
are sharp, but the surrounding mucosa ts 
ten inflamed and edematous *^*®*,**„j 

slats of granulation tissue and fibrous 
representing healing and fibrinoid necro* 
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Clinical Findings 

A Symptoms and Signs Symptoms may 
be absent or vague and atypical In the typical 
case pain is described as gnawing, burmng, 
cramp-Uke, or aching, or as “heartburn*’, it 
Is usually mild to moderate, located over a 
small area near the midlxne in the epigastrium 
near the aphoid The pain may radiate below 
the costal margins, into the back, or, rarely, 
to the right shoulder Nausea may be present, 
and vomiting of small quantities of highly acid 
gastric juice with little or no retained food 
may occur The distress usually occurs 45~60 
minutes after a meal, ts usually absent before 
breakfast, worsens as the day progresses, and 
may be most severe between 12 midnight and 
2 00 a. m It is relieved by food, milk, alka- 
lies, and vomiting generally within 5-30 min- 
utes 

Remissions often occur, followed fcy exac- 
erbations precipitated by stress, infection, or 
emotional strain 

Signs are usually limited to tenderness in 
the epigastrium, superficial as well as deep 
(75?« of eases), and voluntary epigastric mus- 
cle guarding 

B Laboratory Findings Bleeding. hyi>o- 
chromic anemia, and occult blood in the stools 
occur in chrome ulcers Gastric analysis 
shows acid in all cases and hypersecretion in 
most cases 

C -ray Findings An ulcer crater is 
demonstrable by x-ray in 50-70^« of cases but 
may be obscured by cicatricial distortion of 
the duodenal cap When no ulcer is demon- 
strated the following are suggestive of ulcer- 
ation (1) Irritability of the bulb with difficulty 
in retaining barium there, (2) point tenderness 
over the bulb (3) pylorospasm, (4) gastric 
hyperperistalsis, (5) hypersecretion or re- 
tained secretions, and (6) large gastric rugae 

Complications 

A Intractability to Treatment Most cases 
of apparently Intractable ulcer are probably due 
to an inadequate medical regimen or failure of 
cooperation on the part of the patient The de- 
signation “Intractable'* should be reserved only 
for those patients who have received an ade- 
quate supervised trial of therapy The possi- 
bility of complications of the ulcer must always 
be considered 

B. Hemorrhage Due to Feptic Ulcer 
Hemorrhage is caused either by erosion of an 
ulcer Into an artery or vein or, more common- 
ly, by bleeding from granulation tissue The 
majority of bleeding ulcers are on the posterior 


wall The sudden onset of weakness, faintnesg, 
dizziness, chilliness, thirst cold moist skin 
desire to defecate, and the passage of loose 
tarry or even red stools with or without coffee- 
ground vomitus is characteristic of acute gas^ 
trointestinal hemorrhage 

The blood findings lag behind the blood 
lose by several hours and may give a false 
impression of the quantity of blood lost 

C Perforation It occurs almost exclu- 
sively in males between the ages of 25 and 40 
The symptoms and signs are those of perito- 
nea! irritation and peritonitis, ulcers which 
perforate into the lesser peritoneal cavity 
cause less dramatic symptoms and signs A 
t^ical description of perforated peptic ulcer 
19 an acute onset of epigastric pain, often radl- 
atmg to the shoulder or right lower quadrant 
and sometimes associated with nausea and 
vomiting, folloived by a lessening of pain for 
a few hours, and then by board-llke rigidity 
of the abdomen, fever, rebound tenderness, 
absent bowel sounds leukocytosis, tachycar- 
dia, and even signs of marked prostration 
X ray demonstration of free air In the perito- 
neal cavity confirms the diagnosis 

Perforation may be acute, subacute, or 
chronic 

D Penetration Extension of the crater 
beyond the duodenal wall into contiguous struc- 
tures without extension Into the free peritoneal 
space occurs fairly frequently with duodenal 
ulcer and is one of the important causes of 
failure of medical treatment Penetration 
generally occurs in ulcers on the posterior 
wall and extension is usually into the pan- 
creas, but the liver, biliary tract, or gastro- 
Aepatfc omenfuBi may be I'nvoi'verf 

Radiation of pain into the back, night dis- 
tress. inadequate or no relief from eating 
food or taking alkalies and. In occasional 
cases, relief upon spinal flexion and aggrava- 
tion upon hyperextension - any or all of these 
flndings in a patient with a long history of 
duodenal ulcer usually signify penetration 

E Obstruction. Minor degrees of pyloric 
obstruction are present In about 20-23^ of pa- 
tients with duodenal ulcer, but clinically sig- 
niflcant obstruction is much less common The 
obstruction is generally caused by edema and 
spasm associated with an active ulcer, but it 
may occur as a result of scar tissue contrac- 
tion even in the presence of a healed ulcer 

The occurrence of epigastric fullness or 
heaviness and, finally, copious vomiting after 
meals - with the vomitus containing undigested 
food from a previous meal - suggest obstruction 
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The diagnosis Is confirmed by the presence of 
an overnight gastric residual of greater than 
50 ml containing undigested food, and x-ray 
evidence of obstruction, gastric dilatation, and 
hjperpcristalsls A succussion splash on 
pressure in the left upper quadrant may be 
present, and gastric peristalsis may be visible. 

Treatment. 

\ Acute Phase 

1 General Measures - The patient should 
have 2 or 3 weeks rest from work if possible 
If the home situation is unsatisfactory or if the 
patient Is uncooperative, hospitalization Is 
recommended If the patient must continue to 
work, he should be given careful instructions 
about the medical program Arrangements 
should be made for rest periods and sufficient 
sleep Anxiety should be relieved whenever 
possible, but active psychotherapy during the 
acute phase is usually not indicated 

Alcohol should be strictly forbidden U 
the patient can quit smoking without too much 
distress, he should do so 

The following drugs may aggravate peptic 
ulcer or may even cause perforation and hemor- 
rhage corticotropin, the adrenal steroids, 
rauwolfla, phenylbutazone, and large doses of 
salicylates They should be discontinued 

2 Diet - T^umorous dicurj regimens 
have been designed for the patient with peptic 
ulcer The Important principles in the dieury 
management of peptic ulcer are as follows 

(1) Nutritious bland diet, (2) frequent small 
feedings, (3) regularity of meals, (4) restriction 
of foods and beverages which stimulate gastric 
secretion, especially alcohol and coffee 

Avoid "ehort-cuts " In general most of 
the short-cut or “modified" regimens do not 
save time and in many cases they not only fall 
to relieve symptoms but actually prolong con- 
valescence 

Bofferf cow's mlfk, protein preparations, 
or goat's milk may be given to patients who 
are sensitive to cow's milk Skimmed milk 
may be substituted li the patient is obese 

Restrictions Meat extracts, bran, raw 
vegetables and fruits, fried foods condiments 
spices, alcohol, coffee, tea, and all very hot 
very cold, and carbonated beverages 

3 Antacids - Many antacids are available, 
and In certain circumstances each of the 
agents listed below enjoys special achrantages 
Caution: .Ml patients on antacid therapy should 
be watched for diarrhea, constipation, and 
fecal impaction 

In order to be effective, antacids must be 
taken frequently During the acute piiase they 
must be taken every hour or half-hour durlt^ 
the day and night if necessary As improve- 


ment progresses the patient may increase fet 
interval between doses to 2 hours. The dmgs 
should be taken on a regular program. Irregu- 
lar and p r. n antacid therapy is not effective 

( 1 ) 

5 Magnesium oxide 30-60.0 (1-2 dz) 

Calcium carbonate, 

q s ad 120 0 {4 oz } 

Slg Take V2-I tsp in one-half glass 
of water as directed 

Magnesium oxide Is a laxative drug end 
calcium carbonate tends to produce constipa- 
tion By varying the amount of magnesium 
oxide In this prescription, the laxative or con- 
stipating effects of the 2 ingredients may be 
effectively balanced The powder may be 
given in alternating doses with aluminum hy- 
drojcide gels 

R Magnesium oxide 20-60 0 (2/3-2 0* I 

Bismuth subcarbon- 
ate 20 0 (2/3 CO } 

Calcium carbonate, 

q 8 ad 120 0 [^o^) 

Slg 1/2-1 tap in one-half glass of »at«r 

as directed 

(3) Magnesium trlslllcate, V2-I tsp In 
one-half glass of water as directed 

(4) Aluminum hydroxide gel - These sgenJ- 
have enjoyed popular use because they ar® cow 
vement to admimster, do not tend to cause 
alkalosis and have local adsorbent ard dDfcul* 
cent actions However, they are constipsHnJ 
Interfere with phosphate and vitamin absorp- 
tion, may have to be given In large 
occasionally fall to give relief Give almnl'"^ 
hydroxide gel (Amphojel'®) (liquid), 1-2 tsp 

in one-half glass of water every 1*4 hours, or 
aluminum hydroxide gelfdrled tablets), l*2t3^ 
lets chewed and followed with one-half Sl**® ® 
water every 1-4 hours, or aluminum hydrox 
gel (dried)— magnesium trisilicate tablets ( « 
usil®), 1-2 tablets chewed every 2-4 hours *'' 
followed with one -half glass of water, or alu- 
minum hydroxide gel— magnesium triallica** 
mixtures (liquid). 1-2 tsp in one-half 
water every 1-4 hours (less constipating) 
addition of magnesium trlsillcatc increases ^ 
neutralizing power and protective _ 

tlon of the aluminum hydroxide gel 1 

hydroxide and magnesium hydroxide 
suspension, or tablets (Aludrox®, Maalfflf^)' 
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Is another useful nonconstipating antacid mix- 
ture which is given in doses comparable to 
those of other aluminum hydroxide preparations 

4 Sedatives - Tense and apprehensive 
patients will usually profit greatly from seda- 
tJen The barbiturates are preferred, alone 
or In combination with antispasmodlc drugs 
Hypnotic doses of the barbiturates may be 
necessary to ensure sleep 

5 Belladonna preparations, when em- 
ployed in proper dosage, are probably as effec- 
tive as any of the anticholinergic preparations 
and have the added advantage of being inexpen- 
sive 

(1) Belladonna tincture, 0 3-0 6 ml (5- 
10 drops) in one-half glass of water t i d , 
20-30 minutes before meals and at bedtime as 
necessarj {0 6 ml of the tincture equals about 
0 2 mg of atropine) This preparation per- 
mits rather delicate “titration” of desired 
antlEpasmodic effect by simply regulating the 
number of drops, but Is a nuisance to the pa- 
tient to measure each time 

12) Belladonna extract, 8-15 mg fV8-V4 
gr ] t 1 d. , 20-30 minutes before meals and 
at bedtime (15 mg equals about 0 2 mg 
atropine alkaloid) 

( 3 ) 

K Belladonna tincture 10-30 0 (1/3-1 oz ) 

Elixir of phenobarbl- 
tal, q s ad 120 0 (4 oz ) 

Sig One tsp In one-half glass of water 
t 1 d , 20-30 minutes before meals 
and at bedtime as necessary 

( 4 ) 

5 Belladonna extract 8-15 rag (l/B-l/4 gr ) 

Phenobarbltal 15 mg {^4 gr ) 

Slg One tablet t 1 d , 20-30 minutes be- 
fore meals and at bedtlm® as necessary 

6 Antichollnerglc-antispasmodlc drugs - 
These drugs should generally be given 3-4 times 
dally in dosages large enough to produce oral 
dryness Blurred vision tachycardia urinary 
retention and other atropine-like side effects 
may occur due to blockage of parasympathetic 
activity These atropine substitutes are, how- 
ever, quaternary amines and do not cause CNS 
side effects Examples of these drugs (to- 
gether v-Ith an Initial dose which can be given 

q I d and increased until side effects appear) 
are as follows Diphemanil methylsulfate 
(Prantal®), lOO mg , hexocycllum methylsul- 
fate (Tral®) 25 mg , homatroplne methyl- 


bromide, 5 mg , Isopropamlde iodide (Darbid®), 
5 mg (bid only), mcpenzolate bromide (Can- 
ttl®). 23 mg , methanthellne bromide (Ban- 
thine®), 50 mg , methscopolamine bromide 
(Pamlne®) 2 5 mg ; oxyphenonium bromide 
(Antrenyl®), 5 mg , penfhienate bromide (Mcjno- 
dral®), 5 mg , pipenzolate metbylbromide 
(Piptal®), 5 mg , propantheline bromide (Pro- 
Banthlne®) 15 mg . tridihexethyl chloride 
(Pathllon®), 25 mg 

B Convalescent Phase 

1. Re-examlnatlon - IVhen clinical quies- 
cence of the lesion is evident (based on free' 
dom from symptoms) a repeat gastrointestinal 
x-ray senes is advisable to determine whether 
or not there is x-ray evidence of healing Iq 
gastric lesions, failure of clinical improve- 
ment and x-ray improvement of the ulcer 
crater within a period of 3-4 weeks on a care- 
ful medical regimen is suggestive of gastric 
malignancy 

2 Education of patient regarding recur- 
rences - The chrome and recurrent nature Of 
the illness should be explained to the patient, 
and he should be warned about the complica- 
tions of careless or improper treatment It 
should be emphasized that the following fac- 
tors are most frequently responslWe for re- 
currence of ulcer Improper diet and irregular 
eating habits irregular living habits (long or 
irregular hours), use of alcohol or tobacco, 
emotional stress and infections, particularly 
of the upper respiratory tract The patient 
should be instructed to return to the ulcer 
regimen or a modification of it if symptoms 
recur or If he recognizes that he Is exposing 
himself to conditions known to aggravate the 
ulcer In addition to diet information, antacid 
and other medications should be readily avail- 
able 

3 Best and recreation - Provisions should 
be made for rest and recreation to promote 
l^sical and mental relaxation 

C Treatment of Complications 

I Hemorrhage - 

(1) Institute immediate emergency meas- 
ures for treatment of hemorrhage and shock 
(see p. 2) Hospitalize the patient at absolute 
bed rest and keep him comfortably warm If 
sedation is necessary, give one of the follow- 
ing codeine phosphate, 30-65 mg (1/2-1 gr.) 
subcut or orally, dlhydromorphtnone (Dilau- 
did®), 4 mg (1/18 gr ) subcut every 4-6 hours 
p r n , or sodium phenobaibital, 0 03-0 1 Gim 
(1/2-11/2 gr ) subcut or orally p r n during 
the first 24-48 hours Phenobarbltal may be 
continued for several days if necessary Avojd 
mozphine, if possible, since It may cause nau- 
sea and predispose to shock 
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. Blood should be given to restore effective 
blood volume and maintain BP and pulse In 
severe hemorrhage the time, rate, and volume 
of blood administration should suit the physio- 
logic needs, and large amounts of blood may 
be given when indicated Transfusions must be 
given if hemorrhage is severe (hemoglobin 
< 8 Gm /lOO ml or RBC <25 million), if 
immediate surgery is contemplated, or If 
symptoms of anoxia or shock are not rapidly 
controlled 

Observe pulse respirations, and BP 
every 30-60 minutes since these data may give 
information regarding shock status In advance 
of blood changes Observe all vomitus and 
stools for gross or occult blood Type and 
cross-match the patient's blood carefully as 
soon as possible Have whole blood or plasma 
available without delay If blood or plasma is 
not available, saline or plasma expander may 
temporarily maintain intravascular volume 
uctU blood can be obtained Take a complete 
blood count and determine hematocrit tnillally 
and aerially as indicated Determine blood 
IiPH or urea nitrogen for comparison with 
later studies as an indication of blood in the 
gastrointestinal tract 

(2) General measures - Correct dehydra- 
tion and salt depletion with physiologic saline 
solution, 1-1 S L daily 1 V , and oral liquid 
feedings as soon as tolerated (see below) 

Sodium chloride 3-6 Gm /L . may be added 
to the liquid food mixture to prevent salt de- 
pletion 

The policy of initial starvation is a matter 
of considerable controversy Since the patient 
is often nauseated and anorexic, or even in 
shock on the first day, food may be safely with- 
held If the patient is nauseated or vomiting, 
thirst may be controlled by fluids given parcn- 
terally The patient may be permitted to dis- 
solve Ice chips or hard fruit-flavored candy 
under the tongue to relieve thirst If the pa- 
tient is hungry and is not vomiting, begin im- 
mediate administration of bland foods It is 
best to begin with a liquid diet of hourly feed- 
ings of milk and cream mixture, with supple- 
mentary antacid powders Solid bland foods 
may be added when the patient has shown ap- 
parent clinical Improvement on the milk and 
cream regimen within 1-2 weeks and when the 
stools have shown no occult blood for Z-3 days 
A more liberal approach (e.g , Meulcngracht) 
permits immediate feeding of all nonirritant, 
Wgh-ealonc foods, but in pureed form 

(3) Convalescent care - After the acute 
episode the conservative medical regimen out- 
lined for uncomplicated peptic ulcer should be 
instituted 


(4) Surgery should be considered if hemor- 
rhage persists and the patient’s condition do-; 
not stabilize with 2-4 L. of blood As soonas 
the patient's condition permits, a gastrointes- 
tinal x-ray senes should be performed to help 
localize the source or identify the character 
of the bleeding lesion Manipulation during 
such examinations should be as gentle as pos- 
sible 

2. Perforation - Acute perforation con- 
stitutes a medical emergency Immediate 
surgical repair, preferably by simple surgical 
closure, is indicated. More extensive opera- 
tions are usually unwise at the time of the aca'i 
episode because of the Increased operative hat' 
ard due to the patient’s poor physical condition 
If the patient has been receiving corticotropin 
(ACTH) or cortlsones, these drugs must be 
discontinued If the patient has had no previot 
therapy or if previous therapy has been inade- 
quate, he may then be placed upon a conserva- 
tive medical regimen If the patient has had as 
adequate trial of therapy, prepare him for pos 
Bible further extensive operative procedures 
by transfusions and other supportive measures 
The treatment of subacute or chronic perfora- 
tion may be medical or surgical, depending 
upon the presence or absence of compIlMtt®* 
(e g , abscess, involvement of nelghborini 
viscera) or the persistence and severity of 
symptoms 

The morbidity and mortality depend opon 
the amount of spillage and especially the tune 
lapse between perforation and surgery. Tb* 
danger increases abruptly after a delay of 
12-24 hours 

3. Obstruction - Obstruction due to spasm 
and edema can usually be treated adequately bv 
gastric decompression and ulcer therapy; ob- 
struction due to scar formation requires sur 
gery It must be remembered that the ob- 
structlon may not represent a complioa‘‘°'’®^ 
an ulcer but may be due to a primary neopias' 
tic disease, especially in those patients wi 
no history or only a short history of peptic 

(1) Medical measures (for obstruction dJ* 
to spasm or edema) consist of bed refit, pr*- 
erably in a hospital, continuous f’iL. 

tion for 48 hours, and parenteral adrolws 

tlon of electrolytes and fluids After 48 hou 
begin hourly feedings of 30 ml of mlU^ 
pirate gastric Juice every 12 hours to 
gastric residual. Do not use antlcbolinerpc 
drugs since they delay gastric emptying 

sedative or sedative-tranquilizer drugs* 

a progressive Sippy diet as tolerated jj. 

may be employed as for treatment of unco P 
cated ulcer. 
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(2) Surgical measures (for obstruction due 
to scarring) are indicated only after a thorough 
trial of conservative measures Various pro- 
cedures have been recommended It is cur- 
rently the practice to perform gastric resection 
In most cases, or antrectomy and vagotomy. 

Prognosis. 

Duodenal ulcer tends to have a chronic 
course with remissions and exacerbations 
Many patients can be adequatelj controlled by 
medical management. About 25% develop com- 
pUcations, and 5-10% ultimately require sur- 

g^ry- 
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2. GASTRIC ULCER 


Sssentials of Diagnosis 

• Epigastric distress on an empty 
stomach, relieved by food, alkalies, 
or vomiting. 

• Epigastric tenderness and voluntary 
muscle guarding 

• Anemia, occult blood m stool, free 
gastric acid. 

• Ulcer demonstrated by x-ray or 
gastroscope. 

Most Important is the differentiation 
of benign gastric ulcer from malignant 
gastric ulcer. The symptons of gas- 
tric ulcer, especially if atypical, need 
differentiation from those of Irritable 
colon, gastritis, and functional gastro- 
intestinal distress 


General Considerations. 

Benign gastric ulcer is m many respects 
similar to duodenal ulcer. Acid gastric juice 
is necessary for its production, but decreased 
tissue resistance appears to play a more im- 
portant role than hypersecretion 

About 60% of benign gastric ulcers are 
found within 6 cm (23/B inches) of the pylorus 
The ulcers are generally located at or near 
the lesser curvature and most frequently on 
the posterior wall Another 25% of the ulcers 
are located higher on the lesser curvature 

Gastric ulcers are 2 or 3 times more 
common in males, usually over 40 years of 
age 

Clinical Findings. 

A. Symptoms and Signs There may be no 
symptoms or only vague and atypical symptom^ 
Typically the epigastric distress is described 
as gnawing, burning, aching, or “hunger 
pangs ’ referred at tunes to the left subcostal 
area Episodes occur usually 45-60 minutes 
after a meal and are relieved by food, alkalies, 
or vomiting Nausea and vomiting are frequent 
complaints There may be a history of remis- 
sions, with exacerbations occurring in the 
wmter months Weight loss, constipation, and 
fatigue are coinmon 

Epigastric tenderness or voluntary mus- 
cle guarding is usually the only finding 

B Laboratory Findings If bleeding has 
occurred, there may be hypochromic anemia 
or Occult blood in the stool The gastric 
analysis always shows tree hydrochloric acid 
after histamine and the presence of low normal 
to normal secretion 

C X-rays orgastroscopic examination 
usuaUy confirm the presence of an ulcer 

Complications 

Hemorrhage, perforation, and obstruction 
may occur (see Complications of Duodenal 
Ulcer) 

Differential Diagnosis. 

A favorable response to hospital manage- 
ment Is presumptive evidence that the lesion is 
benign and not malignant Malignant ulcers 
may respond initially, but residual changes at 
the site usually demonstrate the true nature of 
the process. 

Treatment. 

Since about 10% of gastric ulcers prove to 
be due to carcinoma, ulcer treatment (as for 
duodenal ulcer) should be intensive, and failure 
to respond in 3-4 neeks alth complete healing 



326 Postgastrectomy Syndrome 


should be regarded as an Indication for surgi- 
cal exploration and resection However, even 
a carcinoma may show improvement on an ul- 
cer regimen, and clinical relief does not mean 
that the ulcer is benign Repeated follow-up 
at 6 weeKS, 3 months, and 6 months after ap- 
parently complete healing is therefore Indicated 
In the event of recurrence under intensive medi- 
cal management, perforation, obstruction, or 
massive uncontrollable hemorrhage, surgery 
Is mandatory 

Prognosis. 

Gastric ulcers have a lesser tendency to 
recur than duodenal ulcers There is no sig- 
nificant evidence that malignant degeneration 
of gastric peptic ulceration ever occurs 


Kirsner. J B , dayman, C B , & W L. 
Palmer' The problem of gastric ulcer 
Arch Ini Med 104 995-1020, 1959 


3. STOMAL (MARGINAL) ULCER 


Marginal ulcer should be suspected when 
there is a history of operation for an ulcer 
followed by recurrence ot abdominal symptoms 
after a symptom-free interval of months to 
years The marginal ulcer incidence after 
simple gastroenterostomy is 35-757«, after 
subtotal gastrectomy or vagotomy, about 5% 
Approximately half of the ulcers are jefunal, 
and the others are located on the gastric side of 
the anastomosis The abdominal pain is burn- 
ing or gnawing, often more severe than the 
preoperative ulcer pain, and is located lower 
in the epigastrium, e%en below the umbilicus 
and often to the left The pain often covers a 
wider area and may radiate to the back 
The "food-^avacb^fthm" 
distress frequently occurs earlier (within an 
hour) in marginal ulcer as a result of more 
rapid emptying time, and relief with antacids 
food, and milk may be Incomplete and of short 
duration Nausea, vomiting, and weight loss 
are common Hematemesls occurs frequently 
Low epigastric tenderness with voluntary mus- 
cle guarding Is usually present An inflamma- 
tory mass may be palpated Anemia and 
occult blood In the stool are common On 
gastric analysis free hydrochloric acid can be 
demonstrated, although rapid emptying makes 
the procedure difficult On x-ray the ulcer 
niche at the stoma is often difficult to demon- 
strate, although compression films are help- 
ful and narrowing of the stoma is suggested 
On gastroaco;^ the marginal ulcer may be 


VlBuallzed, jejunal craters can also be seen 
occasionally. 

Stomal ulcer must be differentiated (ro-n 
functional gastrointestinal distress, especial- 
ly in a patient concerned about the possibib*? 
of recurrence of an ulcer after surgery 
Atypical symptoms must be differentiated 
from gastritis and pancreatic disease 

Complications include gross hemorrhage, 
perforation, stenoals of the stoma, and gaslr» 
jejtmocolic fistula 

A course of ulcer therapy should be g«en 
as outlined for duodenal ulcer Stomal iilcers 
are often resistant to medical therapy, how- 
ever, and vagotomy or a more extensive gas- 
trectomy la usually necessary to decrease t^e 
acid secretion of the stomach 


POSTGASTRECTOMY (DUMPINC) 
SYNDROME 


The postgastrectomy (dumping) syndrome 
probably occurs in about 10% of patients after 
partial gastrectomy Its cause Is net com- 
pletely understood, but most evidence points 
to the following sequence of events The in- 
gestion and rapid hydrolysis of food, especiai" 
ly carbohydrates, results in hypertonicity In 
the jejunal contents, this causes a rapid Inflow 
of fluid Into the jejunum from the surrouaduif 
plasma and extracellular tissues, creatlnga 
drop in the circulating blood volume This 
change In blood volume produces a syropathth* 
vasomotor response, i e , the symptoms the 
patient complains of This sympathetic re- 
sponse although possibly due in part to a dis* 
tended jejunum, is mainly secondary to the 
diminished blood volume 

One or more of the following symptoms 
nnouca. wiJJjJ.0. tq tssJuMiJiyi. a-ltac meals sweat- 
ing, tachycardia, pallor, epigastric fullness 
and grumbling, warmth, nausea, abdominal 
cramps, weakness, and. in severe cases, 
syncope, vomiting, or diarrhea. Nonspecino 
ECG changes may be noted Blood sugar is 
rot low during an attack 

It Is Important to distinguish this aynorot^ 
from the much rarer spontaneous 
which occurs in some postgastrectomy patien 
and is associated with a low blood sugar. T i» 
latter syndrome occurs much later after the ^ 
meal (1-3 hours) and is relieved by the Inges 
tion of food . 

Changing the diet to frequent small, 
feedings high in protein, moderately high in ® ’ 
and low In carbohydrate usually reduces 
severity of symptoms Sedative and antlch® 
erglc drugs may be of value 


! 
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CARCINOMA OF THE STOMACH 


Essentials of Diagnosis 

• Upper gastrointestinal symptoms with 
weight loss in patients over age 40 

• PaJpaWp aixdwsJ.uaJ mass 

* Anemia occult blood in stools post 
tive cytology 

* Gastroscopic and x-ray abnormality 

The symptoms of carcinoma of the 
stomach are often mistaken for those 
of benign gastric ulcer chronic gas- 
tritis Irritable colon syndrome or 
functional gastrointestinal disturbance 
x-ray and gastroscopic findings must 
be differentiated from those of benign 
gastric ulcer or tumor In case of 
doubt an exploratory operation is in 
order 

It often is impossible to distinguish 
gastric carcinoma from gastric sar- 
coma on clinical grounds alone 

General Considerations 

Carcinoma of the stomach is the most fre- 
quent cancer of the digestive tract and causes 
about 20^9 of all cancer deaths It occurs pre 
dominantly In males over 40 years of age 
Delay of diagnosis is caused by absence of 
definite early symptoms and by ihe fact that 
patients treat themselves Instead of seeking 
early medical advice Further delays are due 
to the equivocal nature of early findings and to 
temporary Improvement with symptomatic 
therapy 

A history of the following precancerous or 
possibly precancerous conditions should alert 
the physician to the danger of stomach cancer 
(t) Benign adenomas Reported Incidences 
of malignant change vary from 12 to 30% 

<2) Atrophic gastritis of pernicious ane- 
mia The incidence of adenomas and carci- 
nomas Is significantly Increased 

(3) Chronic gastritis particularly atrophic 
gastritis There is a wide variation £n the re- 
ported Incidence of gastritis with cancer and 
a definite relationship has not been proved 


(4) Gastric ulcer The major problem is in 
the differentiation between benign and malig- 
nant ulcer 

(5) Achlorhydria The incidence of lowered 
secretory potential in earlj Hfs is higher in 
those patients who later develop carcinoma 

Carcinoma may originate anywhere In the 
stomach Grossly lesions tend to be of 4 
types (Boremann) 

Type I Polypoid intraluminal mass 

Type If Noninfiltrating ulcer 

Type III Infiltrating ulcer 

Type IV Diffuse infiltrating process (to 
lioitis plastics) 

Cross typing generally correlates better 
with prognosis than the histologic grading of 
malignancy i e type I has a better prog 
nosis than type II etc 

Clinical Findings 

A Symptoms and Signs There ts no char- 
acteristic symptom or symptom complex in 
early gastric carcinoma The patient may 
complain of vague fullness nausea sensa- 
tions of pressure belching and heartburn 
after meais with or without anorexia espe 
dally for meat These symptoms In associa 
tlon with weight loss and decline m general 
health and strength in a man over 40years of 
age should suggest the possibility of stomach 
cancer Diarrhea hemetemesis and melena 
may be present 

Specific symptom complexes may be de- 
termined In part by the location of the tumor 
A peptic ulcer-llke syndrome generally occurs 
with ulcerated lesions (types ll and III) and in 
the presence of acid secretion but may occur 
with complete achlorhydria Unfortunately 
symptomatic relief with antacids (even healing 
of the ulcer) tends to delay diagnosis Symp- 
toms of pyloric obstruction are progressive 
postprandial fullness to retention type vomit 
ing of almost all foods Lower esophageal ob- 
stniction causes progressive dysphagia and 
regurgitation 

Physical findings are usually limited to 
weight loss and If anemia Is present pallor 
In about 20% of cases a palpable abdominal 
mass is present this does not necessarily 
mean that the lesion Is Inoperable LLer or 
perii^eral metastaees may also be present 

B Laboratory Findings About 65 a of 
patients have achlorhydria and 2a% have nor- 
mal or hypersecretion If bleeding occurs 
there will be occult blood in the stool and mild 
to severe anemia Atlth bone marrow Invasion 
the anemia may be normoblastic 
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C X-ray or gastroscopic visualization of 
the lesion is the most important diagnostic 
finding Positive cvtologic examination of ex- 
foliated cells is diagnostic, but false-negatives 
occur frequently 

Differential Diagnosis 

Stomach sarcoma is often clinically in- 
distinguishable from gastric carcinoma until 
biopsy examination Primary sarcoma of the 
stomach is rare but it accounts for 10®^ of 
malignant gastric tumors in persons under 30 
years of age A palpable mass is more fre- 
quent in sarcomatous lesions than in gastric 
carcinoma and the x ray picture is character- 
istically that of a well cirrum«cribed intra 
mural mass with frequently a central crater 

It IS important to differentiate localized 
sarcor-atous lesions from gastric lymphomas 
which are better treated by irradiation than 
resection The prognosis vanes widely with 
the histologic type but in general is better 
than that of gastric carcinoma 

Treatment 

Surgical re*-ec*:on is the only curative 
treatment Signs of metastatic disease include 
fl hard nodular liver enlarged Left supra- 
clavicular (t irchoM 8) nodes skin nodules 
ascites rectal shelf and x ray evidence of 
osseous or pulmonary metastasis If none of 
these are prt«cnt and there is no other contra- 
indication to operation exploration Is Indicated 
The presence of an abdominal mass is not a 
contraindication to Uparotomy since bulky 
lesions can often be totally excised Palliative 
resection or gastroen'erostomy is occasionally 
helpful in pyloric obstruction X ray therapy 
IS of no value 

Prognosis 

There is wide vanatlon in the biologic 
malignancy of gastric carcinomas In many 
the disease is widespread before symptoms 
are apparent in a fo’-tunate few a slow growth 
may progress over years and be resectable 
even at a late date The operative mortality 
in partial gastrectomy for cancer is about 6% 
with a 27’'6 five-year survival rate for total 
gastrectomy, the mortality is about 9»» with a 
n’t five-year survival rate 


Flood c A Carcinoma of the stomach Amt 
Int Ved 48 919-55. 1958 


BENIGN TUMORS OF THE STOMACH 


Most benign tumors do not cause symp- 
toms, and often are so small that they are 
overlooked on x-ray examination Their im- 
portance lies In the problem of differentiatlen 
from malignant lesions, their precancerous 
possibilities and the fact that they occasion- 
ally cause symptoms 

These tumors may be of epithelial origin 
(e g adenomas papillomas) or mesenchymil 
origin (e g leiomyomas fibromas heno- 
flbromas lipomas hemangiomas) Adenontss 
are reported to undergo malignant change In 
I2-80^« of cases, the mesenchymal tumors 
which are intramural rarely undergo malig- 
nant change 

A Symptoms and Signs Large tumors 
may cause a vague feeling of epigastric full- 
ness or heaviness tumors located near toe 
cardia or pylorus may produce symptoms of 
obstruction If Weeding occurs it will cause 
symptoms and signs of acute gastrointestinal 
hemorrhage (e g tarry stools, syncope s 
sweating vomiting of blood) Chrome blood 
loss will cause symptoms of anemia (fatifje 
dyspnea syncope) if the tumor is large e 
moveable epigastric mass may be palpable 

B Laboratory Findings The usual labors 
tory findings may be present 

C X-ray Findings The x-ray Is charac- 
terized by a smooth filling defect clearly 
circumscribed which does not interfere elto 
normal pHahillty or peristalsis Large tumort 
may have a small central crater visible on 
X ray 

Treatment Si Prognosis 

If symptoms occur (particularly beta^ 
rhage) surgical resection is necessary ‘ibe 
precancerous possibilities of adenomas have 
led maqy workers to favor their removal a 
though many have been obseiwed for years 
without malignant change 

Palmer E D Benign Intramural 

the stomach a review with special re e 
to gross pathology Medicine 30 81 » 

1951 
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DISEASES OF THE INTESTINES 


BAClLtARY (SHIGELLA) DYSENTERY 


Essentials of Diagnosis 

• Cramps and diarrhea, often with blood 
and mucus in the stools 

• Fever, malaise, myalgia, prostration 

• Pus in stools: organism isolated on 
stool culture 

• Characteristic sigmoidoscopic findings 

Bacillary dysentery must be distin- 
guished from functional diarrhea, para- 
sitic and viral infections, and diarrhea 
associated with chronic ulcerative 
colitis, and from salmonellal or staph- 
ylococcic food poisoning 

General Considerations. 

Shigella dysentery is a common disease 
but It often occurs in mild or atypical forms 
and Is unrecognized Carriers often con- 
tribute to water- or milk-bome epidemics 
Fly spread Is Important in areas of poor sani- 
tation 

The infection may become localized and 
cause changes In the colon and the terminal 
Ileum Mucosal lymphoid hyperplasia, edema, 
and congestion progress to tiny follicular ul- 
cers which enlarge and often become confluent 
Mesenteric lymphadenitis is often present 

Clinical Findings. 

A. Symptoms and Signs The onset is often 
abrupt, with diarrhea, lower abdominal cramps 
and tenesmus, anorexia, nausea, chills. Dial 
alse, myalgia, headache, and drowsiness The 
disease may vary from almost asymptomatic, 
with a few soft stools daily, to quite severe, 
with frequent watery stools containing blood 
and mucus, severe general toxicity, and even 
convulsions Prostration and dehydration are 
progressive The abdomen is moderately ten- 
der but not rigid. Fever may be high, but Is 
usually 38 9*C. {102«F ) or less 

B. Laboratory Findings Polymorpho- 
nuclear leukocytosis, hemoconcentratlon, 
blood, mucus, and pus in the stools Stool 
culture Is positive for shigella strains (often 
difficult or impossible to Isolate), and there 
is a transitory rise of agglutination titers, 
often with bizarre cross-reactions 

C. On sigmoidoscopic examination there 
la early punctate follicular hyperplasia on an 


engorged mucosa progressing to punctate fol- 
licular bleeding ulcers and then large discrete 
or confluent ulcers 

Complications 

Complications Include perforation and 
peritonitis (rare), anal excoriations and ab- 
scesses, and acute arthritis, manifested by 
painful effusion in a large joint 

Treatment * 

A Emergency Measures (for Severe 
Cases) Isolate the patient and use all con- 
tagious disease precautions Combat dehydra- 
tion and electrolyte imbalance by the liberal 
use of saline and dextrose solutions I.V and, 
when necessary, potassium solutions Urinary 
output should be kept at 1000-1500 ml /day In 
the absence of specific severe intestinal infec- 
tions which predispose to perforation, the 
cautious use of narcotics may be considered 
to reduce fluid loss and relieve pain Watch 
for circulatory collapse and shock Obtain a 
stool specimen for microscopic examination 
and culture 

B Specific Measures The broad-spectrum 
antibiotics are now considered the drugs of 
choice, since many strains are now resistant 
to the sulfonamides There Is a significant 
variation in response of specific organisms in 
different individuals Give one of the tetra- 
cyclines or, if essential, ehloramphenieo! 
(Chloromycetin®), 0 25-1 Gm every 6 hours 
Sulfadiazine is the sulfonamide of choice if an- 
tibiotics ere not available Give 2-4 Gm slat 
with equal or double quantities of sodium bi- 
carbonate, and follow with 1-2 Gm every 4 
hours If diarrhea is severe, larger doses 
by mouth or parenteral sodium sulfadiazine 
may be necessary 

For very severe bacillaxy dysentery, se- 
rum treatment (in addition to antibiotics or 
sulfonamides) may be helpful (1) Bacillary 
dysentery polyvalent antitoxin serum Test 
for sensitivity and administer 30-100 ml di- 
luted tenfold in physiologic saline solution I V 
3 tunes daily until the toxemia is overcome 
(2) Shiga antitoxin serum Administer as 
above in doses of 40-B0 ml in 500 ml saline 
solution I V. twice dally 

C. General Measures The patient should 
be isolated at bed rest and all body discharges, 
dirty bed linens, and bed clothing carefully 
disinfected Rectal hjgiene Is Important. 

When diarrhea is severe and patient ia weak, it 
may be advisable to have the patient defecate 


•Chronic bacillary dysentery” Treat as for 
chronic nonspecific ulcerative colitis (see p 
341). 
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on disposable absorbent pads or sheets to 
avoid exertion Initial purgation therapy is 
probably not advisable Local heat may be 
applied to the abdomen for pain Phenobarbi- 
tal 15-30 mg (V4-1/2 gr ) orally 3 or 4 times 
daily or pentobarbital sodium, 0 1-0 13 Cm 
{l*/2-2 gr ) orally p r n may be used If 
sedation is required For severe pain give 
codeine phosphate 15 65 mg (V-l I gr ) oral- 
ly or subcut p r n Give camphorated tinc- 
ture of opium (paregoric) 4-8 ml (1-2 dr) 
as necessary for pain and frequent loose bowel 
movement Atropine sulfate 0 3-0 6 mg 
(1/200-1/100 gr ) orally or Eubcut is effective 
for relief of cramps 

Adequate fluid intake by oral and paren- 
teral routes should be forced to the limit of 
tolerance Total oral fluid intake should be 
about 3 L /day during the acute phase One 
liter or more of parenteral saline solution 
daily may be necessary to replace fluid and 
salt losses in profuse diarrhea 

Although starvation diets are undesirable 
patients with severe bacillary dysentery should 
not be allovved to eat a normal diet for 6 8 
weeks after the acute phase has subsided 
Give parenteral feedings if necessary and 
evaluate bowel symptoms before adding the 
various dietary constituents In the early 
acute stage give clear broths rice water 
albumin water tea with lactose barley water 
or apple juice (not cider) at frequent intervals 
In the late acute stage, gradually add (as toler- 
ated) boiled milk cereals and strained fruit 
juices toasted soda crackers or bread and 
gelatin desserts In the subacute stage grad 
ually add (as tolerated) mashed potatoes, boiled 
rice boiled chicken soft-cooked eggs lean 
fish scraped beef and custards and puddings 

Prognosis 

The uncomplicated disease lasts about one 
week Antibiotics and general measures speed 
recovery and lower the mortality rate which 
may be significant particularly in infants and 
old people 


FOOD POISONING 


The term “food poisoning usually refers 
to the acute intoxication which results from the 
noxious agents or enterotoxlns produced by 
bacteria This is In contrast to gastrointes- 
tinal disturbances which are actually the result 
of Infection of the gastrointestinal tract with 
microbial organisms or which are due to vege- 
table animal or chemical poisons Food 


poisoning Is a result of poor hygiene In prepan 
tion, processing, storage, distribution, or 
handling of food Food poisoning should be bus 
pected In febrile gastrointestinal disturbance! 
of acute onset, especially when more than one 
person In a family, group, or comTuunlty is 
Involved Diagnosis is aided by a careful hU 
tory and collection of specimens of suspected 
food, vomltus, and stools for laboratory study 
Reporting to local health authorities is essen 
tial 

Treatment Is symptomatic and eupportne 
except in botulism, for which specific antitaxla 
Is Indicated Perform gastric lavage and will 
hold food, sedation and parenteral fluids 
Liquid and soft diets are indicated in convales 
cence 


Orgamsm 

Onset After 
Ingestion 

Severity 

Clostridium 

12-24 hours 

Very severe 
often fatal 

Staphy lococcus 
aureus 

1-6 hours 

May be severe 
usually recover 

In 1-4 days 

Salmonella 
enter! tidis 

6-24 hours 

May be severe 
usually recover 

In 1-2 days 

btrcptococcus 

faecalts 

0-2U hours 


Dack O M Current status of therapy in 
microbial food poisoning JAMA l'» 
929 32 1960 

Meyer K F Food poisoning New EnglM 
J Med 249 765 73 804-12, and 843 52 
1953 


REGIONAL ENTERITIS 


Essentials of Diagnosis 

• Intermittent bouts of fever, dUrrne 
and right lower quadrant pain in * 
young adult 

• Fistula lormation or right lovier q 
rant mass and tenderness 

• X-ray evidence of abnormality of 
terminal ileum 

Acute regional enteritis may 
late acute appendicitis Location 
the terminal Ileum requires , 

atlon from intestinal tuberculosis 
lymphomas The symptoms of . 
al enteritis also must be distin^ 

(by sigmoidoscopic examination) 
those of ulcerative colitis 



Tumors of the Small Intestines 331 


General Considerations. 

Regional enteritis Is a chronic Inflamma- 
tory disease of the small intestine causing 
fever, weightless, and disturbed bowel func- 
tion. It generally occurs In young adults and 
runs an Intermittent clinical course with mild 
to severe disability and frequent complications. 

The etiology is not known. The terminal 
Ileum is the typical primary site, but Involve- 
ment may extend up to the duodenum and Into 
the colon, at times as “skip lesions" with 
normal Intestine Intervening. There is marked 
thickening of the submucosa with I5 mphedema. 
lymphoid hyperplasia, and nonspecific granu- 
lomas, and often ulceration of the overlying 
mucosa. A marked lymphademtis occurs In 
the mesenteric nodes 

Clinical Findings, 

A. Symptoms and Signs The disease is 
characlerUed by exacerbations and remissions 
Abdominal pain, collcl^ or steady, m the 
right lower quadrant or periumbilical area. Is 
present at some time during the course of the 
disease and varies from mild to severe Diar- 
rhea may occur, usually with Intervening peri- 
ods of normal bowel function or constipation 
Fever may be low-grade or, rarely, spiking 
with chills Anorexia, flatulence, mataise, 
and weight loss are present Milk products 
and chemically or mechanically irritating foods 
may aggravate symptoms 

Abdominal tenderness, especially In the 
right tower quadrant, with signs of peritoneal 
Irritation and an abdominal or pelvic mass tn 
the same area, is usually present The mass 
js lender and varies from a sausage-lJke 
thickened Intestine to matted loops of intestine 
The patient usually appears chronically ill 

B. Laboratory Findings There Is usually 
a hypochromic (occasionally macrocytic) ane- 
mia and occult blood in the stool The x-ray 
shows mucosal Irregularity, ulceration, stiffen- 
ing of the bowel wall, and luminal narrowing In 
the terminal Ileum. Slgmoidoscoplc examina- 
tion may show an edematous hyperemic mucosa 
or a discrete ulcer when the colon Is Involved 

Complications. 

Ischiorectal and perianal fistulas occur 
frequently Fistulas may occur to the bladder 
or \aglna and even to the skin In the area of a 
previous scar Mechanical Intestinal obstruc- 
tion may occur Nutritional deficiency due to 
malabsorption may produce a sprue-like syn- 
drome. Generalized peritonitis Is rare be- 
cause perforation occurs slowly 


Treatment & Prognosis. 

A. General Measures- The diet should be 
generous, hlgh-calone, high-viunjLn. and 
adequate In proteins, excluding raw fruits and 
vegetables Treat anemia, diarrhea, and 
avitammosis as Indicated, The poorly absorbed 
sulfonamides may exert a favorable effect. 
Salicylazosulfapyridazme (Azulfidine®) is the 
sulfonamide most often used. The initial doa- 
age la 1-1,5 Gm. 4-8 times dally in equal 
doses, preferably with meals or taken with 
food. The drug Is usually given In courses of 
2 weeks on and one week off. With Improve- 
ment, the dosage may be reduced to 0. 5 Gm. 

1. 1 d Pemclllln and the tetracyclines are best 
avoided because of their tendency to produce 
candidal or enterococcic diarrhea. Cortico- 
tropin and the cortisones may be beneficial lii 
some patients with diffuse regional enteritis, 
some clmicians use cortisone and the adrenal 
steroids in ileitis when suppurative complica- 
tions are not present. Experience indicates 
that long-term use of these agents may not be 
without hazard 

B Surgical Measures Surgery may be 
necessary for the treatment of specific ccmplf. 
cations (e g . abscesses, fistulas, Intestinal 
obstruction, or hemorrhage). Short-clremtlug 
operations may be necessary when Involvement 
is extensive and complications are present. 


Crohn. B Yamis: Regional Ileitis. 

Grune & Stratton, 1853. 

Zetzel, L • Regional enteritis. New England 
J Med. 254-990-5 and 1029-32, 1956 


TtiWORS or THE SRCAEL IKTES77XE 


Benign and malignant tumors of the small 
intestine are rare. There may be no symplorns 
or signs, but bleeding or obstruction (or both) 
may occur The obstruction consists either of 
an intussusception with the tumor in the lead tjr 
a partial or complete occlusion of the lumen by 
growth of the tumor Bleeding may cause 
weakness, fatigability, llght-headcdness, syn- 
cope. pallor, sweating, tachycardia, and tarry 
stools Obstruction causes nausea, vomiting, 
and abdominal pains The abdomen Is tender 
and distended, and bowel sounds are dimin- 
ished or absent Malignant lesions produce 
wei^t loss and extra-intestinal manifestation^ 
(e.g., pain due to stretching of the li%er cap- 
sule, flushing due to carcinoid) In the case of 
a duodenal carcinoma, a peptic ulcer eyndronje 
maybe present A palpable mass is rarely 
found. 
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If there Is bleeding melena and hypo 
chromic anemia occur X ray may show the 
tumor mass or abnormality in the small bowel 
if obstruction is present in the absence of €>b 
struction it is extremely difficult to demon 
strata the mass 

Benign Tumors 

Benign tumors may be symptomatic or 
may be incidental findings at operation or 
autopsy Treatment consists of surgical re 
moval 

Benign adenomas constitute 25% of all be 
nign bowel tumors Lipomas occur most fre 
quently in the ileum the presenting symptom 
Is usually obstruction due to intussusception 
Leiomyomas are usually associated with bleed 
Ing and may also cause intussusception Angl 
omas behave like other small bowel tumors 
but have a greater tendency to bleed 

Malignant Tumors 

The treatment of malignant tumors and 
their complications is usually surgical 

Adenocarcinoma is the most common ma 
lignancy of the small bowel occurring most 
frequently in the duodenum and jejunum 
Symptoms are due to obstructions or hemor 
rhage The prognosis is very poor Lympho 
mas are also first manifested by obstruction 
or bleeding Perforation or sprue may also 
occur Postoperative radiation therapy may 
occasionally be of value Sarcomas occur 
most commonly in the mid small bowel and 
may first be manifested by mass obstruction 
or bleeding The prognosis is guarded 

Carcinoid tumors arise from the argentaf 
fin cells of the gastrointestinal tract Ninety 
per cent of these tumors occur in the appendix 
and three fourths of the remainder occur in 
the small Intestine (usually the distal ileum) 

The tumor secretes serotonin and the systemic 
manifestations consist of ( 1 ) paroxysmal flush 
Ing and other vasomotor symptoms (2) dyspnea 
and wheezing (3) recurrent episodes of ab 
domlnal pain and diarrhea and (4) symptoms 
and signs of right sided valvular disease of 
the heart The diagnosis is confirmed by find 
ing 5 hydroxylndoleaeetlc acid In the urine 
The primary tumor Is usually small and ob 
struction Is unusual The meUstases are usu 
ally voluminous and surprisingly benign Treat 
ment is symptomatic and supportive surgical 
excision may be indicated U the condition is 
recognized before widespread metastases have 
occurred The prognosis for cure is poor but 
long term survival is not unusual 


Darling RC &CE Welch Tumors of the 
small intestine New England J Med 260 
397 408 1959 


Mattingly T W & A Sjoerdsma The car 
dlovascular manifestations of functioning 
carcinoid tumors Mod Concepts Cardlovai 
Dis 25 337 41 1956 


MECKEL S DIVERTICULITIS 


Meckel s diverticulum a remnant of the 
omphalomesenteric duct is found in about 2^ 
of persons more frequently in males It 
arises from the ileum 2 or 3 feet from the 
ileocecal valve and may or may not have an 
umbilical attachment Most are silent but 
various abdominal symptoms may occur The 
blind pouch may be Involved by an Inflamma 
tory process similar to appendicitis itscoa 
genital bands or inflammatory adhesions may 
cause acute intestinal obstruction it may 
Induce intussusception or in the IS"* iihleh 
contain heterotopic islands of gastric mucosa 
it may form a peptic ulcer 

The symptoms and signs of the acute 
appendicitis like disease and the acute intea 
tinal obstruction caused by Meckel s diverlic 
ulltls cannot be differentiated from ether prt 
roary processes except by exploration Uleaf 
type dlstreas if present is localized near the 
umbilicus or lower and more important is 
not relieved by alkalies or food If ulceration 
has occurred blood will be present in the s»69 
Other laboratory findings often cannot be dlf 
ferentiated from those of appendicitis or other 
causes of obstruction Massive gastromtes 
tinal bleeding and perforation may occur 
Meckel s diverticulitis should be re 
sected either for relief Or for differentiation 
from acute appendicitis Surgery is cars 
tlve 

Michel M L Field RJ &WW Ogden 
Jr Meckel 3 diverticulum an analysis o 
one hundred cases and the report of a 
diverticulum and of four cases occurring 
within the same Immediate family Ann 
Surg 141 B19 29 1955 


MESENTERIC VASCULAR OCCLUSION 


Easentlals of Diagnosis 

• Severe abdominal pain with nausea 
fecal vomiting and bloody diarrhea 

•Severe prostration and shock 

• Abdominal distention tenderness 
rigidity 

•Leukocytosis hemoconccntration 
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Differentiate from acute pancre- 
atitis anoxic organic obstruction and 
a perforated viscus The elevated 
amylase xn pancreatitis the charac- 
teristic x-ray picture of obstruction 
and free peritoneal air In perforation 
may differentiate these conditions 

General Considerations 

Mesenteric arterial or venous occlusion 
is a serious abdominal disorder Venous 
thrombosis often secondary to intra-abdominal 
disorders or surgeiy is the more common of 
the two Arterial occlusion la occasionally 
embolic but is more frequently thrombotic 
Both occur more frequently in men and in the 
older age groups 

The superior mesenteric artery or its 
branches are often involved The affected 
bouel becomes congested hemorrhagic and 
edematous and may cease to function pro- 
ducing intestinal obstruction True ischemic 
necrosis then develops 

Clinical Findings 

A Symptoms and Signs Generalized 
abdominal pain often comes on abruptly and 
is usually steady and severe, but it may begin 
gradually and may be intermittent with colicky 
exacerbations Nausea and vomiting occur, 
the vomltus is rarely bloody but frequently 
contains feces Bloody diarrhea and marked 
prostration sweating and anxiety may occur 
A history of abdominal surgery or inflamma 
Uon or of an embolic source or arterioscle- 
rosis may be elicited 

Shock may be evident Abdominal dis- 
tention occurs early, and audible peristalsis 
(evident earlyl may later disappear Peri- 
toneal irritation is demonstrated by diffuse 
tenderness rigidity and rebound tenderness 

B Laboratory Findmgs Hemoconcentra- 
tlon leukocytosis (over 15 000 wnth a shift to 
the left) and often blood in the stool 

C X-ray Findings A plain film of the 
abdomen shows moderate gaseous distention 
of the small and large Intestines and evidence 
of peritoneal fluid 

Treatment & Prognosis 

Treat shock (see p 2) Surgical explora- 
tion is indicated with nUnimal delay Gangre- 
nous bowel should be resected and an end- 
to-end anastomosis performed If feasible 
MTien the infarction is due to embolization or 
isolated thrombus of the superior mesentenc 
artery embolectomy or thrombectomy may 
be possible and should be attempted Anti- 
coagulants are not Indicated 


The mortality rate Is extremely high In 
the acute disease 


De Muth, W E , Jr . Fitts W T , Jr , & 

L T Patterson Mesenteric i-ascular oc- 
clusion Surg Gynec & Obst 108 209-23 
1939 


INTUSSUSCEPTION 


Intussusception is the prolapse of intestine 
into the lumen of the adjoining portlcm causing 
intestinal obstruction It Is primarily a dis- 
ease of Infants and young children predomi- 
nantly males but it can occur at any age The 
most frequent site of intussusception is around 
the ileocecal valve with ileum prolapsing Into 
the cecum or colon There is a marked tend- 
ency for the invaginated portion to progress 
with peristalsis of the investing bowel and 
this may compromise the circulation of the 
invaginated portion and cause congestion 
edema and gangrene Any lesion of the in- 
testine - Meckel s diverticulum polyps 
submucous tumors ulcers - can provoke an 
intussusception but in most eases In Infanta 
and children no such lesions are demonstrable 

CUnlcal Findings 

A Symptoms and Signs The onset is with 
paroxysms of severe colicky sbdomlnal pain 
and short periods of remission Later the 
pain may be more steady Vomiting often oc- 
curs early and may persist or may disappear 
Diarrhea is usually present at the onset blood 
snd mucus are generally present in later 
stools An abdominal mass is found In most 
cases when the examination is satisfactory 
(as under anesthesia) and varies from a small 
nodule to a sausage shaped tumor usually In 
the right abdomen and often more distinct 
during periods of pain The mass may move 
during the progress of the Intussusception On 
rectal examination one may be able to palfxite 
the mass or the head of the intussusception or 
rarely, see its actual prolapse There may be 
blood and mucus in the rectum Dehydration 
and fever are late signs 

B Laboratory Findings Blood and mjcus 
in the stool may be present With gangrene 
the VfBC Is elevated 

C X-ray Findings Barium contrast 
x-rays may show the obstruction In the colon 
or cecum (rarely in the terminal ileum) and 
the head of the prolapsed portion may be out- 
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lined Higher enteric intussusceptions show 
only the Intestinal obstruction pattern on a 
plain film of the abdomen 

Complications 

Strangulation with gangrene perforation, 
and peritonitis may occur in untreated intus- 
susception 

Treatment 

Decompression of the bouel by intubation 
or enterostomj may be sufficient to relieve the 
intussusception HoiAever conservative de- 
compression is usually not indicated in adults 
and should not be delayed for more than 24 36 
hours Barium enema reduction may be at- 
tempted in the early stages and is successful 
In a limited number of cases (See Acute 
Organic Intestinal Obstruction below I If 
there is no response to decompression or if 
signs of gangrene become apparent surgical 
exploration and removal of the causative fac 
tor (e g , polyp, Meckel s diverticulum, for 
eign bodies, carcinoma) Is mandatory 

Prognosis 

Barium enema reduction in the early 
stage or operative reduction and resection if 
necessary give excellent results and recur- 
rence Is rare in the absence of a prectpUating 
lesion Spontaneous reduction of an intussus- 
ception can occur with repeated attacks 


Hoper, A Intussusception in adults Surg 
Gynec L Obst 103 267-78 1956 


ACUTE ORGANIC INTESTINAL 
OBSTRUCTION 


Essentials of Diagnosis 

• Colicky abdominal pain fecal vomiting 
constipation borborygmus 

• Progressive shock tender distended 
abdomen without peritoneal irrltatjon 

• Audible high-pitched tinkling peristal- 
sis or peristaltic rushes 

• X-ray evidence of gas or gas and fluid 
levels without movement of gas 

• Little or no leukocytosis 

Differentiate from other acute ab- 
dominal conditions such as inflamma- 
tion and perforation of a viscus or 
renal or gallbladder colic The ab- 
sence of both rigidity and leukocytosis 
helps distitjgulsh the obstruction from 
inflammation and perforation, the lo- 


cation, radiation, and the absence ri 
distention or fecal vomiting distinguish 
the colic Differentiate also from 
mesenteric vascular disease and tor- 
sion of an organ (e g , ovarian cys*) 

In the late stages of obstruction it may 
be impossible to distinguish acute 
organic intestinal obstruction from the 
late stages of peritonitis 

General Considerations 

Acute organic intestinal obstruction usual- 
ly involves the small Intestine, particularly 
the ileum Major inciting causes are external 
hernia and band adhesions Less common 
causes are gallstones neoplasms, granuloma 
tous processes, intussusception volvulus, and 
uiteimal hernia 

Clinical Findings 

A Symptoms and Signs Colicky abdomi- 
nal pain in the periumbilical area becomes 
more constant and diffuse os distention de- 
velops Vomiting at first of a reflex nature 
associated with the waves of pain, later be- 
comes fecal Borborygmus and censclousneei 
of intestinal movement, obstipation, we»taw»> 
perspiration, and anxiety are often present 
The patient is restless, changing position fre- 
quently with pain, and is often in a shock-like 
state with sweating tachycardia, and dehydrs 
tlon Abdominal distention may be localliri 
Mrtth an isolated loop, but usuaUy is general!**' 
The higher the ebstruetton, the less the dis- 
tention, the longer the time of obstruction, the 
greater the distention Audible peristalsis 
peristaltic rushes with pain paroxysms. Mg"* 
pitched tinkles and visible peristalsis may #6 
present Abdominal tenderness Is absent to 
moderate and generalized, and there are no 
signs of peritoneal irritation Fever is abse 
or low-grade A tender hernia may be pres 
ent 

B Laboratory Findings With dehyd'ati®^ 
hemocORcentration may occur Leukocytes 
is absent or mild Vomiting may cause eleo* 
trolyte disturbances 

C X-ray Findings Abdominal x-ray re 

veals gas-filled loops of bowel, and the g^s 
does not progress downward on serial x-ray 
Fluid le% els may be visible 

Complications. 

Anoxic changes may occur initially oJf 

volvulus, external or internal hernia 

obstruction of the closed loop type, i” 
susception 
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Treatment. 

A, Ccnservative Pleasures Fluid balanc^ 
must be restored and maintained. The ab- 
domen should be decompressed with a Levin 
tube or long intestinal tube and suction If 
strangulation has not occurred conservative 
treatment (decompression alone) may be triey 
for 24-36 hours and is frequently successful iu 
partial obstruction caused by adhesions The 
patient must be constantly observed and sur- 
gical correction undertaken at the first indi- 
cation of strangulation or it there is no im- 
provement after 24-36 hours In general, 
however, definitive treatment by intubation 
should not be attempted In complete large or 
small bowel obstruction 

With signs of improvement (cessation of 
[Bib> obcreasea’olstenti'on, oecrease in the 
ifolume of suction drainage, passage of gas 
and feces per rectum), constant suction can 
be replaced by intermittent suction (2 hours 
an, 2 off} and, after 24 hours, fay gravi^ 
drainage while oral fluids are permitted by 
mouth If oral fluid therapy Is well tolerated 
and bowel function is maintained, the tube may 
be removed 

The failure to tolerate oral fluids is an 
indication to reaume suction or surgical cor- 
rection 

B. Surgical Measures Failure to responq 
to conservative therapy, the occurrence of 
strangulation, or the presence of a lesion fre- 
quently associated with strangulation (volvulus 
hernia, obturation, Intussusception in adults, 
or complete obstruction by adhesions) Is usual, 
ly an indication for Immediate surgical cor- 
rection after flmd and electrolyte balance has 
been restored. Surgery consists of relieving 
the obstruction and removing the cause, and 
resecting any gangrenous bowel with end-to- 
end anastomosis 

Prognosis. 

Prognosis vanes with the causative facto*, 
and Is definitely Improved by early relief of 
obstruction This may be possible by Intes- 
tinal Intubation with decompression, but sur- 
gery is usually required. 

Smith. G.A , Perry, J.F.. Jr , & E G Yon%- 
hlro Mechanical intestinal obstructions' a 
^b^dy of 1252 cases, Surg Gynec,& Obst 
100 651-60, 1955. 


FUNCTIONAL OBSTRUCTION 
(Adynamic Ileus) 


Essentials of Diagnosis 

■ Continuous abdominal pain, distention, 
vomiting, and obstipation 

• History of a precipitating factor (sur- 
gery, peritonitis, pain) 

• Minimal abdominal tendemees, de- 
creased to absent bowel sounds 

• X-ray evidence of gas and fluid in 
bowel 

The symptoms and signs of obstruc- 
tion with absent bowel sounds and a 
history of a precipitating condition 
leave little doubt as to the diagnosis 
It is important to make certain that 
the adynamic Ileus is not secondary to 
an organic obstruction, especially 
anoxic, where conservative manage- 
ment Is harratui and immediate sur' 
geiy niay be life-saving 

General Considerations 

Adynamic ileus is a neurogenic impair- 
ment of peristalsis which may lead to Intes- 
tinal obstruction It is a common disorder due 
to a variety of intra-abdominal causes, e g , 
direct gastrointestinal tract irritation (sur- 
gery) peritoneal irritation (hemorrhage, 
ruptured viscus pancreatitis, peritonitis), and 
anoxic organic obstruction Renal colic, ver- 
tebral fractures spinal cord injuries, pneu- 
moraa and other severe infections, uremia, 
and diabetic coma also may cause adynamic 
ileus 

CUidcal Findings 

A Symptoms and Signs There is mild to 
moderate abdominal pain, continuous rather 
than colicky, associated with vomiting (which 
may later become fecal) and obstipation 
Borborygmus is absent The symptoms of the 
Initiating condition may also be present, e g . 
fever and prostration due to a ruptured viscus 
Abdominal distention is generalized and 
may be massive, with nonlocalized minimal 
abdominal tenderness and no signs of peri- 
toneal irritation unless due to the primary dis- 
ease Bowel sounds are decreased to absent 
Dehydration may occur after prolonged vomit- 
ing Other signs of the initiating disorder may 
be present 

B Laboratory Findings With prolonged 
vomiting hemoconcentration and electrolyte 
Imbalance may occur Leukocytosis, anemia, 
and elevated serum amj lase may be p-esent 
depending upon tlie initiating condition 
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C X^ray Findings X-ray ol the abdomen 
shows distended gas-fiUed loops of bowel in 
the small and large intestines and even in the 
jrectum There may be evidence of alr-fluid 
levels In the distended bowel 

Treatment. 

Most cases of adynamic ileus are post- 
operative and respond to restriction of oral 
intake with gradual liberalization of the diet as 
the bowel function returns Severe and pro- 
longed ileus may require gastrointestinal suc- 
tion and complete restriction of oral intake 
Bowel distention tends to prolong the ileus 
When conservative therapy fails it may be 
necessary to operate for the purpose of de- 
compressing the bowel by enterostomy or 
cecostomy and to rule out mechamcal obstruc- 
tion 

Those cases of adynamic ileus secondary 
to other disease (e g . electrolyte imbalance 
severe Infection, Intra-abdomlnal or back 
Injury, pneumonitis) are managed as above 
plus treatment of the primary disease 

Prognosis 

The prognosis varies with that of the 
tnitiating disorder Adynamic Ileus may re- 
solve without specific therapy when the cause 
is removed Intubation with decompression 
is usually successful in causing return of 
function 


Wangensteen, O H (editor)* Intestinal Ob- 
stmetions, 2nd ed Thomas, 1.95S 


are usually easily differentiated bj tjie 
characteristic x-ray patterns Neutral 
stool fats, decreased pancreatic en 
zymes, and a normal to diabetic glu- 
cose tolerance curve differentiate the 
steatorrhea ol pancreatic disease 
Intestinal and mesenteric tuberculosis 
although rare, may also mimic pn 
mary sprue 

General Considerations. 

Sprue syndromes are diseases of disturbed 
small Intestine function characterized by im- 
paired absorption particularly of fats, and 
motor abnormalities Three basic entitles 
comprise the group the celiac disease of chil- 
dren. tropical sprue, and nontropical sprue 
Celiac disease and nontropical sprue respond 
to ^luten-iree diets The ^oly^ejrtide gbsdm 
IS the offending substance tn gluten Tropical 
sprue does not respond to gluten-free diet It 
IS apparently a deficiency state uhich responds 
to folic acid 

Pathologic changes are minimal other than 
the marked wasting and the signs of multiple 
vitamin deficiencies Mucosal atrophy In the 
small intestine is noted, and some observers 
have described degenerative changes In the 
myenteric nerve plexuses 

Rare secondary varieties of sprue syn* 
drome in which the cause of the small Intestine 
dysfunction is known include gastrocolic fl*’ 
tulas. obstruction of intestinal lacteals by 
lymphoma Whipple's disease, extensive 
regional enteritis, and giardiasis 
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however, is normal Plasma carotene and 
proteins and serum calcium, phosphorus, 
cholesterol, and prothrombin are low. Gastric 
hypochlorhydna is present The pancreatic 
enzymes are normal. 

X-rays show a deficiency pattern in the 
small intestine* dilatation, segmentation, and 
irregular flocculation of barium, loss of the 
normal feathery mucosal pattern, and often 
excess gas In the dilated loops 

B. Nontropical Sprue and Adult Celiac 

Disease* These disorders are characterized 
by defective absorption of fat, protein, vita- 
min carbohydrate, and water Absorp- 
tion of fat-soluhle vitamins A. D, and K is 
impaired. Osteomalacia may ensue. Protein 
U>ss /roTO ihe xasy cccwr ElSxDsna - 

tion of gluten from the diet may cause dramatic 
improvement 

C. Celiac Disease and Infantile Gluten 
Enteropathy. Onset is usually in early child- 
hood. but symptoms persist into adult life 
The anemia Is usually hypochromic and micro- 
cytic The complications of impaired absorp- 
tion are more severe* infantilism, dwarfism, 
tetany, vitamin deficiency signs, and even 
rickets may be seen Low plasma carotene la 
often used as a diagnostic criterion Celiac 
disease responds to the eUminatlon of wheat 
gluten from the diet 

Treatment. 

The anemia of sprue is treated by means 
of oral iron administration when the anemia 
Is hypochromic. The macrocytic anemia of 
nontroplcal sprue usually responds to cyano- 
cobalamln (vitamin Bij ), 15-30 meg I.M , 

1-2 times per week, and then 10-15 meg 1 M 
every 1-2 weeks after remission is obtained, 
or folic acid, 10-15 mg (V6-^/4 gr )dally 
orally or I.M. 

The diet should be higb-calomc, high- 
protein, low-fat, and gluten-free Pro- 
thrombin deficiency is treated by means of 
water-soluble vitamin K preparations orallj 
or, if urgent, I.V. or I.M. For hypocalcemia 
or tetany give calcium chloride, phosphate, or 
gluconate, 2 Gm (30 gr. ) orally t 1 d , and 
vitamin D, 5000-20,000 units Vitamin supple- 
ments by mouth are also advisable in aprue. 

The corticosteroids may be advantageous 
in certain sprue patients since they increase 
the absorption of nitrogen, fats, and other 
nutrients from the gastrointestinal tract 

Prognosis. 

With proper treatment the clinical and 
hematologic response is good. 


Gardner, P.H ; Tropical sprue. New England 
J.Med. 258:791-6 and 835-42, 1958. 
Paterson, J.C.: The sprue syndrome. Am.J. 

M.Sc.23l,*92-108. 1956. 

Ruffin, J.M., St others* "Wheat-free” diet in 
the treatment of sprue. New England J. 
Med. 250:281-2. 1954. 


INTESTINAL LIPODYSTROPHY 
(Whipple's Disease) 


Whipple’s disease is an uncommon malab- 
sorption disorder of unknown etiology with wide 
spread systemic manifestations. Histologic 
examination ot the email ho»eJ muoosa and 
mesenteric and peripheral lymph nodes reveals 
characteristic large, foamy mononuclear cells 
filled with cytoplasmic material which gives a 
positive periodic acld-Schlff (PAS) staining re- 
action The disease occurs primarily in mid- 
dle-aged men and is of insidious onset; the 
course, without treatment, is usually downhill 
The clinical manifestations include abdominal 
pain, diarrhea, steatorrhea, gastrointestinal 
bleeding, fever, lymphadenopathy, polyarthri- 
tis, edema, and gray to brown skin pigmenta- 
tion Anemia and hypoproteinemia are com- 
mon 

Treatment is symptomatic and supportive 
and the results are variable Corticosteroids 
(or corticotropin) or tetracycline antibiotics 
are given over a protracted period The prog- 
nosis is generally poor, although dramatic re- 
missions occasionally occur following treat- 
ment 


Gross. J B , & otbere: Whipple’s disease: 
report of four cases. Including two in 
brother with observations on pathologic 
physiology, diagnosis, and treatment. 
Gastroenterology 36*65-93, 1959. 

Holt, P.R , Isaelbacher, K J , & C M. Jones* 
The reversibility of Whipple’s disease: re- 
port of a case, with comments on the influ- 
ence of corticosteroid therapy New Eng- 
land J.Med. 264 X335-9, 1961. 

Puite. H H , &H. Tesluk* Whipple's disease. 
Am J Med 19:383-400. 1955 


PSEUDOMEMBRANOUS ENTEROCOLITIS 


Pseudomembranous enterocolitis Is a 
necrotizing lesion of the gut which may extend 
from the stomach to the rectum. Grossly It 
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ia characterized by a friable, grayish-yellow 
membrane loosely adherent to the underlying 
mucosa or submucosa Microscopically, 
mucosal necrosis, leukocytes, and necrotic 
debris are enmeshed in the fibrin membrane 
Gram-positive cocci and other bacteria may 
be present in the membrane The etiology Is 
not completely understood, but the evidence 
points to the enterotoxln of the hemolytic 
Staphylococcus aureus as the precipitating 
factor. Suppression of other Intestinal bacte- 
ria by antibiotics leads to the overgrowth of 
staphylococci 

The disease usually becomes manifest 
from the second to twelfth day after surgery 
or after antibiotic therapy The patient usual- 
ly has had or is taking antibiotics The Initial 
symptoms are usually diarrhea and fever Di- 
arrhea Is profuse and watery and the stools 
may resemble serum and have a peculiar 
necrotic odor Some patients may show ab- 
dominal distention or vomiting The patient's 
condition rapidly deteriorates, with tachycar- 
dia, hypotension, shock dehydration, oliguria, 
and electrolyte and protein loss Liquid stools 
may exceed 10 L /day Leukocyte counts are 
normal or elevated Hemoconcentratlon fre 
quently occurs Stools may contain membrane, 
leukocytes, and gram-positive cocci 

Pseudomembranous enterocolitis must be 
distinguished from other postoperative compli 
cations such as peritonitis, mesenteric throm 
bosls, and hypovolemia due to blood loss The 
history of antibiotic therapy and major surgery 
are important In the differential diagnosis 

Antibiotics must be discontinued If staph- 
ylococci are present, give vancomycin (Van- 
cocln®), 250-500 mg 1 V every 6 hours, until 
toxicity subsides and staphylococci disappear 
from the stools Combat dehydration and elec- 
trolyte depletion with electrolyte solutions con- 
taining sodium and potassium Combat shock 
with blood, plasma, and corticosteroids, e g , 
hydrocortisone (or equivalent), 30 mg 1 V 
every 6 hours until the BP is stable 

Pseudomembranous enterocolitis is an ex- 
tremely grave condition Mortality statistics 
vary from 60-90% 

Pearce, C , & P Denicen A study of pseudo- 
membranous enterocolitis Am J Sure 
89 292-300. 1960 

Van Prohaska, J , t others Pseudomem- 
branous (staphylococcal) enterocolitis 
Intemat Abstr Surg 112 103-15, 1961 


APPENDICITIS 


Essentials of Diagnosis 

• Right lower quadrant abdominal pain 
and tenderness with signs of peritoneal 
Irritation in children and young adults 

• Anorexia, nausea, vomiting consti- 
pation 

• Low-grade fever and mild polymorpho- 
nuclear leukocytosis 

Appendicitis must be differentiated 
from acute pelvic inflammatory dis- 
ease, rupture or torsion of an ovarian 
cyst acute renal colic or infection, 
acute mesenteric lymphadenitis, 
Meckel s diverticulum, and ruptured 
ectopic pregnancy At times it maybe 
difficult or impossible to dllferentiate 
some of the above from an acute appen 
dicltls except by surgery Bight lower 
lobe pulmonary infections in children 
with pain referred to the right lower 
quadrant and diabetic acidosis must 
also at times be distinguished from 
acute appendicitis 

General Considerations 

Inflammation of the vermiform appendix 
18 typically an acute disease of children and 
young adults About 10% of people have an 
acute attack of appendicitis at some time 
The common initiating factor in append!* 
citls is obstruction of the blind pouch usually 
by a fecalith Retained secretions then cause 
increased pressure, circulation is impaired 
and bacteria Invade the wall In the early 
stages resolution may follow relief of the ob- 
struction, but eventually the process is Vrre 
veraible with diffuse inflammation of the walls 
gangrene and perforation Primary bacterul 
invasion either from the lumen or by bemafog 
enous transfer, is probably rare 

Clinical Findings 

Clinical findings may be atypical in very 
young and very old people 

A Symptoms and Signs Characteristiesi 
ly there is abdominal pain, generally miW an 
often colicky and, at the onset localized in 
the low epigaatrium or periumbilical region 
The pain gradually shifts to the right lower 
quadrant and becomes more steady and usua / 
more severe Suprapubic, right groin, or 
baek pain may be present Anorexia Is 
always present Nausea and vomiting are ge 
erally mild, occur early, and may subside wi 
localization of the pain Constipation is 
ly present, diarrhea is unusual 
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Fever, when present, is usually low- 
grade Abdominal tenderness In the right 
lower quadrant Is often specifically localized 
over McBurney s point Other areas of point 
tendemesB vary with the position of the appen- 
dix The tenderness becomes more widespread 
yath progressive peritoneal irritation Signs 
of peritoneal irritation are guarding, muscle 
rigidity, rebound tenderness, and referred 
tenderness 

Stretch of the psoas muscle may cause 
pain in retrocecal appendix when anterior signs 
are lacking, tenderness in the right rectal 
vault may be a confirmatory sign In retrocecal 
or pelvic appendicitis Bowel sounds are de- 
creased or absent 

B Laboratory Findings Slight leukocy- 
tosis usually progresses over the course of the 
illness There is a high percentage of neutro- 
phils and some Immature forms The urinal- 
ysis Is usually normal except for occasional 
pyuria and ureteral involvement from a retro- 
cecal appendix 

Differential Diagnosis 

Acute pelvic Inflammatoo' disease is more 
commonly bilateral Fever, toxicity and 
leukocytosis are more marked Sedimentation 
rate is elevated Pelvic or rectal tenderness 
and findings related to the reproductive organs 
are present 

Kupture or torsion of an ovarian cyst can 
sometimes be differentiated on pelvic examina- 
tion, if not, surgery Is needed 

In acute renal colic or Infection the pain 
is localized higher in the flank and urinary 
findings are diagnostic 

Acute mesenteric lymphadenitis is diffi- 
cult to differentiate excqDt_^v ejfaloratlon al- 
though localizing signs of peritoneal irritation 
are unusual 

Meckel's diverticulitis may be impossible 
to differentiate except surgically although 
localization is usually more toward the midline 
In ruptured ectopic pregnancy and ruptured 
ovarian cyst, the blood irritation caused by 
slow leakage may simulate appendicitis and 
surgery may be necessary for differentiation 
Evidences of blood loss and shock differentiate 
the acute ruptured ectopic pregnancy 

Diabetic acidosis has a typical clinical pic- 
ture The abdominal pain is not localized 

Right lower lobe lung infections in children 
with referred pain to the right lower quadrant 
may be confused with appendicitis, but fever 
and toxicity arc more marked, there are physi- 
cal evidences of pulmonary disease, and the 
chest x-ray is positive 


li ruptured peptic ulcer there is a history 
of ulcer distress, a more acute onset, and th^ 
disease is more prostrating A slow leakage 
down the gutter can simulate appendicitis 

Complications 

Gangrene causes increasing toxicity, 
fever, leukocytosis, a widemng area of ab- 
dominal paun and tenderness, and often ileus 

Perforation and peritonitis cause further 
Increase In toxicity, fever, leukocytosis gen^ 
eralization of abdominal pain and tenderness, 
abdominal distention, and often recurrence of 
vomiting 

Appendiceal abscess may form with local* 
ization of the perforation by omental and other 
abdominal structures and gradual subsidence 
of acute symptoms, often leaving a palpable 
mass 

Adhesions may form either as a direct 
result of the inflammatory process or as a 
postsurglcal complication 

PyelophlebJtis and liver abscess are rare 

Subdiaphragmatic abscess is unusual but 
may occur late after acute infection 

Treatment 

A Preoperative Care Within 8-12 hours 
after onset the symptoms and signs of appendis 
citis are frequently indefinite Under these 
circumstances a period of close observation la 
essential The patient is placed at bed rest 
and given nothing by mouth Laxatives are 
never prescribed Parenteral fluid therapy Is 
begun as indicated Narcotic medications are 
avoided If possible but sedation with barbit- 
urates or tranquilizing agents is not contrain- 
dicated Abdominal and rectal examinations, 
WBC, and differential are repeated periodicals 
Jv Abdominal films and an upright chest film 
are obtained if the diagnosis is not clear In 
most cases of appendicitis the diagnosis is 
clarified by localization of signs to the right 
lower quadrant within 24 hours after onset of 
symptoms 

A gastric tube is usually inserted pre- 
operatlvely The stomach is aspirated and 
lavaged if necessary and the patient is sent 
to the operating room with the tube in place 
If there Is a marked systemic reaction vrilh 
severe toxicity and high fever, preoperative 
administration of antibiotics (e g , penicillin 
and streptomycin) is advisable 

B Surgical Treatment In uncomplicated 
appendicitis, appendectomy is performed as 
soon as fluid Imbalance and other significant 
systemic disturbances are controlled Little 
preparation is usually required Early surgery 
has a mortality rate of a fraction of I'll Mor- 
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bidity and mortality are due primarily to Its 
complications gangrene and perforation, when 
operation is delayed 

C Antibiotic therapy (e g , penlclUin with 
streptomycin or one of the tetracyclines, or 
with both streptomycin and a tetracycline) is 
advisable for 5 7 days or longer If abdominal 
fluid at operation was purulent or malodorous, 
if culture was positive or if the appendix was 
gangrenous 

D Emergency Nonsurglcal Treatment 
When surgical facilities are not available 
treat with antibiotics as above and supportive 
measures 

Prognosis 

With accurate diagnosis and early surgical 
removal of the appendix mortality and morbid- 
ity are minimal Delay of diagnosis still 
produces Bigmficant mortality and morbidity 
if complications occur 

Recurrent mild attacks may occur if the 
appendix is not removed “Chrome appendi- 
citis dees not exist 


Campbell J A , & D C McPhail Acute 
appendicitis Brit M J I 852-5. 1958 


ACUTE MESENTERIC LYMPHADENITIS 


Essentials of Diagnosis 

• Constant right lower quadrant or peri- 
umbilical pain in a child 

• Anorexia, nausea vomiting fever op 
to 39 4«C (103*F ) 

• Right lower quadrant tenderness with 
minimal or no peritoneal irritation 

• Leukocytosis generally over IS 000 

• History ol recent or current upper 
respiratory Infection 

General Considerations 

Mesenteric lymphadenitis is an acute be- 
nign inflammation of the mesenteric lymph 
nodes causing fever and abdominal pain It 
is usually a disease of children may be re- 
current and presents a major problem in 
differentiation from acute appendicitis Meckel s 
diverticulitis, renal Infection or colic and 
right lower lobe pulmonary infections in chil- 
dren with pain referred to the right lower quad- 
rant Episodes are frequently preceded by or 
accompanied by upper respiratory infections, 
and bacterial or viral etiology has been sug- 
gested True suppuration Is rare 


Clinical Findings 

A Symptoms and Signs There is an acute 
onset of abdominal pain In the right lower quad 
rant or periumbilical area, generally steady 
from the onset rather than colicky, and assoc! 
ated with nausea, vomiting and anorexia Di 
arrhea often occurs Abdominal tenderness is 
nutd to severe and usually greatest in the rijM 
lower quadrant point localization of pain is un 
usual Peritoneal irritation and right \ault 
rectat tenderness are mild or absent Fever 
to 37 8-39 4»C (100-103'F ) Is usually pres 
ent 

B Laboratory Findings There is a poly 
morphonuclear leukocytosis with a shift to the 
left generally over 15,000 and higher than 
would be expected from the findings 

Treatment & Prognosis 

Exploration may be warranted to be eer 
tain that the patient docs not have appendieit s 
Complete resolution is the role 

Donhaueer, J L Primary acute mesenteric 
lymphadenitis Arch Surg 74 528 39i 1951 


INTESTINAL TUBERCULOSIS 


In the United States tuberculosis of the in 
testinal tract is almost always secondary to 
pulmonary tuberculosis The incidence rUe» 
sharply In far-advanced lung disease ^ 
The mode of infection is by ingestion o 
tubercle bacilli with the formation of ulcersuol 
lesions in the intestine, particularly the llM 

cecal region and Involvement of the meserrte 

lymph nodes 

Symptoms may be absent or mlnlmsl ev*® 
with extensive disease When present they 
usually consist of fever, anorexia 
flatulence distention after eating and 
tolerance There may be abdominal ® 
mild to severe cramps usually in the right 
lower quadrant and often after meals Con- 
stipation may be present, but mild to sever* 
diarrhea is more characteristic 

Abdominal examination Is not charaeler 
latlc although there may be mild right lo'** 
quadrant tenderness FIstula-in-ano may * 
evident Weight loss occurs 

There are no characteristic 

findings The presence of tubercle baclu 

the feces does not correlate with intestlna 
volvement 
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X-ray examination reveals irritability 
and spasm, particularly in the cecal region, 
irregular hypermotility of the Intestinal tract, 
ulcerated lesions and irregular filling defects, 
particularly in the right colon and Ileocecal 
region; and pulmonary tuberculosis. 

The prognosis varies with that of the 
pulmonary disease The intestinal lesions , 
usually respond to chemotherapy and rest when 
re-exposure to infecting material is prevented. 


Gaines, W. , Steinbach, H. L, , & E. Uowenhaupt: 
Tuberculosis of the stomach. Radiology S8* 
808-19, 1952. 


DISEASES OF THE COLON 
& RECTUM 


CHRONIC NONSPECIFIC 
ULCERATIVE COLITIS 


Eseentisls of IHagnosle 

• Bloody diarrhea with lower abdominal 
cramps. 

• Mild abdominal tenderness, weight 
loss, fever 

• Anemia, no stool pathogens 

•Specific x-ray and slgmoidoscopic 

abnormalities 

Differentiate from bacillary dysen- 
tery and amebic dysentery on the basis 
of specific stool pathogens. When rec- 
tal strictures have developed, differ- 
entiate from lymphogranuloma vener- 
eum by history and Frei test Other 
points in the differential are functional 
diarrhea, regional enteritis, Intestinal 
neoplasm, and diverticulitis 

General Considerations. 

Chronic ulcerative colitis is an inflamma- 
tory disease of the colon of unknown etiology 
characterized by bloody diarrhea, a tendency 
to remissions and exacerbations, and involve- 
ment mainly of the left colon. It is primarily 
a disease of adolescents and young adults but 
may have Its onset In any age group 

The pathologic process is that of acute 
nonspecific Inflammation in the colon, particu- 
larly the rectosigmoid area, with multiple. Ir- 
regular superficial ulcerations. Repeated 
episodes lead to thickening of the wall with 
scar tissue and the proliferative changes In the 


epithelium may lead to polypoid structures. 

The etiology is not kneuTJ. and may be multi- 
ple. 

Clinical Findings. 

A. Symptoms and Signs: This disease 
may vary from mild cases with relatively 
minimal symptoms to acute and fulminating, 
with severe diarrhea and prostration Diar- 
rhea Is characteristic, there may be up to 30 
or 40 discharges daily, with blood and mucus 
in the stools, or blood and mucus may occur 
without feces Constipation may occur Instead 
of diarrhea 

Nocturnal diarrhea is usually present 
when daytime diarrhea is severe. Rectal 
tenesmus may be severe, and anal inconti- 
nence may be present Cramping lower abdom- 
inal pain often occurs but is generally mild 
Anorexia, dyspeptic symptoms, malaise, weak- 
ness. and fatigability may also be present A 
history of food intolerance (milk products, 
spices) can often be obtained, and there is a 
tendency toward remissions and exacerbations. 

Fever, weight loss, and evidence of tox- 
emia vary with the seventy of the disease 
Abdominal tenderness is generally mild and 
occurs without signs of peritoneal irritation 
Abdominal distention may be present ui the 
fulminating form and is a poor prognostic sign. 
Rectal examination shows perianal irritation, 
fissures, hemorrhoids, fistulas, and abscesses 

B Laboratory Findings Hypochromic 
microcytic anemia due to blood loss is usually 
present In acute disease a polymorphonu- 
clear leukocytosis may also be present. The 
sedimentation rate is elevated Stools contain 
blood, pus, and mucus but no pathogenic or- 
ganisms. Hypoproteinemia may occur. In the 
fulminating disease electrolyte disturbances 
may be evident 

C X-ray Findings On x-ray the involve- 
ment may be regional to generalized and may 
vary from irritability and fuzzy margins in the 
mild case to pseudopolyps, decreased size of 
colon, shortening and narrowing of the lumen, 
and loss of haustral markings in the severe 
case. When the disease is limited to the rec- 
tosigmoid area, the barium enema may even 
be normal. 

D. Slgmoidoscopic changes are present in 
over 90^ of cases and vary from mucosal hy- 
peremia, petechiae. and minimal granularity 
in mild cases to ulceration and polypoid changes 
in severe cases. 
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Complications 

Pericolitis may develop with fever, in- 
creased pain and tenderness. and. at times 
even a palpable mass and x-ray evidence of 
narrowing Frank perforation may occur 

Perianal disorders such as hemorrhoids 
fissues, abscesses strictures, prolapse, and 
rectovaginal or rectovesical fistulas can oc- 
cur 

Malignant degeneration can take place. ac<i 
the incidence of carcinoma is higher in people 
with chronic ulcerative colitis 

Deficiency disease can occur presenting 
as retarded physical and sexual maturity (in 
disease starting in childhood), vitamin defi- 
ciency, fatly metamorphosis to cirrhosis of 
the liver and osteoporosis 

Erythema nodosum, pyoderma gangreno 
sum. and acute arthritis may develop 

Treatment 

A General Measures Bed rest is usuall/ 
necessary only in the acute phase but adequate 
rest periods can form an effective part of the 
dally routine of most patients The diet should 
be bland, but as appetizing and nutritious as 
possible (hlgh-ealone hlgh-protein hlgh- 
vltamin diet) For marked anorexia it is per^ 
mlsslble at times to use other than bland foods 
tf the patient so desires These patients can 
often tolerate meat fairly well If allergic 
factors are suspected elimination diets may 
be employed to advantage Supplementary 
vitamins may be administered, especially if 
nutrition is markedly disturbed 

The exact role of psychogenic factors 
has not been determined In any ease, anxiet/* 
producing mechanisms should be evaluated 
when possible These patients need consider-* 
ate understanding and reassurance Mild se- 
dation is often necessary for nervousness 
These patients often do well on the various 
antispasmodlc-sedative mixtures 

The various antipenstaltic agents em- 
ployed for any chronic diarrhea may be used 
Narcotics should be avoided if possible except 
for severe acute diarrhea Metamucll® or 
other vegetable mucilages may be used to In-* 
crease stool bulk 

If there is a bleeding tendency (due to 
hypoprothromblnemla), treatment with mena- 
dione or other vitamin K preparations may be 
Indicated 

Anti-infective agents are not specific or 
curative but good results and longer remis- 
sions have been reported with their use Matty 
sulfonamide preparations have been used In 
general, those which are poorly absorbed frof" 
the gastrointestinal tract are preferred ( 1 ) 


Sallcylazosulfapyrldazlne(Azulfl(ilne®), 2-8 c 
/day, (2) succinylsulfathlazole (Sulfa suxidine’ 

3 Gm every 4 hours, or (3) phthalylsulfathi 
azole (SuUathalidIne®) 1 5 Gm every4hou 
(may be doubled in cases of severe diarrhea] 
Penicillin, streptomycin, or chloramphenico 
may be indicated in certain instances of loca 
tzed perforation or systemic infection 

Corticotropin and the cortisones induce 
remissions in some instances, and their use 
should be considered in severe cases and 
whenever clinical control is difficult and the 
activity of the disease Is Interfering with other 
treatment measures They are usually given 
in courses of 1-3 months during exacerbatiaas 
They should be administered in high doses and 
gradually reduced as symptoms disappear 
Activity recurs when the drugs are discontin- 
ued before the onset of the natural cyclical re* 
V. •vwtia ♦.’jr. drroi.s. ace. used 
most profitably as adjuvants In the control of 
acute exacerbations of the disease and should 
probably be avoided for long-term use 

B Surgical Measures Surgery may be r** 
quired if medical therapy is not successful if 
ter an adequate trial Subtotal or iolil colee* 
tomy is the procedure of choice when surgery 
is indicated 

Prognosis 

The disease may have many remission* 
and exacerbations over many years At times 
the course is fulminant Permanent and com 
plete cure on medical therapy is unusual an® 
life expectancy is shortened Medical 
ures control the majority of cases ^ 
tomy Is necessary for severe disease and o"« 
in the presence of complications 

Crohn B B . & others Ulcerative colWs as 
affected by pregnancy New York Sta e 
Med 56 2651-7.1956 ^ 

Watklnson G , Thompson. H ,&.J C Go ^ 
Right-sided or segmental ulcerative co 
Brit J Surg 47 337-51, 1960 , 

Zetzel, 1. Ulcerative colitis New Eng ® 

J Med 251 610-5 and 653-8, 1954 


CONGENITAL MEGACOLON 
(Hirschsprung's Disease) 

Hirschsprung’s disease Is a 
disorder characterized by massive diia ® 
of the proximal colon due to loss of 
function In the distal sigmoid and rectum 
basic pathophysiologic abnormality Is a ® 
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reduced ganglion cells in the rectum and lower 
sigmoid with loss of propulsive aclUlty in this 
segment Dilatation and muscular hypertroplty 
above this level are compensatory 

Symptoms Include recurrent fecal impac~ 
tions that are relatively refractory to cathartics 
and more responsive to enemas, intre({uent 
bowel movements, and an enlarging abdomen 
The periods between defecations may be 3-4 
weeks or longer Stools are large and have an 
offensive odor Secondary symptoms include 
displacement of the thoracic contents causing 
dyspnea edema of the extremities and audible 
borborygmus 

Abdominal distention is often massive and 
associated with costal flaring Fecal masses 
and gas-filled loops of bowel are palpable in 
the abdomen, and sluggish visible peristalsis 
may be evident Signs of poor nutrition may 
be present, such as multiple vitamin deficien 
cles, emaciation, and retarded growth Sec- 
ondary signs such as abdominal hernia thin- 
ning of the abdominal wall and diastasis recti 
abdominis are frequently present 

X-ray shows a normal or narrowed seg- 
ment In the lower sigmoid or rectum and a 
dilated proximal colon 

In mild forms treatment may consist only 
of dietary supervision (avoiding high residue 
foods) and giving stool-softeners and lubri- 
cating agents Frequent enemas are neces- 
sary Parasympathomimetic drugs are useful 
on occasion 

If surgery is necessary the colon must be 
completely emptied and the gastrointestinal 
tract 8 terili 2 ed prceperatively Cecostomy or 
colostomy is not definitive but is a useful pre- 
Uminarj step until definitive surgery Is feas- 
ible or as a life-saving procedure In a critical- 
ly III child 

The surgical procedure of choice is ab- 
dominoperineal removal of the rectosigmoid 
the so-called "pull-through operation (Swen- 
son) 

Abdominoperineal resection and anasto- 
mosis will yield excellent results In S0% of 
cises 


Hiatt. R D. A further description of the 
pathologic physiology of congenital mega 
colon and the results of surgical treatment 
Pediatrics 21 B25-31, 1958 
Ward, B C. Hirschsprung s disease Lancet 
1 302-S, 1951 


DIVERTICULOSIS L 
DIVERTICULITIS 


Essentials of Diagnosis 

• Older person with left lower quadrant 
pain, constipation, and fever 

• Left lover quadrant tenderness with 
or without a palpable tender mass 

• Leukocytosis, blood may be present 
in the stool 

• X-ray evidence of diverticula and area 
of narrowing 

The constrictive lesion of the bowt;! 
shown on x ray or sigmoidoscoplc ex- 
amination must often be differentiated 
from carcinoma of the colon The x-ray 
appearance of a short lesion and abrupt 
transition to normal bowel, and the 
frequent occurrence of blood in the 
stool usually point to a carcinoma, 
but final differentiation can sometimes 
be made only by biopsy or at surgery 

General Considerations 

Diverticula In the colon become frequent 
with advancing age and in themselves cause no 
symptoms The inflammatory complication, 
diverticulitis probably affects 30-25% of 
diverticula at some time 

Diverticula may have all the coats of the 
large intestine (true diverticula) or may have 
only mucosa and serosa (false diverticula) 
Diverticulitis is most likely to occur In the 
latter type Although diverticula may occur 
throughout the gut they are most common In 
the sigmoid colon 

Inflammatory changes in divertlcuUtls 
vary from xojJd jxiflltratiDn In the wall of the 
sac to extensive inflammatory changes In the 
surrounding area (peridiverticulitis) with per- 
foration or abscess formation The changes 
are comparable to those seen in appendicitis 

Clinical Findings 

Divertlculosie without diverticulitis is 
asymptomatic 

A Symptoms and Signs There are com- 
monly Intermittent episodes of left lower quad- 
rant cramping to steady and sev'ere abdominal 
pain which may last for days Relief is often 
obtained by passing flatus or a boAOl move- 
ment Constipation is usual but diarrhea may 
occur Blood in the stool Is found In about 
20% of cases Massive hemorrhage may oc- 
cur Dysurla and frequency may occur 

Left lower quadrant and lefl rectal vault 
tenderness may be mild o- severe and signs 
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of peritoneal irritation may be present In 
about half of cases there is a left lower quad- 
rant mass Low-grade fever is present with 
attacks 

B Laboratorj Findings Polymcrptfio- 
nuclear leukocytosis occurs with acute attacks 

C X-ray Findings Barium enema may 
show the diverticula spasm and bypermotiUty 
of the Involved segment or Irregular narrow- 
ing of a long segment of the lumen with fusi- 
form ends and gradual transition to normal 
bowel 

D Sigmoidoscopic examination may 
demonstrate the diverticula and reveal fixation 
and narrowing at the rectosigmoid junction 

CotopUcatlona 

Perforation peritonitis and complete 
intestinal obstruction may occur but are rare 
Abscess and fistula formation also occur The 
fistula is usually veslco-sigmoid but may go 
to the skin or the perianal area 

Treatment 

Conservative management is preferred 
Give a bland diet as tolerated and anticon- 
stipation measures Nonconstipatlng antacid 
coating powders and gels vegetable oils (olive 
oil) mineral oil and vegetable gum laxatives 
may be used Antibiotics should be given for 
acute diverticulitis The preferred schedule 
is with penicillin, 600,000 units and strepto- 
mycin 0 S Cm every 12 hours Broad- 
spectrum antibiotics may be used 

Surgical resection may be Indicated m the 
event of complications 

Prognosis 

The usual case is mild and responds well 
to dietary measures and antibiotics 


Boles R S . Jr , & S M Jordan The dim 
cal significance of diverticulosis Gastro 
enterology 35 579-82 1958 
Uomer J L Natural history of diverticulosis 
of the colon Am J Digest Dis (New Series) 
3 343-50 1958 


POLYPS OP THE COLON 
h RECTUM 


Adenomatous polyps of the colon and rec- 
tum arc common benign neoplasms which are 
usually asymptomatic but tend to undergo 


malignant change Their frequency Is esti- 
mated at 6-107« in middle life, and the ma)or 
ity are within reach of the sigmoidoscope 
Bleeding or occasionally alterations in bowel 
function may occur, but the majority are dIs* 
covered Incidentally 


Enqulst I F The Incidence and significance 
of polyps of the colon and rectum Surgery 
42 681-9, 1957 

Rider, 3 A , ii others Polyps of the colon 
and rectum their Incidence and relationshp 
to carcinoma Am J Med 16 555 S4, 1354 
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Essentials of Diagnoels 

• Dyspeptic symptoms and altered bowel 
function (constipation or diarrhea) 

• Blood In the feces, unexplained anemia 
weight loss 

• Palpable mass involving colon 

• Sigmoidoscopic or x-ray evidence of 
bowel lesion 

Cancer of the colon may need to be 
differentiated from diverticulitis able# 
is usually associated with fever and M* 
a different x-ray appearance Func 
tional bowel distress may also simu 
late cancer of the colon 

General Considerations 

Carcinoma of the colon is a common nee 
plasm particularly In men past 50 Thel« 
half of the colon is more frequently iBvohe 
than the right 

Clinical Findings 

A Symptoms and Signs Profound wesSi 
ness and pallor due to chronic blood loss or 
depressed erythropoiesiB (or both) may 
m right colon lesions In the absence ol 
live symptoms However, bloody diarrhea 
constipation often episodic is usually 
ent Obstructive symptoms, more 
left colon lesions, are generally chrome a 
Incomplete and associated with cramphi? 
borborygmus although acute obstrucho'' ® 
occur Gross blood In or on the stool an 
weight loss and cachexia are late 
Findings Include weight loss, a palpable 
In the colon and with metastasis, enlarg 
liver or rectal shelf 
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B. Laboratory Findings The anemia is 
that of chronic blood loss, i.e., microcytic 
hypochromic. Occult blood Is often found m 
the stool 

Barium enema shows an irregular filling 
defect or annular constriction which In low 
lying lesions may be visualized on sigmoido- 
scoplc examination. 

Complications . 

Complications include metastases. ob- 
struction, perforation (rare), and hemorrhage 
(rare). 

Treatment. 

The only curative treatment In cancer of 
the large bowel is wide surgical resection of 
Ahr .WAnr Ahr i-egAnar,? jp/Arr 

adequate bowel preparation and appropriate 
supportive measures When a significant de- 
gree of mechanical obstruction is present, a 
preliminary transverse colostomy or cecos- 
tomy is necessary. Even when the lesion is 
incurable, palliative resection may be of value 
to relieve obstruction, bleeding, or the symp- 
toms of local invasion 

Management of the Bladder After Combined 
Abdominoperineal Resection. 

Postoperative urinary retention occurs In 
one-fourth of abdominoperineal reseetiona and 
persists longer than 3 months in 10% of cases 
Formerly this was regarded as neurogenic, but 
present opinion holds that mechanical factors 
are largely responsible Some degree of pros- 
tatism is frequently present, and is aggravated 
by loss of support of the base of the bladder, 
vesical neck, and prostatlc urethra, so that 
the physiologic balance is disturbed and the 
bladder decompensates 

Constant bladder drainage with a Foley 
catheter Is maintained for 7 days after a com- 
bined abdominoperineal resection If by this 
time the patient Is fully ambulatory and con- 
valescence is normal, the catheter is removed 
In the morning and voiding is attempted. The 
amount of residual urine is determined that 
afternoon or evening. If more than 150 ml 
are present, either the catheter is replaced 
for 48 hours or the patient is caUieterlzed 
several times at Intervals of 8-10 hours 
Even if voiding seems satisfactory, the patient 
should be catheterized for residual urine once 
daily for 2-3 days. If voiding is poor, bethane-. 
chol chloride (UrechoUne'®) may be helpful. In 
patients whose general condition and convales- 
cence are satisfactory. Ineffective conserva- 
tive treatment should not be prolonged more 
than 3 weeks. Transurethral resection of the 
prostate is then done with Immediate excellent 
results in about 90% of patients. 


Care of the Colostomy. 

The commonest permanent colostomy is 
the sigmoid colostomy made at the time of 
combined abdominoperineal resection. Ab- 
dominal distention must be avoided postoper- 
ativety by gastric tube suction until bowel ac- 
tivity returns. This is essential because 
tension on the colostomy Involves the danger 
of retraction. 

Colostomy irrigation is begun about one 
week after operation Each day, a well-lubri- 
cated catheter or rectal tube is gently inserted 
about IS cm (6 in ) into the colostomy and 500- 
1000 ml of water are instilled from an enema 
can or bag held 30-60 cm. (1-2 feet) above the 
colostomy. After the bowel has become accus- 
tomed to regular enemas, evacuation will oc- 
cur wj^ca atxmt ane-hatf hour after the Irriga- 
tion Some individuals have regular movements 
without irrigation A small gauze or dispos- 
able tissue pad worn over the colostomy, held 
in place by a wide elastic belt or ordinary gir- 
dle, is usually all the protection required dur- 
ing the day For several months postoperative- 
ly the patient dilates the colostomy once daily 
by insertion of an index finger Commercial 
colostomy kits make care simple and conven- 
ient 

Three important principles of colostomy 
managemset are a routine time for bowel evac- 
uation. complete emptying after irrigation, and 
regulation of diet to avoid diarrhea The pa- 
tient with a colostomy can live a normal lire. 

Stricture, prolapse, and wound hernia are 
late colostomy complications requiring surgi- 
cal correction Skin irritation is lesa likely 
to occur than with ileostomy. 

Prognosis. 

Prognosis Is good if resection is accom- 
plished before nodal spread has occurred The 
five-year cure rate la 50%. 

Muir, E.^ : The diagnosis of carcinoma of 
the colon and rectum- a review of 714 cases. 
Brit J.Surg. 44:1-7, 1956. 

Welch. C E . & W.P Glddings- Carcinoma 
of colon and rectum- observations of Mass- 
achusetts General Hospital cases, 1937- 
1948. New England J. Med, 244-859-67, 

1951. 
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CANCER or THE RECTUM 


DISEASES OF THE ANUS 


Essentials of Dia^osis 

• More frequent bowel movements with 
blood and mucus, tenesmus 

• Palpation of tumor on rectal examina- 
tion 

• Visualization and biopsy on proctosig- 
moidoscopjc examination 

Cancer of the rectum must be dis- 
tinguished from other causes of rectal 
bleeding such as hemorrhoids fis- 
sures, and anal derniatitls It is im- 
perative In all cases of rectal bleeding 
to rule out carcinoma of the rectum or 
colon, which may occur concomitantly 
with benign lesions 

General Considerations 

Carcinoma of tiie rectum is the second 
most common malignancy in the gastrointes- 
tinal tract It is predominantly a disease of 
man. usually over 50 years of age Adenomas 
which have undergone malignant change are 
believed to be the initial lesions in many cases 
The lesions tend to be polypoid or flat and ul- 
cerated 

Cliideal Findings 

A> Symptoms and Signs Bowel move- 
ments are usually more frequent without 
change in consistency o! the feces Tenesmus 
often occurs, and constipation and cramps may 
occur Ute Vague dyspepsia and anorexia are 
late symptoms 

The tumor is usually palpable on rectal 
examination Routine rectal examination may 
disclose an asymptomatic lesion 

B. Laboratory Findings Blood and often 
mucus occur in the stool 

C . The tumor can be visualized and blop- 
sled via proctosigmoidoscopic examination 

Treatment. 

Treatment is as for carcinoma of the 
colon 

Prognosis 

The five -j ear cure rate following surgical 
resection is about 50^. 


Mayo, C IV , A O A Fly Analysis of five 
year survival In carcinoma of the rectum 
and rectosigmoid Surg Cynec & Obst 
103 94-100, 1956. 


HEMORRHOIDS 


Internal hemorrhoids are varices of that 
portion of the venous hemorrhoidal plexus 
which lies submucosally just proximal to the 
dentate margin External hemorrhoids arise 
from the same plexus but are located subcu- 
taneously immediately distal to the dentate 
margin Portal obstruction and pregnancy are 
important specific causes of hemorrhoids, but 
In most cases the etiology is obscure Strain- 
ing at stool, constipation, diarrhea, prolonged 
sitting, and anal infections are contributing 
factors and may precipitate complications such 
as thrombosis 

The symptoms and signs of hemorrhoids 
are painful defecation rectal bleeding, and 
protrusion The hemorrhoids can be seen with 
the anoscope Rarely, hemorrhoids cause 
chronic bleeding which results in anemia 

In mild cases treatment consists of regu- 
lating bowel habits with stool softeners, e g . 
dloctyl sodium sulfosucelnate (e g , Colsee*} 
or mineral oil and relieving pain with rectal 
suppositories e g Anusol® Warm sits 
baths may also provide relief 

Injection treatment may be indicated for 
mild cases or for severe cases if surgety is 
contraindicated or refused 

Hemorrhoidectomy la the treatment of 
choice in severe cases 

Hemorrhoids may divert attention from 
polyps, carcinoma, or other serious bowel 
disease Therefore, rectal bleeding and ano- 
rectal symptoms must not be attributed to 
hemorrhoide until other conditions are ruled 
out Before hemorrhoidectomy is performed, 
patients should be examined with the sigmoido- 
scope A barium enema Is Indicated on all pa- 
tients with a history of bleeding and routinely 
on all patients over 40 


CRYPTmS & PAPILLITIS 


Anal pain and burning of brief duration 
with defecation is suggestive of cryptltls and 
papiUltis Digital and anoscopie examination 
reveals hypertrophied papillae and indurated 
or Innamed crypts Treatment consists of 
mineral oil by mouth, anorectal ointment 
(Nuzme'^) or suppository (Anusol®) after each 
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bo^^el movement, and local application of 5% 
phenol in oil or carbol fuchsin compound to 
the crypts If these measures fail, surgical 
excision of involved crypts and papilla should 
be considered 


FISSURE-IN-ANO 


Acute fissures represent recent breaks In 
the anal lining caused by the trauma of bowel 
movements They usually clear if bowel move- 
ments are kept regular and soft (e g . with 
mineral oil) The local application of a mild 
styptic such as l-STo silver nitrate or 
gentian violet solution may be of value 

Chronic fissure is characterized by (1) 
acute pain during and after defecation, (2) 
spotting of bright red blood at stool with occa- 
sional more abundant bleeding, (3) tendency to 
constipation through fear of pain, and (4) the 
late occurrence of a sentinel pile, a hyper- 
trophied papilla, and spasm of the anal canal 
(usually very painful on digital examination) 
Regulation of bowel habits with mineral oil or 
other stool softeners, sltz baths and anal 
suppositories (e g.. Anusol^), bid. should 
be tried If these measures fail, the fissure, 
sentinel pile, or papilla and the adjacent crypt 
must be excised surgically Postoperative 
care is along the lines of the preoperative 
treatment 


ANAL ABSCESS 


Perianal abscess should be considered the 
acute stage of an anal fistula until proved other- 
wise The abscess should be adequately 
drained as soon as localized. Mot altz toths 
may hasten the process of localization The 
patient should be warned that after drainage of 
the abscess he may have a persistent fistula 
It is painful and fruitless to search for the in- 
ternal opening of a fistula in the presence of 
acute Infection 


FESTULA-IN-ANO 


About 957a of all anal fistulas arise in an 
anal crypt and they are often preceded by an 
anal abscess. If an anal fistula enters the 
rectum above the pectinate line and there la 
no associated disease in the crypts, ulcerative 
colitis, rectal tuberculosis, lymphogranuloma 


venereum, cancer, or foreign body should be 
considered In the differential diagnosis. 

Acute fistula Is associated with the chron 
purulent discharge from the fistulous opening 
on the ekin near the anus There is usually 
local itching, tenderness, or pain aggravated 
by bowel movements Recurrent anal absces 
ses may develop The involved crypt can oc- 
casionally be located anoscopically with a cry 
hook Probmg the fistula should be gentle be 
cause false passages can be made with ease, 
and in any case demonstration of the internal 
opening by probing is not essential to the diag 
nosis 

Treatment is by surgical incision or ex- 
cision of the fistula under general anesthesia 
If a fistula passes deep to the entire anorectal 
ring so that all the muscles must be divided ij 
order to extirpate the tract, a two-stage oper 
ation must be done to prevent incontinence 


ANAL CONDYLOMAS 


These wart-like poplUemas of the peri- 
anal skin and anal canal flourish on moist, 
macerated surfaces, particularly in the pres- 
ence of purulent discharge They are not tru« 
tumors but are infectious and auto-lneculable, 
probably due to a varus They must be dietin' 
guished from condyloma Uta caused by syphlll 
The diagnosis of the latter rests on the poslth 
seroioglc test for syphilis or the discovery of 
Treponema pallidum on dark-field examinatioi 

Treatment consists of careful application 
of 257* podophyilin in tincture of benzoin to the 
lesion (with bare wooden or cotton-tipped ap- 
plicator Bllcks to avoid contact with uninvolvei 
skin) Ccmdylomas in the anal canal are treat 
ed through the anoscope and the painted 'site 
dusted with powder to localize the application 
and minimize discomfort Electrofulguratlon 
under local anesthesia is useful If there are 
numerous lesions Local cleanliness and the 
frequent use of a talc dusting ponder are es- 
sential 

Condylomas tend to recur The patient 
should be observed for several months and ad* 
viaed to report promptly If new lesions appear 


BENIGN ANORECTAL STRICTURES 


Congenital. 

Anal contracture or stenosis in infancy 
may result from failure of disintegration of tht 
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anal plate in fetal life The narrowing is 
treated by careful repeated dilatation Insert- 
ing progressively larger Hegar dilators until 
the anus admits first the little and then the in- 
dex finger 

Traumatic 

Acquired stenosis is usually the result of 
surgery or trauma which denudes the eplthell 
um of the anal canal Hemorrhoid operations 
In which too much skin is removed or which are 
followed by infection are the commonest cause 
Constipation ribbon stools and pain on defe- 
cation are the most frequent complaints Ste- 
nosis predisposes to fissure low-grade infec- 
tion and occasionally fistula 

Prevention of stenosis sfter radical anal 
surgery is best accomplished by local cleanli- 
ness hot sitz baths and gentle insertion of 
the well-lubricated finger twice weekly for 
2-3 weeks beginmng 2 weeks after surgery 
When stenosis is chronic but mild graduated 
anal dilators of increasing size may he Insert- 
ed daily by the patient For marked stenosis 
a plastic operation on the anal canal Is advts 
able 

Inflammatory 

A Lymphogranuloma Venereum This 
viral disease is the commonest cause of in- 
flammatory stricture of the anorectal region 
Acute proctitis due to lymphatic spread of the 
virus occurs early and may be followed by 
perirectal infections sinuses and formation 
of scar tissue (resulting in stricture] Frei 
and complement fixation tests are positive 

The tetrac\cllne drugs are curative In the 
Initial phase of the disease When extensive 
chronic secondary Infection is present or when 
a stricture has formed repeated biopsies are 
essential because epidermoid carcinoma de- 
velops in about 4% of strictures Local opera- 
tion on a stricture may be feasible but a 
colostomy or an abdominoperineal resection 
is often required 

B Granuloma Inguinale This disease may 
cause anorectal fistulas Infections and stric- 
tures The Donovan body is best identified in 
tissue biopsy when there Is rectal Involvement 
Epidermoid carcinoma develops in about 4*'» of 
cases with chronic anorectal granuloma 

The early lesions respond to tetracyclines 
Destructive or constricting processes may re- 
quire colostomy or resection 


ANAL INCONTINENCE 


Obstetric tears, anorectal operations 
(particularly fistulotomy), and neurologic dis- 
turbances are the most frequent causes of anal 
incontinence When incontinence is due to 
surgery or trauma surgical repair of the di- 
vided or tom spMncter is indicated Repair of 
anterior laceration due to childbirth should be 
delayed for 6 months or more after parturition 


SQUAMOUS CELL CARCINOMA 
OF THE ANUS 


These tumors are relatively rare com- 
prising only 1-2% of all malignancies of the 
anus and large intestine Bleeding pain and 
local tumor are the commonest symptoms 
Because the lesion vs often confused with 
hemorrhoids or other common anal disorders, 
immediate biopsy of sny suspicious mass or 
ulceration in the anal area is an essential diag- 
nostic precaution These tumors tend to be- 
come annular Invade the sphincter, and 
spread upward into the rectum 

Except for very sraall lesions (which can 
be adequately excised locally) treatment Is by 
combined abdominoperineal resection Radi- 
ation therapy is reserved for palliation and for 
patients who refuse or cannot withstand opera- 
tion Metastases to the inguinal nodes are 
treated by radical groin dissection when clini- 
cally evident The five-year survival rate 
after resection is about 50% 


Hayden. E P Proctology New England J 
Med 260 420-9 1959 

Turell. R Hemorrhoids advances and re- 
treats Am J Surg 89 154-66. I960 


DISEASES OF THE LIVER 
& BILIARY TRACT 


JAUNDICE 


CUsslflcatlon of Jaundice 

A Prehepatic Hemolytic disorders 

B Hepatic 

1 Congenital e g , Dubin-JcJinson syn- 
drome 
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Laboratory Bcamlnattona in 
Hepatocellular &Ob8tructive Jaundice 


Tests 

Normal Values 

Hepatocellular 

Jaundice 

Uncomplicated 
Obstructive Jaundice 

Bilirubin 

Direct 

0 1-0 4 rag /100 ml 


Increased 



Increased 

Increased 



L&SSSsaHHBI 

Increased 

Urine urobilin 
ogen 

0 4 mg 124 hours 

Increased 

Markedly decreased ii\ 
complete obstruction 

Stool urobilin 

40-280 rag /24 hours Semi 
quantitative +1-20 -1-30 

Unchanged or 
lowered 

Decreased “ 

Bromsulphaleln 
retention 
(5 mg yKg ) 

in 30 minutes none in 45 

minutes 

Increased 

Increased 

Cephaim 

flocculation 




Thjmol turbid- 
ity 

0 4 units 

Over 4 units 

Not o\er 4 umts 

Serum protein 

Albumin 3 4 6 5 Cm /100 ml 

Globulin 2 3 5 Gm /lOO ml 

Total 5 7-8 2Gm /lOOml 

BiHI 

Unchanged 

Alkaline phos- 

phatase 

2 4 5 Bodansky units 

Increased 

Increased 

Cholesterol 

ToUl 

100-2S0 mg /lOO ml 

Decreased if 
damage severe 

Increased 

Esters 

60 7S mg / 100 ml 


Normal 



Prolonged if dam 
age severe 

Prolonged if obstruc - 
tion marked 

Serum glutamic 
pyruvic trans- 
aminaselSGPT) 
and serum glu- 
tamic oxaloace- 
tic transami- 
nase (SUOT)' 
titers 

SgPT, S-3S units 

SCOT 5-40 units 

Increased in viral 
hepatitis 

Usually unchanged 
may be increased 


2 Hepatocellular e g hepatitis cir 
rhosls 

3 Hepatocanallcular e g intrahepatic 
obstruction chlorpromazlne toxicity 

C Posthepatic Extrahepatic obstruction 

1 Intermittent e g stone 

2 Complete e g carcinoma of pan 
creas 

Manifestations of Diseases Associated With 
Jaundice 

A Prehepatlc Hemolysis weakness 
Abdominal or back pain may occur with acute 


hemolytic crisis hormaj stool and urine 
color Jaundice Splenomegaly is usually 
prominent except in sickle cell disease 
Hepatomegal> variable 

B Hepatic Malaise anorexia low gra<^^ 
fever right upper quadrant discomfort Dari^ 
urine Jaundice amenorrhea Fnlarged ten 
der liver vascular spiders palmar erythem^ 
ascites gynecomastia sparse body hair 
fetor hepaticus 

C Posthepatic Colickv right upper quad, 
rant pain weight loss (carcinoma) jaundice 
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dark urine, light stool Fluctuating jaundice 
and IntcrrtuUently colored stools Indicate 
intermittent obstruction from stone Blood in 
stools suggests malignancy Hepatomegaly, 
visible and palpable gallbladder (Courvolsier's 
gallbladder) Ascites, rectal shelf, and weight 
loss indicate malignancy Chills and fever 
suggest stone with cholangitis 


I anger, F M • The meaning of liver function 
tests Am J Med 16 565-73, 1954 
Relnhold, J G Chemical evaluations of the 
functions of the liver Clin Chem 1 351 
421. 1955 


VIRAL HEPATITIS 
(Infectious Hepatitis & Homologous 
Serum Hepatitis) 


Essentials of Diagnosis 

. Anorexia, nausea vomiting, malaiee, 
symptoms of upper respiratory infec- 
tion, aversion to smoking 

• Fever enlarged, tender liver jaundice 

• Normal to low WBC abnormal hepato- 
cellular liver function tests 

• Liver biopsy characteristic 

Differentiate viral hepatitis from 
ether diseases that cause hepatitis or 
involve the liver such as Well s dis- 
ease, amebiasis cirrhosis Infectious 
mononucleosis, and toxic hepatitis 
The prodromal phase or the nonlcterlc 
form of the disease must be distin- 
guished from other infectious diseases 
such as influenza, upper respiratory 
infection and the prodromal stages of 
the exanthematous diseases In the 
obstructive phase of viral hepatitis it 
'A •Jft.'VlWJ.T} *A ’ftlA 'WA VJrftn 'dwV.Tlrt.' 
tive lesions such as choledocholithi- 
asis, chlorpromazlne toxicity and 
carcinoma of the head of the pancreas 
Homologous serum hepatitis is clini- 
cally indistinguishable from infectious 
hepatitis 

General Considerations 

Infectious hepatitis is a viral Infection of 
the liver »hlch may occur sporadically or in 
epidemics The liver involvement is a part of 
a generalized Infection but dominates the clin- 
ical picture This disease is the most com- 
mon infection of the liver, and often becomes 
a major health problem in crowded establish- 
ments. e g . military bases Transmission 


of the virus is by the intestinal-oral route 
The virus is present in the feces and blood 
during the prodromal and acute phases, and 
often in asymptomatic carriers, and may per- 
sist for long periods without symptoms after 
the acute disease The Incubation period is 
2-6 weeks 

Homologous serum hepatitis is a viral in- 
fection of the liver transmitted by the inocula- 
tion of contaminated blood or blood products 
The virus is similar to that which causes in- 
fectious hepatitis but is immunologlcally dis- 
tinct, and little or no cross-immunity exists 
between the tuo diseases The virus Is found 
only in the blood and tissues of an infected 
person and is never excreted via the Intesti- 
nal tract The incubation period is 6 weeks to 
6 months The pathologic findings are identi- 
cal vfith those of Infectious hepatitis Clinical 
features are also similar, but there is always 
a history of injection the disease is more 
common in the older age groups, and the onset 
Is more often insidious than abrupt These 
facts with the longer incubation period, often 
allow clinical differentiation but in many 
cases the exact type cannot be determined 

Pathologic findings in both diseases are 
varying degrees of necrosis of the parenchymal 
colls and cellular mononuclear exudation The 
reticulum framework is generally preserved, 
although it may become condensed Healing Is 
regeneration from surviving cells, usually 
without distortion of the normal architecture 

Clinical Findings 

The clinical picture la extremely variable, 
ranging from asymptomatic infection without 
jaundice to a fulminating disease and death in 
a few days 

A Symptoms 

1 Prodromal phase - The speed of onset 
varies from abrupt to insidious with general 
ma'ia'me mya'igia, tatigrfdfi’fiy. upper respiru- 
tory symptoms (coryza scratchy throat), and 
severe anorexia out of proportion to the degree 
of Illness Nausea and vomiting are frequent, 
and diarrhea or constipation may occur Fever 
IS generally present but is rarely over 39. 
(103*F ) Chills or chilliness may mark an 
acute onset 

Abdominal pain is generally mild and con- 
stant In the upper right quadrant or right epi- 
gastrium, and is often aggravated by jarring or 
exertion A distaste for smoking may occur 
early In the illness 

2 Icteric phase - Clinical Jaundice occurs 
after 5-10 days but may be present at the on- 
set, although many patients never develop clin- 
ical jaundice With the onset of jaundice there 
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is often an intensification of the prodromal 
symptoms followed by progressive clinical im- 
provement 

3 Convalescent phase - There is an in- 
creasing sense of well being, return of appe- 
tite. and disappearance of jaundice, abdominal 
pain, and fatigability 

B Signs Hepatomegaly, rarely exces- 
sive and often variable from day to day, is 
present In over half of cases I/lver tender- 
ness is often present Splenomegaly Is pres- 
ent In lS7ff of cases, and soft lymphadenopathy 
especially cervical, may occur Signs of 
general toxemia vary from minimal to severe 

C Laboratory Findings The WBC is 
normal to low, and abnormal lymphocytes 
(virus lymphocytes) may be present Mild 
proteinuria Is common, and blllrublnuna often 
precedes the appearance of jaundice Acholic 
stools are often present during the initial 
icteric phase Liver function tests tend to 
reflect hepatocellular damage with abnormal 
cephalln noeculatten, BSP, thymol turbidity, 
and SCOT and SGPT values There is de- 
creased hippuric acid synthesis, and depres- 
sion of cholesterol esters, increased gamma 
globulin, and uroblUnogenurla In the chol- 
angloUtic variety the liver function tests may 
indicate obstruction as well 

Liver biopsy generally shows the charac- 
teristic pathology 

Treatment. 

A General Measures Bed rest Is neces- 
sary until the initial acute symptoms have sub- 
sided and should be maintained judiciously 
until clinical and laboratory evidence of the 
acute disease has disappeared Absolute bed 
rest beyond the most acute phase Is not war- 
ranted The return to activity during the con- 
valescent period should be gradual It Is 
essential to keep a close check on the patient s 
actual Intake and output during the acute phase 
If (and only if) the patient is unable to take or 
retain food or fluids by mouth, give 10% glu- 
cose solution IV If the patient shows signs 
of impending hypatic coma, protein should be 
restricted to 40 Gm fday and increased as 
improvement progresses In general, dietary 
management consists of giving a palatable diet 
as tolerated Patients with infectious hepa- 
titis should avoid physical exertion, unneces- 
sary transportation, alcohol, all medication 
whenever possible, especially barbiturates, 
morphine, and sulfonamides, and surgery, 
especially with general anesthesia 

Corticotropin or adrenal glucocorticoids 
are recommended only in the following circum- 


stances* (1) If the patient s condition is deteri- 
orating. (2) If serum bilirubin remains high 
{> 13 mg /lOO ml ), or (3) if convalescence is 
prolonged (icterus index > 10 Gm /lOO ml for 
2 weeks or longer) These agents should not 
be given routinely in viral hepatitis 

Prevention 

Isolation of infected individuals is recom- 
mended Human immune globulin, 0 02-0 05 
ml /lb , may prevent or ameliorate the disease 
if given to exposed persons during the incuba- 
tion period Avoid unnecessary transfusions, 
especially of possibly infected blood, serum, 
or plasma 

Prognosis 

In the great majority of cases of infectious 
hepatitis climeal recovery la complete in 3-16 
weeks Laboratory evidences of disturbed 
liver function may persist longer Over-all 
mortality is less than 1%, but is higher in older 
people (particularly m postmenopausal women) 
In a few cases the course is prolonged or 
symptoms are recurrent, v.ith eventual full 
recovery Cirrhosis of the portal or post- 
necrotic types or chronic progressive hepa- 
titis develops infrequently 

Homologous serum hepatitis Is a more 
severe illness than infectious hepatitis since 
it 18 more likely to occur In older persons, 
often as a complication of other diseases treat- 
ed vath blood or blood products It occurs as 
a complication in 0 25*3% of blood transfusions 
and up to 12% of pooled plasma transfusions 
The asymptomatic carrier state and persist- 
ent viremia after acute disease make control 
of contamination in donor blood extremely 
difficult 


Krugman, S . & others Infectious hepatitis 
JAMA 174 823-30, 1960 
Murray, H Viral hepatitis Bull New York 
Acad Med 31 341-58, ld35 
Ward, R , b others Infectious hepatitis 
studies of its natural history and preven 
tlon New England J Med 258 407-16, 

1958 


VARIANTS OF INFECTIOUS HEPATITIS 


Cholangiolitlc Hepatitis. 

There Is usually a cholestatic phase In the 
initial icteric phase of infectious hepatitis, 
but in occasional cases this is the dominant 
manifestation of the disease The course 
tends to be more prolonged than that of ordi- 
nary hepatitis, and biliary cirrhosis may de- 
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velop The sjmptoms are often extremely 
mild, bu^ j-iundice is deeper and pruritus ts 
often present Laboratory tests of liver func- 
tion indicate obstruction with marked hyper- 
bllirubinuna elevated alkaline phosphatase 
and cholesterol, and normal flocculation reac- 
tions Differentiation from extrahepatic ob- 
struction may be difficult even with liver bi- 
opsy 

Gall, E A , & H Braunsteln Hepatitis with 
manifestations simulating bile duct obstruc- 
tion (So-called “cholangiolitlc hepatitis “*) 
Am J Clin Path 25 1113-27, 1955 
Watson C J . F W Hoffbauer The prob- 
lem of prolonged hepatitis with particular 
reference to the cholangiolitlc type and to 
the development of cholangiolitlc cirrhosis 
of th" liver Ann Int Med 25 195-227. 

1946 

Fulminant Hepatitis 

Hepatitis may take a rapidly progressive 
course terminating in less then 10 days Ex- 
tensive necrosis of Urge areas of the liver 
gives the typical pathologic picture of acute 
liver atrophy Toxemia and gastrointestinal 
symptoms arc more severe and hemorrhagic 
phenomena are common Neurologic symptoms 
of hepatic coma develop (see Portal Cirrhosis, 
below) Jaundice may be absent or minimal 
but laboratory tests show extreme hepatocellu- 
lar damage 

Chronic Hepatitis 

The persistence of symptoms 6 months or 
more after an acute episode of hepatitis pre- 
sents a problem of differentiation of psycho- 
neurosis and hepatitis Anorexia, fatigability, 
vague dyspepsia and variable tenderness and 
enlargement of the liver are present Labora- 
tory findings Include hyperbillrubinurta posi- 
tive flocculation tests bromsulphalein reten- 
tion. urobilinogenurla, and increased gsmma 
globulin Liver biopsy gives evidence of 
hepatitis The diagnosis of chronic hepatitis 
should be based on objective evidence of liver 
dysfunction and preferably liver biopsy in 
addition to •jymp'oms 

Chronic hepatitis may cause mild pro- 
longed disability or it may progress to death 

Kimkel. H G . Libby, D H , & C L HoagUnd 
Chronic liver disease following infectious 
hepatitis 1 Abnormal convalescence 
from Initial attack Ann Int Med 27 Z02-X9 

1947 

MacDonald. R A , AG.K Mallory* The 
Natural hls‘ory of postnecrotic cirrhosis 
a study of 221 autopsy cases Am J Med 
24*334-37. 1938 


DRUG HEPATITIS 


Hepatitis due to drug ingestion may as- 
sume two clinical courses. It maybe Indistin- 
guishable from Infectious hepatitis (hepato- 
cellular type), or it may resemble obstructive 
jaundice (cholestatic typs) The reaction may 
occur at any time during the administration of 
the drug It usually clears within a few weeks 
of discontinuance of the drug 

Treatment consists of drug withdrawal 
and symptomatic and supportive measures as 
for acute hepatitis If the illness is severe, 
cortisone, 100 mg daily (or comparable doses 
of the various cortisone analogues), may be 
useful 

Steigmann. F The early recognition of drug- 
induced liver disease M Clin North 
America 44 183-92, 1960 


FATTY LIVER 


Fatty liver is due to chronic malnutrition 
tt Is primarily the result of excessive alcohol 
ingestion with poor dietary intake, but tt is also 
seen In diabetic melUtus, obesity, kwashiorkor, 
and galactosemia The diagnosis depends upon 
the observation of hepatomegaly with relative- 
ly normal liver function and the characteriatle 
fatty liver changes on biopsy 

Leevy. C M Fatty liver a study of 270 
patients with biopsy proven fatty liver and 
a review of the literature Medicine 41' 
249-76, 1962 


PORTAL CIRRHOSIS 


Essentials of Diagnosis 

• Weakness, anorexia, gastrointestinal 
complaints right upper quadrant pain, 
hematemesis 

• Hepatosplenomegaly. spider angiomas 
ascites dependent edema, mild jaun- 
dice. weight loss 

• History of alcoholism or nutritional 
deficiency 

• Hepatocellular dysfunction shown by 
liver function tests, esophageal varices 

• Liver biopsy shows characteristic find- 
ings 
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Differentiation of portal cirrhosis 
from other types of cirrhosis may be 
difficult Hemochromatosis occurs 
almost exclusively in males and is 
associated with pigmented skin Post- 
necrotic cirrhosis occurs more often 
in women and in younger Individuals, 
often with a history of infectious hepa- 
titis Biliary cirrhosis Is marked by 
jaundice, hyperlipemia and skin pig- 
mentation 

General Considerations 

Portal cirrhosis Is the most common 
form of chronic liver disease It is due to 
many causes, but in a significant number of 
cases no cause can be determined The follov.- 
Ing may play a role In etiology malnutrition 
(especially vitamin B complex deficiency), al- 
coholism, hepatitis (rarely) chronic and re- 
peated exposure to hepatotoxlns, congenital 
syphilis, and Infestations such as schisto- 
somiasis, clonorchiasls and malaria 

The essential pathologic features are de- 
generation and necrosis of hepatic cells, often 
with fatty metamorphosis, nodular regenera- 
tion with loss of the normal lobular pattern 
and relationships to blood vessels and bile 
ducts, increased fibrous tissue usually in 
thin strands, bile duct proliferation, and in- 
flammatory cell infiltration during phases of 
active parenchymal degeneration The major 
distinguishing characteristic (from other types 
of cirrhosis) is the uniformity of the process, 
the nodules are less than 0 5 mm in diam- 
eter Alteration of portal blood flow leads to 
congestive splenomegaly and other evidences 
of portal hypertension such as esophageal 
varices 

The incidence is higher In males and the 
age at onset is from 40 to 60 years 

Clinical Findings 

A Symptoms and Signs Portal cirrhosis 
may cause no symptoms for long periods, both 
at the onset and later in the course (compen- 
sated phase) The onset of symptoms may be 
insidious or, less often, abrupt Abrupt onset 
is usually precipitated by stress Weakness, 
fatigability, and weight loss are common 
Anorexia Is always present and may be ex- 
treme, with nausea flatulence, and often 
vomiting Abdominal pain Is due to gaseous 
or ascitic distention or more characteristi- 
cally, consists of aching In the right upper 
quadrant or right epigastrium as a result of 
hepatic enlargement Diarrhea Is frequently 
present but c^me patients become constipated 
Menstrual alteration (usually amenorrhea). 
Impotence, loss of libido sterility, and pain- 


ful enlarged breasts in men (rare) may oc<:ur 
Hematemesis is the presenting symptom in 
15-25%, 

In 70% of cases the liver is palpable, usu- 
ally firm (due to fibrosis) and with a blunt edge 
Skin manifestations consist of spider sngloraas 
(generally only on the upper half of the body), 
palmar erythema (mottled redness of the 
thenar and hypothenar eminences), telangiec- 
tasis of exposed areas, and evidence of vita- 
min deficiency Weight loss and the appear- 
ance of chronic illness are present Jaundice, 
usually not a presenting sign is generally 
mild except in the terminal phase Ascites 
hydrothorax dependent edema and purpuHc 
lesions are lat-* findings, the precoma state 
(tremor, dysarthrias, rigidity sluggish pu- 
pils delirium drowsiness) and coma are very 
late findings Gynecomastia pectoral and 
axillary alopecia and testicular atrophy may 
be present Fever is present In 35% and 
splenomegaly in 35-50% of cases The super- 
ficial veins of the abdomen and thorax are di- 
lated (collateral circulation) 

B Laboratory Findings In latent disease 
laboratory abnormalities may be absent or 
minimal Anemia ia a frequent findings it 
is usually normecytic rarely macrocytic 
The WBC may be low , elevated oj norma) 
and may reflect hypersplerusm The sediipen- 
tation rate is increased Coagulation abnor- 
maltties may be present aa a result of failure 
of synthesis of clotting constituents in the 
liver Proteinuria may be present and oli- 
guria is frequent in active disease with asques 
formation 

Liver function tests show primarily hepato 
cellular dysfunction The BSP test is the most 
valuable means of identifying early cirrhoefs 

Needle or surgical biopsy of the liver 
shows the characteristic pathology 

C X-ray Findings X-ray may reveal 
hepatosplenomegaly and esophageal or gastric 
varices 

D. Esophagoscopy and gastroscopy also 
demonstrate the varices when present 

Complications 

Upper gastrointestinal tract bleeding may 
occur as a result of varices, hemor.hagic 
gastritis, or the not infrequently associated 
gastric and duodenal ulcers Hemorrhage rnay 
be massive and fatal or may precipitate liver 
failure Liver failure may also be precipitated 
by stress situations such as alcoholism, ojiera- 
tions, and infections Primary corclnoma of 
the liver and portal vein thrombosis occur 
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more frequently In patients with cirrhosis 
Lower resistance often leads to serious infec- 
tions, especially pulmonary 

Treatment. 

A. General Measures The principles of 
treatment are abstinence from alcohol, rest 
during the acute phase, and adequate diet 
The diet should be palatable, with adequate 
calories and protein (75-100 Gm /day) and, 
in the acute phase, sodium restriction In 
the presence of ammonia Intoxication, protein 
intake should be restricted also Vitamin 
supplementation is Indicated if deficiencies are 
present 

Corticotropin (ACTH) and the cortlsones, 
if employed at all, should be used with careful 
consideration of the hazards hemorrhagic 
tendency, infection, and sodium retention 
They should not be used in advanced cirrhosis 
of the alcoholic or dietary types 

B. Special Problems 

1 Ascites and edema due to eodlum re- 
tention. hypoprotelnemla, and portal hyper- 
tension - 

(1) Low-sodium diet ■ neduce sodium 
intake to 0 5-2 Gm NaCl daily or even less 
if necessary 

(2) Attempt to restore plasma proteins to 
normal levels This is very difficult and 
should not be attempted at the risk of ammo 
nia Intoxication Salt -poor albumin (very ex- 
pensive) SO Gm dally for about one week, may 
be employed in severe cases, but results are 
u'lually transient 

(3) Hydrochlorothiazide (Hydro-Diuril'^). 
2S-50 mg 2-4 times daily or any of the other 
thiazide diuretics produces a marked increase 
in the excretion of sodium, potassium, and 
chloride Observe carefully for hypokalemia 

(4) Spironolactone (Aldactone®), 100 mg 
q i d , acts as an aldosterone antagonist It 
is most effective when used In combination 
with active diuretics such as hydrochlorothia- 
zide, since potassium loss is reduced 

(5) Abdominal paracentesis for relief of 
pain, discomfort, or anorexia due to abdominal 
distention 

2 Ammonia intoxication and *‘hepatic 
coma*’ - Ammonia produced in bacterial de- 
composition of protein In the large bowel Is 
either ineffectively removed by damaged liver 
cells or, because of portal obstruction, by- 
passed directly Into the systemic circulation 
The amount of ammonia produced is dependent 
upon the protein content, the bacterial flora, 
and the motility of the colon, and hepatic en- 
cephalopathy may be further aggravated by the 
Invasion of colonic organisms through the 


blood stream Bleeding Into the bowel from 
varices or ulcerations or as a result of bleed- 
ing tendencies may significantly Increase the 
amount of protein In the bowel and precipitate 
rapid ammonia intoxication with encephalop- 
athy and coma Other factors which may pre- 
cipitate hepatic coma include potassium defi- 
ciency, narcotics, hypnotics and sedatives, 
paracentesis, and hepatic or systemic infec- 
tion 

(1) Dietary protein may be drastically cur- 
tailed or completely withheld for short periods 
If necessary, especially in acute episodes 
Parenteral nutrition is usually indicated 

(2) Gastrointestinal bleeding should be 
treated by all necessary medical and surgical 
measures to remove blood and prevent further 
bleeding Give milk of magnesia, 30 ml (1 
oz )q i d or magnesium sulfate, 10-15 Gm 
by Indwelling nasogastric tube 

(3) Control the intestinal flora with neo- 
mycin sulfate, 0 5-1 Gm every 6 hours for 
5-7 days 

(4) Treat shock as outlined on p 2 

<5) Treat infection with antibiotics chosen 
on the basis of culture and sensitivity studies 
In some Instances broad -spectrum antibiotics 
are Indicated if the patient s condition is de- 
teriorating 

(6) Arginine glutaniate (Modumate®) 25 
Gm as a 5% solution in 107» dextrose given 

I V and repeated in 8-12 hours if necessary, 
has sometimes proved useful in reduction of 
blood ammonia in (1) intoxication of exogenous 
origin. (2) portal cirrhosis with gastrointes- 
tinal hemorrhage, (3) patients with surgical 
shunts, and (4) acute hepatic insufficiency 
Arginine has proved disappointing In chronic 
hepatic Insufficiency 

(7) If agitation 1 b marked give sodium 
phenobarbltal, 0 13 Gm (2 gr ) I M , or 
chloral hydrate 0 25-0 5 Gm (3^/4-7V2 gr ) 
by rectum cautiously as indicated Avoid nar- 
cotics and CNS depressants 

3 Anemia - For hypochromic anemia, 
give ferrous sulfate, 0 2*0 3 Gm (3-4V2 gr ) 
entenc-coated tablets, t 1 d after meals 

4 Hemorrhagic tendency due to hypopro- 
thromblnemia may be treated with vitamin K 
preparations although this treatment Is inef- 
fective when Intrahepatic damage is severe 
Blood transfusions may be necessary to con- 
trol the bleeding tendency Give menadione, 
1-3 mg orally t I d after meals, or men- 
adione sodium bisulfite, 2 mg IV orl M 
every other day If obstructive jaundice la 
present, give supplementary bile salts. 

5 Hemorrhage from esophageal varices - 
Severe bleeding can at times be controlled by 
the use of the triple-lumen (Sengstaken) tube. 

In patients with a tendency to ammonia Intoxi- 
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cation who have hepatic encephalopathy or are 
In coma, this tube serves the combined pur- 
poses of hemostasis and removal of as much 
blood as possible Surgical measures are 
usually hazardous and unsatisfactory, but 
surgery to relieve portal hypertension may be 
considered in selected patients In youi^r 
patients in otherwise good condition m whom 
hepatocellular dysfunction is relatively slight 
portacaval anastomosis may be of benefit 

6 Pruritus, nausea and vomiting and 
constipation should be treated symptomatically 

7 Hemochromatosis - Intermittent bleed- 
ing over a period of many years fphlebotomy) 
of patients with “primary hemochromatosis 
may have a beneficial and even remarkable 
effect 

Prognosis. 

The prognosis in portal cirrhosis has been 
markedly improved during the past few years 
by dietary therapy It Is still grave in ad- 
vanced cases, only SO"# survive 2 years and 
onlj about 3S% survive 5 years Hematemesis, 
jaundice, and ascites are unfavorable prog- 
nostic signs Many latent cases however, do 
not shorten life and often are diagnosed only 
at autopsy 


Crews, R H , «i W W Faloon The fallacy of 
a low fat diet In liver disease JAMA 
181 754-80 1882 

Davidson, C S Cirrhosis of the liver Am 
J Med 16 863-73, 1954 
Jones, D F , & C S Davidson The treat- 
ment of hepatic coma New England J 
Med 267 196-8, 1962 

Losowsky, M S , 4t C S Davidson The treat 
ment of cirrhosis of the liver New Elng- 
land J Med 267 87-91 1962 
Hatnoff, O D , 3s A J Patek, Jr The 
natural history of Laennec s cirrhosis of 
the liver an analysis of 386 cases Medicine 
21 207-68, 1942 


POSTNECROTIC CIRRHOSIS 

The clinical and laboratory findings in 
postnecrotic cirrhosis are indistinguishable 
from those of portal cirrhosis but the follow- 
ing are valuable clues to the diagnosis Post- 
necrotic cirrhosis is not related to alcoholism, 
its incidence is higher in women and the age 
at onset Is often below 40 in both sexes, the 
onset is frequently similar to that of acute 
viral hepatitis, jaundice is usually more in- 
tense and is present early In the course, 
ascites and picrlpheral edema arc present 


early, and hj'perglobidlnemia (predominantly 
gamma globulin) is consistently present and 
may reach extreme values (10 Cm /lOO ml ) 
Treatment consists primarily of rest and 
palatable diet with adequate caloric content 
and, in acute cases, restnctlon of sodium 
Adrenal steroids may be helpful if progres- 
sive hepatic decompensation occurs 

The present Impression is that post- 
necrotic cirrhosis Is more rapidly progres- 
sive and less responsive to dietary treatment 
than portal cirrhosis The complications, 
however are the same Latent cases do 
occur and may not progress, but after the 
onset of sj-mptoms only 20% of patients sur- 
vive 5 years 


Ratnoff O S , & A J Patek Postnecrotic 
cirrhosis of the liver J Chronic Dis 
1 266 91 1955 


HEMOCHROMATC6IS 


Idiopathic hemochromatosis is character- 
ized by excessive iron absorption, with deposi- 
tion of Iron In ihe liver, pancreas, heart, ad- 
renals testes, and kidneys Eventually the 
patient may develop hepatic, pancreatic, and 
cardiac insufiicleney The disease usually oc- 
curs in males and is rarely recognized before 
the second or third decade Clinical manifes- 
tations Include hepatomegaly and hepatic insuf- 
ficiency, skin pigmentation (slate gray due to 
iron and brown due to melanin), cardiac en- 
largement and iDSuf/lfiency, and diabetes rrel- 
litus with Its complications Bleeding from 
esophageal varices and hepatic carcinoma may 
occur 

Laboratory findings Include elevated plas- 
ma iron saturated iron-binding protein In 
plasma, and the characteristic liver biopsy 
stain for iron 

Treatment is directed at mobilization and 
removal of excess tissue iron by weekly phle- 
botomy of 500 ml of blood for many months 
(sometimes up to 2 3 years) until plasma Iron 
and hematocrit determinations indlcaic deple- 
tion of iron stores Symptomatic and suppor- 
tive treatment of diabetic, hepatic, and cardiac 
complications mav be necessary 

Although the long-term benefits of Iron de- 
pletion therapy have not been completely es- 
tablished, available data indicate that the course 
of the disease may be favorably altered 


Finch, S C , & C A Finch* Idiopathic hemo- 
chromatosis, an iron storage disease 
Medicine 34*361-430. 1955 
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Sheldon. J H.{ Hemochromatosis. Oxford, 
1935. 


HYPERBILIRUBINEMIC STATES 


Constitutional Hepatic Dysfunction (Gilbert’s 
Disease). 

This is a benign form of jaundice which 
must be distinguished from hemolytic disease 
and chronic hepatitis The plasma bilirubin is 
primarily in the unconjugated form The re- 
mainder of the laboratory examination is nor- 
mal Physical examination and liver biopsy 
are also normal The prognosis Is excellent 


Foulk, W, T., t others; Constitutional hepatic 
dysfunction (Gilbert's disease), its natural 
history and related syndromes Medicine 
38 25-46, 1959 


Familial Chronic Idiopathic Jaundice (Dubin- 
Sprlnz -Johnson Syndrome). 

This form of jaundice is believed to be due 
to a faulty excretory function of liver cells and 
Is characterized by elevated serum bilirubin 
(conjugated form), elevated plasma bromo- 
sulphalein (conjugated form), normal alkaline 
phosphatase, and variable results on the floc- 
culation tests. The gallbladder does not visu- 
alize on x-ray, and the liver biopsy shews a 
heavy pigmentation Grossly the liver ap- 
pears deep brown to black, microscopically 
It Is heavily pigmented with a golden brown 
pigment. 

The prognosis appears to be good The 
defect is postulated to be in the excretory 
function of the liver cell 


Mandemo. E , & others Familial chronic 
AfAjpaPWc ^Oairin-Sfrriiic Jnsuasef 

with a note on bromsulphalein metabolism 
in this disease Am J Med 26 42-50, 

1960. 

Rotor’s Syndrome. 

This is similar to Dubin-Sprlnz -Johnson 
syndrome and, in fact, maybe a variant of it 
Pigmentation of the liver, however, does not 
occur in Rotor’s syndrome. 

Crlgler-Kajjar Syndrome. 

This is a i^re form of severe hereditary 
nonhemolytic Jaundice, appearing shortly after 
birth, which is due to an absence of glucuronyl 
transferase The baby accumulates uncon- 
jugated bilirubin and develops CNS disease 
resembling kemicterus. 


There is no known treatment, and death 
usually occurs in infancy. 


Crtgler, J.F , Jr , Ic Najjar. V.A.; Con- 
genital familial nonhemolytic jaundice with 
kemicterus Pediatrics 10:169-80, 1952. 


BILIARY CIRRHOSIS 
(Primary & Secondary) 


Essentials of Diagnosis 

• Jaundice pruritus, right upper quad- 
rant aching 

• Hepatomegaly, xanthomas 

• Abnormal liver function tests indicative 
of obstruction 

• Good nutritional status with long- 
standing disease, history of extra- 
hepatic obstructive lesion 

» Liver biopsy often diagnostic 

General Considerations. 

Bihary cirrhosis is a chronic disease of 
the liver caused by interference with bile flow 
The bile flow is most commonly obstructed in 
an extrahepatlc site by calculus, neoplasm, 
scarring, or congenital atresia Stasis slone 
may produce cirrhosis, but the frequently 
superimposed infection hastens the process. 

The less common intrahepatic obstructions 
may have no idemifiable cause but have been 
noted to follow viral hepatitis, particularly 
the cholanglolitlc type, and intrahepatic cho- 
langitis Some cases may be due to toxins 
It is by far more common in women (particular- 
ly the intrahepatic type) 

The pathologic findings vary with the cause 
and the stage of the process, but the following 
are characteristic bile stasis with bile throm- 
bi, pigmentation, extensive multiplication of 
6iTe auct's. noo'ufar loss of normal arcftifecfure, 
marked cellular infiltration in the fibrous 
septa, little evidence of hepatic necrosis or 
regeneration, and absence of fatty metamor- 
phosis Bile lakes are characteristic of 
extrahepatlc obstruction 

Clinical Findings. 

A Symptoms and Signs In extrahepatlc 
obstruction, symptoms of the primary lesion 
may predominate (e g , carcinoma of the 
pancreas, choledochollthiasls) Jaundice and 
pruritus are initial symptoms Jaundice is 
often marked and of varying intensity Cholan- 
gitis may cause chills and fever. Mild right 
upper quadrant aching may be present Ano- 
rexia, weight loss, and weakness may occur 
late in the Illness 
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The liver is enlarged and firm but usually 
not tender Splenomegaly is a late finding 
when It occurs The general signs of cirrho- 
sis - ascites peripheral edema, hematemesla, 
hemorrhagic manifestations in the skin and 
mucous membranes, bleeding gums, and 
epistaxis - are usually late mamfestatlons 
Spider angiomas and palmar erythema are not 
usually present Xanthomatous lesions may 
occur in the skin of the eyelids, around the 
joints, and within tendons Nutrition may re- 
main good until the terminal phase 

B Laboratory Findings The blood find- 
ings are normal except Insofar as they reflect 
the Inciting lesion The atoola are light- 
colored. frequent, and fatty, and stool uro- 
bilinogen la reduced The urine Is dark and 
contains bile Liver function tests initially 
show a pattern of obstruction (elevated alka- 
line phosphatase and serum cholesterol, es- 
pecially the free cholesterol fraction, de- 
creased prothrombin, elevated billrublnj but 
as obstruction persists - often complicated by 
infection - evidence of hepatocellular dysfunc- 
tion appears (abnormal flocculation teats and 
reversed A /G ratio) Hyperlipemia, with a 
predominant increase in cholesterol and phos- 
pholipids. may reach extreme levels of over 
3Gm /lOOml The serum, however, is not 
milky 

Liver biopsy, surgical or needle usually 
demonstrates the typical pathologic btidings 
although in late stages differentiation from 
other types of cirrhosis may be difficult 

C, X-ray Findings X-ray may show the 
inciting lesion or esophageal varices or. not 
infrequently, osteoporosis 

Treatment. 

Exploration is indicated to establish the 
diagnosis of primary or secondary biliary 
cirrhosis If no obstruction can be found with 
operative cholangiography, the only treatment 
is supportive adequate nutrition relief of 
Itching, and, in some instances adrenal 
steroids Extrahepatic obstruction should be 
reliev ed If found Treat any Infection that is 
present with appropriate antibiotic drugs 

Prognosis 

The Intrahepatic form Is generally pro- 
gressive in spite of therapy, though spontan- 
eous improvement may occur Death due to 
liver failure. Infections, or hemorrhage 
generally occurs in 5-10 years 

The course and prognosis of biliary cir- 
rhosis secondary to extrahepatic obstruction 
depends upon the course of the inciting lesion 


If the obstruction can be relieved and any 
associated infection controlled, the cirrhosis 
in early stages will remain stationary 


Ahrens, E H., Jr , & others Primary blliaiy 
cirrhosis Medicine 29 299-364, 1950 
Sherlock, S Primary biliary cirrhosis (chron- 
ic intrahepatic obstructive jaundice) Gas- 
troenterology 37 574-86, 1959 


ACUTE CHOLECYSTITIS 


Essentials of Diagnosis 

• Nausea, vomiting 

• Severe right upper quadrant colicky 
pain and tenderness 

• Fever and leukocytosis 

The disorders most likely to be con- 
fused with acute cholecystitis are per- 
forated peptic ulcer, acute pancreatitis, 
appendicitis in a high-lying appendix 
perforated carcinoma or diverticulum 
of the hepatic flexure, liver abscess, 
liver congestion acute viral hepatitis, 
and pneumonia with pleurisy on the 
right side The diagnosis of uneom- 
plleated acute cholecystitis is usually 
not difficult because of the definite 
localization of pain and tenderness In 
the right upper quadrant and the char- 
acteristic right infrascapular radiation 

General Considerations 

Cholecystitis is associated with gallstones 
in over 9b?* of cases Acute cholecystitis is 
usually superimposed on a chronic process and 
Is precipitated by obstruction of the cystic duct 
by a stone (or, rarely, by edema In the ab- 
sence of calculi) There is rapid development 
of a tense, edematous, inflamed gallbladder 
Infection often follows as a result of invasion by 
resident organisms 

Clinical Findings 

A Symptoms and Signs A past history 
suggestive of chronic cholecystitis can often 
be obtained The acute attack is frequently 
precipitated by a heavy meal and begins with 
right upper quadrant pain which usualiy radi- 
ates to the right infrascapular region Pain 
is agonizingly severe and prostrating, and is 
associated with vomiting Right upper quad- 
rant tenderness is Invariably present, and in 
most cases is associated with local muscle 
spasm and rebound tenderness The tensely 
distended gallbladder is frequently palpable 
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Minimal jaundice is occasionally present In 
the afaficnce of common duct obstruction 
Marked jaundice ind cates choledochollthiaEls 
or 1 ver damage Low-grade or moderate 
fever Is present 

B Laboratory Findings Moderate leuko 
cytosls is typical Serum bilirubin levels of 
1 4 tng /lOO ml may be seen in the absence 
of common duct obstruction clinical Jaundice 
appears when the bilirubin exceeds 2 5 mg / 

100 ml Slight elevation of the serum amylase 
may rarely be noted 

C X ray Findings Gallstones are found 
on plain abdominal x rays In about 25®« of 
cases of acute cholecystitis I V cholecystog 
raphy may be a useful emergency diagnostic 
procedure If the gallbladder fills acute 
cholecystitis Is ruled out 

Complications 

A Gangrene of the Gallbladder- Contln 
ued marked or progressive right upper quad 
rant pain tenderness muscle spasm fever 
and leukocytosis after 24 48 hours are sugges 
tlve of severe inflamniatlon and possibly gan 
grene of the gallbladder Necrosis may 
occasionally develop without definite signs 
especiallv in the obese abdomen 

B Cl olangitis Intermittent high fever 
and chills are the major signs Common duct 
stone may be a contributing cause 

Treatment 

Acute cholecystitis will subside on a con 
scrvatlve regimen in the majority of cases 
Cholecystectomy can then be scheduled 6 weeks 
to 3 months later when the patient s general con 
ditlon is optimal and the technical difficulties 
of operation minimized If as occastonally 
happens recurrent acute symptoms develop 
during this waiting period cholecystectomy is 
Indicated without further delay When a pro 
gram of conservative therapy is elected for 
acute cholecystitis all patients (particularly 
the diabetic the obese and the elderly must 
be watched carefully for signs of gangrene of 
the gallbladder 

Opcr-ition for acute cholecystitis is manda 
tory when there is evidence of gangrene or per 
foration Operation during the acute stage is 
also justified as a means of reducing over all 
morbidity In good risn patients in whom the 
diagnosis is unequivocal It is best to defer 
operation If possible in the presence of acute 
pancreatitis or common duct stone 


A Conservative Treatment During the 
acute period while the patient Is being evalu 
ated the abdominal examination and WBC 
should be repeated several times daily The 
principles of treatment are the same as In acute 
peritonitis (see p 36G) ^vith the addition of an 
anticholinergic drug such as parenteral atro 
pine or oral belladonna Meperidine (Demerol^ 
is the analgesic of choice smee morphine pro 
duces spasm of the sphincter of Oddi Anti 
biotlcs (e g penicillin and streptomycin or 
tetracycline alone or the 3 drugs together in 
severe cases) are administered In all except 
mild rapidly subsiding cases 

B Surgical Treatment When surgery is 
elected for acute cholecystitis cholecystec 
tomy Is the operation of choice The common 
duct should also be explored if indicated (see 
p 361) In the poor risk patient or when tech 
nical difficulties with cholecystectomy arise 
cholecystostomy Is the safest procedure 

Prognosis 

Mild acute cholecystitis frequently sub 
sides However the possibility of recurrence 
cannot be disregarded Moderate or severe 
acute cholecystitis is an indication for surgery 
Particularly in old people It may result in 
serious complications which may be a threat 
to health and life Surgery is most often cure 
tlve 


Bartlett M K & W C Quinby Jr Surgery 
of the biliary tract I Mortality end com 
plications of cholecystectomy and choledo 
choBtomy for chronic cholecystitis II 
Treatment of acute cholecystitis ( vith G A 
Donaldson) New England J Med 254 154 6 
and 200 5 1956 

Byrne J J Acute cholecystitis Am J 
Surg 97 156 72 1959 


CHRONIC CHOLECYSTITIS 


Essentials of Diagnosis 

• Recurrent colicky right upper quadrant 
pain 

• intolerance for fatty foods 

• Epigastric distress nausea 

Clinical Findings 

A Symptoms and Signs When significant 
complaints occur they fall into 2 general cate 
gories (1) chronic dyspepsia with belching 
flatulence nausea and other nondescript 
forms of Indigestion usually aggravated by 
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fatty foods and heavy meals, and (2) recurrent 
"biliarj colic” characterized by attacks of 
right upper quadrant pain radiating to the right 
infrascapalar region, lasting a few minutes or 
hours, occasionally accompanied by vomiting, 
and often precipitated hy dietary indiscretion 

There are no specific physical findings 
except for transient, mild right upper quad- 
rant tenderness during attacks of biliary coUc 
If hydrops of the gallbladder is present (rare) 
the tense, nontender organ can usually be pal- 
pated \7lth ease 

B Laboratory Findings None are diag- 
nostic Serum bilirubin and liver function 
tests should be done, especially if common 
duct stone or liver disease is suspected 

C X-ray Findings Oral cholecystography 
is the most important diagnostic procedure 
The presence of gallstones on plain films or 
cholecystography is presumptive evidence of 
cholecystitis When there is simply nonfilUng 
of the gallbladder, cholecystography is re- 
peated with a double dose of the test medium 
Alternatively, an 1 V cholecystogram can be 
ordered, particularly if common duct stone is 
suspected If the gallbladder fails to visualize 
on the second examination it Is probably dis- 
eased Cholecystography is unreliable when 
there is significant liver dysfunction (BSP re- 
tention greater than 207o) common duct ob- 
struction (serum bilirubin above 5%) maiab- 
aorption of the test material or In the pres- 
ence of an acute abdomen due to any cause 

The noncalculous gallbladder which fills 
poorly and empties sluggishly Is not a surgical 
problem, but because small stones may be 
easily overlooked m such cases cholecystog- 
ra^y he repestesi j/ ^re 

especially suggestive of gallbladder disease 
Sensitivity to Iodine is the only contraindica- 
tion to cholecystography 

Differential Diagnosis 

If there are attacks of typical biliaty colic 
and x-ray evidence of cholelithfasis or a non- 
functioning gallbladder, the diagnosis is not 
difficult When nonspecific dyspeptic symp- 
toms are the chief complaint it is necessary 
to consider other gastromtestinal conditions 
Among these are nervous dyspepsia, peptic 
ulcer, gastritis, chronic pancreatitis, and 
carcinoma of the stomach pancreas, hepatic 
flexure, liver, or gallbladder It is a good 
rule to obtain an upper gastrointestinal banum 
study on patients vrith suspected gallbladder 
disease because of the frequent coexistence of 
other disorders (especially peptic ulcer) 


Complications 

The complications of chronic cholecystiiis 
with cholelithiasis include acute cholecystitis, 
common duet stone, cholecystenterlc fistula, 
pancreatitis, and carcinoma of the gallbladder 

Treatment, 

A Medical Treatment Conservative man- 
agement Is indicated for patients without clini- 
cal or x-ray evidence of stones who respond 
to careful medical treatment, for patients with 
a questionable diagnosis of gallbladder dis- 
ease or low-grade symptoms (differentiation 
from functional dyspepsia is a difficult prob- 
lem) for patients who refuse surgery, for 
poor risk patients, and for patients ivith a 
short life expectancy 

1 Diet - In general 2 types of diets are 
given a low-fat diet (classical type), vhich 
excludes both cooked and uncooked fats from 
all sources and a no-grease diet (modem con- 
cept) which excludes only the "cooked fats" 
(greases) which are nonemulsified at body 
temperatures but includes the uncooked fats 
such as are emulsified at body temperature 
The first phase of the no-grease diet is simi- 
lar to the Slppy I diet with frequent feedings 
of milk and cream as improvement occurs, 
the diet incorporates eggs, butter, cooked 
vegetables and fruit and cereals as tolerated 

2 Antispasmodic medication • Any of the 
following can be given tincture of belladonna, 
10 drops t i d before meals, belladonna ex- 
tract 15 mg (V4 gr )t 1 d before meals, 
phenobarbital-antispasmodic mixtures (see 

p 267) or atropine sulfate, 0 4-0 6 mg 
(VlSO-l/lOO gr ) orally sublingually or 
Bubcut 

3 Sedation - Phenobarbital-antispasmodic 
mixtures /see p 323) and barbIturaleB 

4 DehydrochoUc acid (Decholin®’) , 0 25- 
0 5 Gn> ltd after meals, may be used as 
a hydrocholeretic Do not use this drug if 
biliary stasis Is due to complete mechanical 
obstruction 

B Surgical Treatment Surgery is indi- 
cated In the following circumstances if the pa- 
tient IS a good surgical risk (1) For good risk 
patients with blUary stones, with or without 
Jaundice, who have recurrent attacks of right 
upper abdominal quadrant pain Asjmptomatle 
cholelithiasis in good risk patients is con- 
sidered by some to be an indication for sur- 
gery (2) For patients with suspicion of gall- 
bladder malignancy In general, cholecystec- 
tomy Is preferred to palliative procedures 
except for poor risk or seriously ill patients 
or when there are technical contraindications 
Choledochostomy may also be Indicated 


360 Choledocholithiasls 


Prognosis 

The over-all mortality following chole- 
cystectomy is less than 1% However, biliary- 
tract surgery la more complicated and haa- 
ardous in elderly patients, in patients over 70, 
cholecystectomy probably has a mortality of 
5-10% 

After a properly performed operation, the 
patient usually is asymptomatic and requires 
no special diet or regimen 


Colcock, B P , AJ E McManus Experiences 
with 1336 cases of cholecystitis and chole- 
Uthlasis Surg Gynec & Obst 101 lfil-72. 
1955 


CHOLEUTHIASIS 


The high incidence of gallstones in the 
general population accounts for the clinical 
frequency of cholecystitis Autopsy studies 
show that 32% of women and 16% of men past 
the age of 40 have gallstones The Incidence 
of calculi rises sharply at around 40 years of 
Bge Pregnancy Is an important predisposing 
cause of gallstones, and obesity may also be 
a contributing factor, hence the description of 
the typical gallbladder patient as “female, 
fat. and 40 “ 

Gallstones usually eonaist of cholesterol, 
calcium bllinblnate, calcium carbonate, ora 
mixture of these About 90% of the stones as- 
sociated with chronic cholecystitis are of the 
mixed variety, whereas the preceding 3 types 
at "pure" calculi may be seen In a relatively 
normal gallbladder Calcium bilirubinate 
stones tend to occur, sometimes at an early 
age, in such diseases as congenital hemolytic 
anemia and sickle cell anemia as a result of 
increased bilirubin In the bile 

Infection plays an Important role in both 
cholelithiasis and cholecystitis Chronic, low- 
grade bacterial involvement of the gallbladder 
produces cellular debris on which the various 
salts precipitate In the early stages of mixed 
stone formation \Vhen mechanical obstruc- 
tion of the cystic duct occurs, invasive infec- 
tion of the distended gallbladder is common 
Bacteria of Intestinal origin {streptococci, 
conform bacteria, and staphylococci) can be 
cultured from about half of calculous gallblad- 
ders removed at operation 

Gallstones are asymptomatic in two-thirds 
of cases, being discovered incidentally at op- 
eration or autopsy or on x-ray films The 
management of asymptomatic gallstones is 
controversial, but most surgeons advise pro- 


phylactic removal of the gallbladder if the pa- 
tient Is a reasonably good surgical risk This 
opinion is based on the fact that at least one- 
third to one-half of these patients subsequently 
develop severe symptoms or complications 
such as acute cholecystitis or common duct 
stone The chance of developing cancer of the 
gallbladder in the presence of cholelithiasis is 
probably slightly less than 1% 


Newman, H F , & J D Northnip* The autop- 
sy incidence of gallstones Internet Abstr 
Surg 109 1-13, 1959 In Surg Gynec & 
Obst 109, 1959 


CHOLEDOCHOLITHIASIS 
(Biliary CoUc) 


Essentials of Diagnosis 

• Often a history of chronic indigestion, 
colic, or jaundice 

• Sudden onset of severe RUQ or epi- 
gastric pain which may radiate to 
right scapula or shoulder 

• Nausea and vomiting 

• Fever, often followed by hypothermia 
or ehock 

• Jaundice, sometimes delayed 

• t-eukocytosis 

• Plain films of abdomen may reveal 
gallstones 

Choledochohthlasls must be differ- 
entiated from right lower lobe pneu- 
monia, perforated peptic ulcer, acute 
hepatitis, liver abscess, acute pan- 
creatitis. right-sided renal colic, 
and acute intestinal obstruction 

General Considerations 

About 10% of patients with gallstones have 
choledocholithiasis The percentage rises 
with age, and the Incidence in elderly people 
may be as high as 50% Common duct stones 
usually originate in the gallbladder but may 
also form in the common duct The stones 
are frequently ' silent," as no symptoms re- 
sult unless there is some obstruction 

Clinical Findings 

A Symptoms and Signs* A history sug- 
gestive of chronic cholecystitis can usually be 
obtamed The additional features which sug- 
gest the presence of a common duct stone are 
(1) frequently recurring attacks of biliary 
colic, (2) chills and fever associated with the 
attacks of colic, and (3) a history of Jaundice 
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Jaundice, which may be transient, is usually 
first noted within 1-2 days after an attack of 
colic Occasionally there Is no pain associ- 
ated with the jaundice 

The presence of jaundice is strong evi- 
dence for common duct stone in a patient with 
a history of chronic gallbladder disease Epi- 
gastric tenderness may occur during attacks 
of colic Otherwise there are no specific ab- 
dominal signs 

B Laboratory Findings Liver function 
tests should be performed on all cases BiU- 
rubinuria and elevation of serum bilirubin are 
present If the common duct Is obstructed 
Elevation of the serum alkaline phosphatase 
is especially suggestive of obstructive jaun- 
dice Because BSP retention is increased by 
duct obstruction this test does not evaluate 
hepatocellular function under these circum- 
stances Prolongation of the prothrombin 
time begins to occur when bile Is excluded for 
more than a few days from the gastrointestinal 
tract When marked obstructive jaundice per- 
sists for several weeks, liver damage occurs 
and differentiation of obstructive from hepato 
cellular jaundice becomes progressively more 
dUflcult 

C X-ray Findings In the absence of sig 
nlflcant jaundice, I V cholangiography will 
usually visualize the common duct W^en 
jaundice Is marked, plain abdominal x-rays 
are studied for biliary calculi 

Differential Diagnosis 

The commonest cause of obstructive jaun- 
dice Is common duct stone Next In frequency 
is carcinoma of the pancreas, ampulla of 
Vater, or common duct Metastatic carcinoma 
(usually from the gastrointestinal tract) and di- 
rect extension of gallbladder cancer are other 
important causes of obstructive jaundice Hep- 
atocellular jaundice can usually be differentiated 
by history, clinical findings, and liver function 
tests 

Complications. 

A Biliary Cirrhosis Prolonged common 
duct obstruction causes severe liver damage, 
hepatic failure or portal hypertension may be 
the ultimate result In untreated cases 

B Cholangitis The incidence of bacteria 
In common duct bile Is 757s when calculi are 
present, the organisms most frequently cul- 
tured are Escherichia coU, Aerobacter aerog- 
enes. Streptococcus faecalis, and Proteus vul- 
garis Ascending infection is frequent In com- 
mon duct stone, adds to liver damage, and 
may rarely lead to multiple liver abscesses 


C. Hypoprothrombinemia Patients with 
obstructive jaundice or liver disease may 
bleed excessively at operation as a result of 
Igrpoprothromblnerola If the prothrombin de^ 
ficlency is due to faulty vitamm K absorption, 
the following preparations are of value 
(Parenteral admmistration is preferred to 
ensure complete absorption ) 

1 IV or subcut - Give one of the 
following 

a Menadione sodium bisulfite (Hyklnone'^, 
Synkayvlte®), 10 mg daily 

b Phytonadione (Mephyton^, 10 mg 
daily 

2 Orally - Give one of the following 

a Menadione (Hykinone^, Synkayvlte*), 

5 mg bid after meals If there Is obstruc- 
tive jaundice, supplementary bile salts such 
as ox bite extract capsules or tablets must be 
given with menadione 

b Phytonadione (Mephyton®), S mg bid 

Treatment 

Common duct stone is treated by chole- 
cystectomy and choledochostomy 

A Preoperative Care Emergency opera- 
tion is rarely necessary, a few days devoted 
to careful evaluation are well spent 

1 Liver function should be evaluated 
thoroughly 

2 Prothrombin time should be restored 
to normal by parenteral administration of vita, 
min K preparations (see above) 

3 Glycogen and protein depletion should lie 
combated by a high carbohydrate, hlgh-proteln, 
low-fat diet providing about 50 Calories and 2 
Cm ofprotein/Kg body weight 

4 Vitamin supplements should be given 

5 Cholangitis. If present, should be con- 
trolled with antibiotics (e g . n tetracycCme, 
or penicillin and streptomycin) 

B Indications for Common Duct Explora- 
tion At every operation for cholebthiasis the 
advisability of exploring the common duct must 
be considered Operative cholangiography via 
the cystic duct is a very useful procedure for 
demonstrating common duct stone Any of the 
following evidences of common duct stone may 
be an indication for choledochostomy 

X Preoperative findings suggestive of 
choledochollthiasls include a history (or the 
presence) of obstructive jaundice, frequent 
attacks of biliary colic, cholangitis history 
of pancreatitis, and an I V. cholangiogram 
showing stone, obstruction, or dilatation of tha 
duct 

2 Operative findings suggestive of chole- 
dochoUthlasis are palpable stones in the com- 
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mon duct dilated or thick walled common 
duct gallbladder stones small enough to pass 
through the cystic duct and pancreatitis 

C Postoperative Care 

1 Antibiotics Postoperative antibiotics 
are not administered routinely after biliary 
tract surgery Cultures of the bile are always 
taken at operation If biliary tract infection 
was present preoperatively or Is apparent at 
operation penicillin and streptomycin or a 
tetracycline Is administered postoperatively 
until sensitivity teats on culture specimens 
are available 

2 Management of the T tube Following 
choledochostomy a simple catheter or T tube Is 
placed in the common duct for decompression 
It must be attached securely to the skin or 
dressing because Inadvertent removal of the 
tube may be disastrous A properly placed 
tube should drain bile at the operating table 
and continuously thereafter othervase It is 
blocked or dislocated The volume of bile 
drainage varies from 100 1000 ml dally (avg 
200 400 ml ) Above average drainage may 

be due to obstruction at the ampulla (usually 
edema) Increased bile output low resistance 
or slphonage effect in the drainage system or 
a combination of theae 

3 Cholangiography A cholangiogram 
through the T tube should be done on about the 
seventh or eighth postoperative day Under 
fluoroscopic control a radiopaque medium 

(e g $0^> Hypaque'*') Is asepticaUy and gent 
ly injected until the duct system is outlined 
and the medium begins to enter the duodenum 
The injection of air bubbles must be avoided 
since on x ray they resemble stones in the 
duct system Spot films are taken If the 
cholangiogram shows no stones in the common 
duct and the opaque medium flows freely Into 
the duodenum clamp the tube overnight and 
remove It by simple traction on the following 
day A smaJT amount orblTe frequently leaks 
from the tube si e for a few days A rubber 
tissue drain is usually placed alongside the 
T tube at operation This drain is partially 
withdrawn on the fifth day and shortened dally 
until it is removed completely on about the 
seventh day 


See reference under Cholelithiasis p 360 


DISEASES OF THE PANCREAS 


ACUTE PANCREATITIS 


Essentials of Diagnosis 

• Abrupt onset acute epigastric pain 
often with back radiation 

• Nausea vomiting prostration sweat 
Ing 

• Abdominal tenderness and distention 
fever 

• Leukocytosis elevated serum amy 
lase and lipase 

• History of previous episodes or alco 
holic or dietary excess 

Acute pancreatitis may be almost 
impossible to differentiate from com- 
mon duct stone or perforated peptic 
ulcer with elevated serum amylase 
It must be differentiated also from 
acme raeseirteric thrombosis renal 
colic dissecting aortic aneuiysm 
acute cholecystitis and acute intesti 
nal obstruction The serum amylase 
may also be elevated In high intestinal 
obstruction mumps and after abdoml 
nal surgery or administration of nar 
cotics 

Geoeral Considerations 

Acute pancreatitis is the severe abdominal 
disease produced by acute inflammation in the 
pancreas and associated escape of pancreatic 
enzymes from the acinar cells Into the sur 
rounding tissue The basic cause is not 
known and multiple factors may be respon 
slble Associated disease in the biliary sys 
tern is common and reflux of bile Into the 
pancreatic ducts via a common channel at 
the ampulla was the first mechanism proposed 
The fact that acute pancreatitis can be precipl 
tated by alcoholism or dietary excess suggests 
a secretory stimulus factor (perhaps with as 
soclated intraductal obstruction) is at work 
Vascular and allergic causes have also been 
postulated Surgical manipulation in the upper 
abdomen may also be followed by acute pan 
creatttis 

Pathologic changes vary from acute edema 
and cellular infiltration to necrosis of the acl 
nar cells hemorrhage from necrotic blood 
vessels and intra and extrapancreatlc fat 
necrosis A portion of the gland or the entire 
pancreas may be involved 
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CUnlc&l Findings 

A Symptoms and Signs Epigastric ab 
dominal pain generally abrupt in onset is 
steady and severe and is often made worse by 
lying supine and better by sitting and leaning 
forward The pain usually radiates into the 
back but may radiate to the right or left Nau 
sea vomiting and constipation are present 
and severe prostration sweating and anxiety 
are often present There may be a history ot 
alcoholic intake or a heavy meal Immediately 
preceding the attack or & Meiory ot slmilAr 
milder episodes in the past 

The abdomen Is tender mainly in the upper 
abdomen often with guarding or rigidity The 
abdomen may be distended and bowel sounds 
may be absent In associated paralytic ileus 
Fever of 38 3 38 9“C (101 102"F } tachy 
cardia hypotension {even true shock) pallor 
and a cool clammy skin are often present 
Mild jaundice occurs in 25'7'a of cases An 
upper abdominal mass may be present but is 
not characteristic 

B Laboratory Findings Leukocytosis 
(10 000 30 000} proteinuria casts (ZS'i of 
eases) glycosuria (10 20% of cases) hyper 
glycemia and abnormal glucose tolerance 
curves (30% of cases) and elevated serum 
hlUrubln may be present NPN and serum 
alkaline phosphatase may be elevated floccu 
lation tests may be positive and coagulation 
tests abnormal A decrease In serum calcium 
correlates well with the severity of the process 
depression is greatest on about the sixth day 
levels below 7 mg /lOO ml are associated 
with tetany and are an unfavorable sign 

The serum enzymes are elevated Serum 
amylase Is elevated early (in 90% of cases) 

And jviifjvjs jjcrstial i?y Abe third dsy s&nua 
lipase rises more slowly and persists a few 
days longer Plasma antithrombin titer (felt 
to be a measure of the blood trypsin level) is 
elevated early and may remain so after the 
amylase has returned to normal Urine amy 
lase and amylase activity in the peritoneal fluid 
(may be very high) remain elevated longer 
than serum amylase 

C X ray Findings X rays may show 
gallstones a sentinel loop of gas distended 
small intestine In the left upper quadrant or 
linear focal atelectasis or pleural fluid In the 
left pleural cavity AU of these findings are 
suggestive but not diagnostic of acute pan- 
creatitis 

D ECG Findings ST T wave changes 
may occur 


E Peritoneal fluid is yellow to reddish 
brown with microscopic fat globules and its 
pancreatic enzyme content is very high 

Complications 

Pancreatic abscess is a suppurative proc 
ess In necrotic tissue with rising fever leuko 
cytosis and localized tenderness and epigast^c 
mass 

Pseudocyst (a cystic structure formed 
from necrotic areas) develops outside the pan 
creas and may become very large 

Chronic pancreatitis develops in 10% of 
cases 

Permanent diabetes mellitus and exocrine 
pancreatic insufficiency occur uncommonly 

Prevention 

AU associated etiotogic factors should be 
corrected e g biliary tract disease duo 
denal ulcers The patient should be warned 
not to eat large meals or foods which are high 
In fat content 

The most common precipitation factor in 
acute pancreatitis Is alcoholic Indulgence 

Treatment 

A Emergency Measures for Impending 
Shock Place the patient at bed rest in the 
shock jMsition and give morphine sulfate 15 
20 mg ( V4 V3 gr > subeut or I V or meper 
Idine (Demerol®) 100 150 mg as necessary 
for pain Atropine sulfate 0 4 0 6 mg (Vl50 
VlOO gr ) subcut should be given as an anti 
spasmodic 

Give 250 500 ml of plasma 1 V immedt 
ately and follow with subsequent infusions as 
necessary to correct disturbed fluid balance 
and maintain normal hematocrit Five per 
cewf gittcc'Sff JM'nxisi AaJinr /nr both} xosy 
be used initially if plasma la not available or 
to correct fluid and mineral Imbalance 

Withhold food and fluids by mouth ard 
initiate continuous gastric suction 

The patient should be constantly attended 
and vital signs should be checked every 15 30 
minutes as indicated during the acute phase 
Blood count hematocrit serum amylase and 
serum lipase should be observed closely 

B Follow up After the patient has re 
covered from shock (or If shock does not 
develop) it is necessary to choose between 
conservative or expectant medical management 
and exploratory surgery Conservative ther 
apy is preferred Observe the patient closely 
for evidence of continued inflammation of the 
pancreas or related structures A surgeon 
should be consulted in all cases of suspected 
acute pancreatitis If the diagnosis Is in doubt 
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and there Is a possibility of a serious and sur- 
gically correctible lesion (e g , perforated 
peptic ulcer), exploration is Indicated. 

When acute pancreatitis is unexpectedly 
found on exploration. It is usually wise to close 
Vrithout intervention of any kind If the pan- 
creatitis appears mild and cholelithiasis is 
present, cholecystostomy or cholecystectomy 
may be justified In general, patients with 
unsuspected pancreatitis who receive the least 
intra -abdominal manipulation have the least 
morbidity and mortality after la]»rotomy 

The development of a pancreatic abscess 
is an indication for prompt drainage, usually 
through the flank. If a pseudocyst develops, 
it often requires surgical treatment 

The course of the Inflammatory process 
should be observed by frequent physical exam- 
inations and blood counts and by blood sugar 
and serum and urine enzyme determinations 
as indicated Antibiotic therapy should be re- 
served for patients with suppurative complica- 
tions. 

No fluid or foods should be given by mouth 
for at least 4S hours, and continuous gastric 
suction should be maintained for that penod 
After 46-72 hours, small quantities of bland, 
low-fat. liquid foods may be introduced gradu- 
ally by mouth as tolerated Gastric suction 
may be temporarily discontinued several times 
during the day for small oral feedings and then 
gradually discontinued, depending upon clinical 
progress. Give parenteral fluids as necessary 
to maintain fluid and electrolyte balance 

Atropine sulfate, 0 4-0 6 mg (VlSO-VlOO 
gr ] Bubcut., may be administered t i d in an 
attempt to suppress pancreatic secretion 

C . Convalescent Care When clinical evi- 
dence of pancreatic Inflammation has cleared, 
place the patient on a bland, low-fat diet and 
give belladonna extract, 15 mg {V4 gr ) t.i.d , 
or atropine sulfate. 0 4-0 6 mg. (^/150-Vl00 
gr. )t. 1 d. Antacids may be of value 

Prognosis. 

Recurrences are common The mortality 
rate is over 10% with medical supportive ther- 
apy. Surgery is indicated only when the diag- 
nosis is in doubt or in the presence of associ- 
ated disorder such as stones In the biliary 
tract. The mortaUty rate in these circum- 
stances Is higher than when surgery can be 
withheld 


Pollock. A, V. : Acute pancreatitis: ajialysls 
of 100 patlenls. Brit, M.J. 1*6-14, 1959 
Rlchman, A.: Acute pancreatitis Am J Med. 
21:246-74, 1S56. 


CHRONIC RELAPSING PANCREATITIS 


Essentials of Diagnosis 

■ Repeated episodes of epigastric pain, 
often with back radiation nausea, and 
vomiting 

• Fever, tachycardia, abdominal tender- 
ness 

• Steatorrhea, impaired carbohydrate 
metabolism, elevated amylase 

• Pancreatic calcification 

Chronic relapsing pancreatitis must 
be differentiated from acute recurrent 
cholecystitis With extensive fibrosis 
of the pancreas there may be common 
duct compression and differentiation 
must therefore be made from carci- 
noma of the pancreas and choledocho- 
lithiasis Surgical exploration or bi- 
opsy may be required for definitive 
diagnosis 

General Considerations 

Chronic relapsing pancreatitis results 
from repeated episodes of pancreatic Inflam- 
mation or degenerative changes in the organ 
Itself often producing pancreatic insufficiency. 
It IS more common in males and may begin in 
early life It may follow an attack of acute 
pancreatitis Many cases are associated with 
alcoholism Disease In the btliaiy tree is 
probably not Important in the etiology 

The pathologic changes are those of focal 
necrosis and innammation in the pancreas, 
leading to atrophy and fibrosis Diffuse glan- 
dular calcification and duct stones occur 
Fibrous replacement of pancreatic substance 
may progress rapidly or over long periods of 
time 

Clinical Findings 

A Symptoms and Signs The course is 
episodic with relatively asymptomatic inter- 
vals Symptoms include steady, mild to se- 
vere epigastric pain, lasting hours to days, 
with radiation frequently to the left hypochon- 
drium, back, scapula, or left shoulder Dys- 
pepsia. nausea and vomiting, chills, fever, 
diarrhea or constipation fat intolerance, and 
weight loss occur The same symptoms in a 
less severe form may exist during periods of 
remission 

The patient appears chronically ill Epi- 
gastric tenderness and occasional rigidity are 
present Fever and tachycardia are common, 
jaundice and a pancreatic mass are uncommon 
The liver may be enlarged as a result of fatty 
degeneration 
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B Laboratory Ffndings The stools are 
pale, bullo'> greasy, and float (steator- 
rhea) and contain undigested muscle fibers, 
neutral fats and soaps During the acute 
attack leukocytosis, proteinuria, and glyco- 
suria (in 33^» of cases) may occur True dia- 
betes mellitus is present in up to 25% of cases 
a decreased glucose tolerance is even more 
fretjuent The serum amylase and lipase are 
usually elevated in an acute attack and reflect 
the severity of the attack although in lor^- 
standing disease this elevation may not occur 
The elevation may persist even during the 
intervals of remission Bilirublnemia is fre- 
quently present during acute attacks 

C X-ray Findings X-ray examination 
may show evidence ofiffiary tract disease 
Pancreatic calcification is present in half of 
patients, and may occur even without clinical 
evidence of pancreatitis A widened or irreg- 
ular duodenal loop, impaired motility of the 
stomach, or duodenal obstruction may be seen 
on gastrointestinal aeries 

Complicatfona 

Pancreatic insufficiency and pancreatic 
cyst or abscess may occur 

Treatment 

There are no specific measures Elimi- 
nate aggravating factors when possible, e g 
hepatobiliary or gastroduodenal disease, and 
forbid the use of alcohol The diet should be 
high In carbohydrates and low in fat Treat 
hypocalcemia with vitamin D and calcium ad- 
ministration, observe serum calcium care- 
fully to prevent hypercalcemia If diabetes 
mellitus is present. Institute dietary and in 
sulln therapy as required Multivitamin tab- 
lets and B complex vitamins should be given 
Treat pancreatic enzyme deficiency with pan- 
creatin (Viokase®) 2 Cm orally t 1 d after 
meals Detergent agents (e g , sorbitan 
monooleate) are of doubtful value in correct- 
ing impaired fat and calcium absorption Give 
ferrous sulfate, 0 2*0 3Gm (3-4^2 gr ) 
orally t i d after meals for hypochromic 
anemia 

Prognosis 

Medical and surgical treatment are often 
unsuccessful In controlling recurrent episodes 
of pancreatitis Pancreatic insufficiency may 
develop rapidly or may never appear Treat- 
ment with insulin or pancreatic extract relieves 
many of the distressing symptoms 


Jones, R F , b others Chronic pancreatitis 
Arch Int Med 105 320-3, I960 


Lepore, M J The management of pancreatic 
insufficiency M Clin North America 44 
827 33. 1960 


CARCINOMA OF THE PANCREAS 


Essentials of Diagnosis 

• Upper abdominal pain with back radi- 
ation anorexia, marked weight loss 
multiple venous thrombosis 

• Occasionally a palpable abdominal 
mass, frequently, obstructive jaundice 

• Gastrointestinal series shows abnor- 
mality of duodenal loop or mucosa, 
Impaired carbofiycfrafe mefaboifsm 

Pancreatic carcinoma involving the 
head of the pancreas must be differenti- 
ated from ether causes of obstructive 
jaundice particularly eommdn duct 
stone and extrahepatic biliary tree 
neoplasm Neoplasm involving the 
body and tail of the pancreas needs to 
be distinguished from other abdominal 
neoplasms involving the stomach, kid 
ney and bowel Chronic pancreatitis 
may give a similar clinical picture 
The diagnosis is often very difficult, 
and may depend upon surgical explora- 
tion 

General Considerations 

Carcinoma of the pancreas is a discourag- 
ing diagnostic and therapeutic problem It is 
more common m males over 40 years of age 
Most tumors are of duct cell origin acinar 
cell tumors are rare Lesions of the head of 
the pancreas are more common than those of 
the body or tail Metastasis and direct ex- 
tension (particularly to the perineural lymphat- 
ics) probably occur early 

Clinical Findings 

A Symptoms and Signs The pain is con- 
stant in the epigastrium or left upper quad- 
rant of the abdomen and is not related to 
meals or bowel function It usually radiates 
Into the back and is often aggravated by the 
Bupine position and relieved by bending for- 
ward Anorexia is marked and weight loss 
occurs rapidly Dyspepsia Is a common com-' 
plaint Jaundice with pruritus occurs early 
In lesions of the head of the pancreas and late 
in those of the body and tail Constipation or 
diarrhea and bematemesls may occur Multi- 
ple venous thromboses occur early in 30-50% 
of patients with carcinoma of the body and tail 
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Tlie liver is enlarged and the gallbladder pal- 
pable in patients with jaundice Epigastric or 
left upper quadrant tenderness is present A 
mass Is palpable in one-third of eases Throm- 
bophlebitis particularly superficial, is com- 
mon Ascites is a late manifestation 

B Laboratory Findings There may be 
mild anemia Glycosuria, hyperglycemia, 
and impaired glucose tolerance or true dia- 
betes mellltus are found In 10-207« of cases 
The serum amylase or lipase is occasionally 
elevated Liver function responses are those 
of obstructive jaundice Steatorrhea Is rare 
The secretin test of cxocnne secretion is usu- 
ally abnormal in volume bicarbonate or 
amylase response Duodenal cytology in a few 
cases has shown malignant cells 

C X-ray Findings X-ray examination Is 
usually noncontributory in involvement of the 
body and tall With carcinoma of the head of 
the pancreas the gastrolntestlrul series may 
show a widemng of the duodenal loop, mucosal 
abnormalities in the duodenum ranging from 
edema to invasion or ulceration, or spasm or 
compression of the second portion of the duo- 
denum 

Treatment 

Treatment is usually symptomatic and 
palliative, although radical surgical excision 
has been successful In selected cases Biliary 
tract shunting procedures may be useful in 
cases associated with jaundice 

Prognosis 

The majority Of cases are so far advanced 
at diagnosis that only palliative procedures are 
possible 


Clifton, E E Carcinoma of the pancreas 
Am J Med 21 160-80, 1956 
Eyler, W R . Clark, M D , & B L Hlan 
An evaluation of roentgen signs of pancre- 
atic enlargement JAMA 181 967 72 
1962 


ACUTE PERITONITIS 


Essentials of Diagnosis 

• Often a history of abdominal illness 

• Relatively sudden onset of abdominal 
pain, vomiting, and fever 

• Anxiety, confusion and prostration 

• Abdominal rigidity and diffuse or local 
tenderness (often rebound) 

• Later, abdominal distention and para- 
lytic ileus 

• Shock 

• Leukocytosis 

Peritonitis, which may present a 
highly variable clinical picture, must 
be differentiated from acute Intestinal 
obstruction, acute cholecystitis auth 
or without choledochollthiasis renal 
colic gastrointestinal hemorrhage, 
lower lobe pneumonias, porphyria, 
periodic fever, hysteria and CNS 
disorders (e g . tabes) 

General Considerations 

Localized or generalized peritonitis is 
the most important complication of a wide vari- 
ety of acute abdominal disorders Peritonitis 
may be caused by infection or chemical irrita 
tlon Perforation or necrosis of the gastroln 
testlnal tract is the usual source of infection 
Chemical peritonitis occurs in acute pancrea- 
titis and in the early stages of gastroduodenal 
perforation Regardless of the etiology cer- 
tain typical features are usually present 

Clinical Findings 

A Systemic Reaction Malaise prostra- 
tion nausea vomiting septic fever, leuko- 
cytosis and electrolyte imbalance are usual- 
ly seen in proportion to the severity of the 
process if infection is not controlled, toxemia 
is progressive and toxic shock may develop 
terminally 

B Abdominal Signs 

1 Pain and tenderness - Depending upon 
the extent of involvement pain and tenderness 
may be localized or generalized Abdominal 
pam on coughing rebound tenderness referred 
to the area of peritonitis, and tenderness to 
light percussion over the inflamed peritoneum 
are eharactertstlc Pelvic peritonitis Is asso- 
ciated with rectal and vaginal tenderness 

2 Muscle rigidity - The muscles overly- 
ing the area of inflammation usually become 
spastic When peritonitis is generalized (e g , 
after perforation of a peptic ulcer), marked 
rigidity of the entire abdominal wall may de- 
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velop iiamedlately Rigidity is frequently di- 
minished or absent In the late stages of peri- 
tonitis In severe toxemia, and i^hen the ab- 
dominal wall is weak flabby, or obese 

3 Paralytic ileus - Intestinal motility is 
markedly inhibited by peritoneal Innammation 
Diminished to absent peristalsis and progres 
slve abdominal distention are the cardinal 
signs Vomiting occurs as a result of pooling 
of gastrointestinal secretions and gas 70<i of 
which is 5>KalloKed air 

C X-ray Findings Abdominal films show 
gas and fluid collections in both large and smalt 
bowel, usually with generalized rather than 
localized dilatation The bowel walls when 
thrown into relief bj the gas patterns may ap 
pear to be thickened indicating the presence 
of edema or peritoneal fluid 

D Diagnostic Abdominal Tap Occasion 
ally useful 

Treatment 

The measures employed in peritonitis as 
outlined below are generally applicable as sup 
portlve therapy In most acute abdominal dis 
orders The objectives are (1) to control in* 
fecttom (2) to minimize the effects of paralytic 
ileus and (3) to correct fluid electrolyte and 
nutritional disorders 

A Specific Measures Operative proce 
dures to close perforations to remove sources 
of infection such as gangrenous bowel or an in 
flamed appendix or to drain abscesses are 
frequently required The cause of the perlto 
nltis should always be Identified and treated 
promptly 

B General Measures No matter what 
specific operative procedures are employed 
their ultimate success will often depend upon 
the care with which the following general meas 
ures are performed 

1 Bed rest in the medium Fowler (semi- 
sitting) position Is preferred 

2 Nasogastric suction is started as soon 
as peritonitis Is suspected It is important to 
prevent gastrointestinal distention by the 
prompt institution of suction which is con 
tinued until peristaltic activity returns and 
deflation by rectum seems imminent or has 
begun The gastric (e g , Levin) tube is usu- 
ally adequate In persistent paralytic Ileus, 


the intestinal tract ma> be more adequately 
decompressed by means of a long intestinal 
ti4»e (e g , Miller-Abbott), although passage 
of such a tube into the small bowel is frequent- 
ly difficult because of poor intestinal motility 
In rare cases combined gastric and long intes 
tinal tube suction may be necessary to relieve 
or prevent distention 

3 Give nothing by mouth Oral Intake 
can be resumed slowly after nasogastric suc- 
tion Is discontinued 

4 Fluid and electrolyte therapy and par- 
enteral feeding is required 

5 Narcotics and sedatives should be used 
liberally to ensure comfort and rest 

6 Antibiotic therapy If infection with 
mixed intestinal flora is probably present, 
combined therapy with penicillin and strepto- 
mycin is begun empirically It is often ad 
visable to add a third antibiotic (e g tetra- 
cycline or chloramphenicol) to this regimen 
When cultures are available antibiotics are 
chosen according to sensitivity studies 

7 Blood transfusions are used as needed 
to control anemia 

8 Toxic shock if it develops requires 
intensive treatment 

Complications b Prognosis 

The most frequent sequel of peritonitis 
is abscess formation in the pelvla in the sub 
phrenic space between the leaves of the mes 
entery or elsewhere in the abdomen Anti 
biotic therapy may mask or delay the appear 
ance of localizing signs of abscess When 
fever leukocytosis toxemia or ileus fails 
to respond to the general measures for peri 
tonitis a collection of pus should be suspected 
This will usually require surgical drainage 
Abscess and pylephlebitis are rare complica- 
tions Adhesions nay cause early or, more 
frequently late intestinal obstruction 

If the cause of peritonitis can be corrected 
the Infection, accompanying ileus and meta 
bolic derangement can usually be managed suc- 
cessfully 


Cohn I , Jr . b others Bile peritonitis 
Ann Surg 152 827 35, I960 
Sturtz, G S , b E C Burke "Periodic 
peritonitis ’ Arch Dls Child 92 390 4, 
1956 
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Diseases of the Breast 

John 1. Wilion 


DIFFERENTIAL DIAGNOSIS OF 
NIPPLE DISCHARGE 


MAMMOGRAPHY 


In order of frequency, the following le* 
sions produce nipple discharge- Intraductal 
papilloaia, carcinoma, cystic disease, and 
ectasia of the ducts. The discharge is usually 
serous or bloody. "When papilloma or cancer 
Is the cause, a tumor can frequently be pal- 
pated beneath or close to the areola. 

The site of the duct orifice from which the 
fluid exudes la a guide to the location of the in> 
velved duct. Gentle pressure on the breast is 
made with the fingertip at successive points 
around the circumference of the areola. A 
point will often be found at which pressure 
produces discharge. The dilated duct or a 
small tumor may be palpable here. The in- 
volved area should be excised by a meticulous 
technic which ensures removal of the affected 
duct and breast tissues immediately adjacent 
to it. If a tumor Is present it should be bi- 
opsied and a frozen section done to determine 
whether cancer is present. When localization 
is not possible and no mass Is palpable, the 
paSSeoi Ahould he j-eftxamined yteek Si>r 

one month. When unilateral discharge persists, 
even without definite localization or tumor, 
exploration must be considered. The alterna- 
tive Is careful follow-up at Intervals of 1-3 
months. 

Cytologic examination of nipple discharge 
for exfoliated cells is Indicated in all cases. 

Ten to 20% of patients with serous or 
bloody nipple discharge prove to have carci- 
noma. Although none of the benign lesions 
causing nipple discharge are precancerous, 
they may coexist with cancer and It Is not pos- 
sible to distingiush them definitely from ma- 
lignancy on clinical grounds. Patients with 
carcinoma almost always have a palpable 
mass, but In rare instances a nipple discharge 
may be the only sign. For these reasons 
chronic nipple discharge Is usually an indica- 
tion for explorfllJen of the breast. 


A mammogram is a specialized soft tissue 
radiologic examination which shows promise as 
an adjunctive diagnostic procedure for Sus- 
pected neoplasm of the breast. Special ex- 
perience is reqxiired on the part of the radi- 
ologist in the technic and interpretation of this 
examination. 

Indications. 

Mammography is indicated for women with 
a strong familial history of breast carcinoma> 
nipple inversion or discharge without palpable 
findings; unexplained persistent breast pain; 
axillary masses; and secondary carcinoma of 
unestablished origin, and for women with re- 
current lesions classed as suspiciously negaN 
tive on biopsy. 

Usefulness & Limitations, 

The advantages of mammography are as 
follows: (1) It may demonstrate early and oper- 
able breast neoplasms when clinical findings 
are minimal or absent; (2) a negative result 
hB^>s to ronflixo ihe sur,geon's imnression of 
the benign nature of a lesion; and (3) in proved 
carcinoma of the breast, mammography can at 
times demonstrate unsuspected carcinoma in 
the opposite breast. 

However, false-negative findings may oc- 
cur, the diagnosis is difficult when mammary 
tissue is very dense and compact (e. g . , in 
adolescent girls), end special training and ex- 
perience are required in talcing and Interpret -• 
ing the films. 


Egan, R. L.: Mammography, an aid to diag- 
nosis of breast carcinoma. J, A. M. A. 1825- 
838-43, 1962. 

Gerson-Cohen, J., Hermel, M.B,, AS.M. 
Berger: Detection of breast cancer by peri- 
odic x-ray examination. J.A.M.A.176: 
II14-7, X96I. 
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ADENOFIBROMA OF THE BREAST 


This common benign neoplasm occurs 
most frequently in young women usually -within 
20 years after puberty It Is somewhat more 
frequent and tends to occur at an earlier age 
In Negro than In white women Multiple tumors 
In one or both breasts are found In 10 15“i of 
patients 

The typical adenofibroma is a round firm 
discrete relatively movable nontender mass 
1-5 cm in diameter The tumor is usually 
discovered accidentally Clinical diagnosis in 
young patients Is generally not difficult In 
women over 30 cystic disease of the breasts 
adenosis and carcinoma must be considered 
Treatment in all cases Is excision and frozen 
section to determme If the lesion is cancerous 


Madalyn. H E Clagett O T , & J R 

McDonald Lesions of the breast associated 
with discharge from the nipple Ann Surg 
146751-63 1957 


CARCINOMA OF THE FEMALE BREAST 


Essentials of Plagnosls 

• Slagle nonteoder firm to haW) breast 
mass with ill-defined margins 

• Early findings Minimal skin or 
nipple retraction 

• Later findings Breast enlargement 
hardness redness pain fixation of 
mass to skin or chest wall 

• Late finding Lymph node bone lung 
or brain metastasis 

• Nipple erosion may be the only indi 
cation of early Paget a carcinoma 

Distinguish from cystic disease of 
the breast (frequently multiple often 
recurrent more discrete and tender 
breast masses] adenofibroma {occurs 
more frequently in younger females) 
intraductal papilloma (associated 
more frequently with nipple discharge) 
breast abscess (usually an inflamma 
tory mass) and fat necrosis (there may 
or may not be a history of trauma) 

General Considerations 

Carcinoma of the breast is the most com- 
mon cause of death due to malignancy In wom- 
en The peak Incidence is between the ages of 
40 and 50 but breast cancer occurs frequent- 
ly at all ages past 30 Differential diagnosis 
depends uUlmateiy on biopsy 


Women with a family history of mammary 
carcinoma are at least twice as likely to de- 
velop the disease and tend to be affected at an 
earlier age Because cystic disease of the 
breast is believed to be associated with an in- 
creased incidence of malignancy continuous 
follow up of patients with cystic disease is in- 
dicated 

Metastasis to regional lymph nodes Is the 
principal mode of spread Axillary metas- 
tases are found on microscopic study in SO 
60S) of patients undergoing radical mastectomy 
The Internal mammary nodes are invaded in 
about one third of patients who have clinically 
advanced disease of borderline operability 
When the tumor is in the central or inner half 
of the breast and when the axillary nodes have 
already been invaded the internal mammary 
chain Is particularly likely to be involved 

Hematogenous spread of breast cancer is 
common the bones (especially the pelvis 
spine femurs ribs skull and humeri) lungs 
and liver are most frequently affected 

Clinical Findings 

A Symptoms and Signs The primary 
complaint in about 80% of patients with breast 
cancer Is a firm tump (usually painless) In the 
breast Less frequent symptoms are breast 
pain erosion retraction enlargement dis- 
charge or itching of the nipple and redness 
generalized hardness enlargement or shrink 
age of the breast Rarely an axillary mass 
swelling of the arm or back pain (from me- 
tastaaes) may be the first symptom 

Examination of the breast should be me 
tlculous methodical and gentle Careful 
inspection and palpation - with the patient 
supine arms at her sides and overhead and 
sitting arms at her sides and overhead - are 
essential unless this procedure la followed 
at all physical examinations early lesions 

k/e TOVEft-ei Vii aome -Bvrtes ?)-\'I)?ot4 
cases of breast carcinoma have been dis- 
covered during physical examinations per- 
formed for other purposes 

The frequency of carcinoma in various 
anatomic sites in the breast is as follows 
Upper outer quadrant 45% lower outer quad- 
rant 1C7 b upper inner quadrant 15% lower 
inner quadrant 5% central (subareolar or 
diffuse) 25% 

Breast cancer usually consists of a non- 
tender firm or hard lump with poorly delimited 
margins (caused by local Infiltration) Slight 
skin or nipple retraction is an Important early 
sign Mlmmal asymmetry of the breast may 
be noted Very small (1-2 mm ) erosions of 
the nipple epithelium may be the only manifes- 
tation of carcinoma of the Paget type Watery 
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serous, or bloody discharge is an infrequent 
early sign The following are characteristic 
of advanced carcinoma edema, redness, nod- 
ularity, or ulceration of the skin, the presence 
of a large primary tumor, fixation to the chest 
wall, enlargement, shrinkage, or retraction of 
the breast, marked axillary lymphadenopathy, 
and distant metasta&es 

A lesion smaller than 1 cm in diameter 
may be difficult or impossible for the exam- 
iner to feel and yet may be discovered by the 
patient She should always be asked to demon- 
strate the location of the mass, if the physician 
falls to confirm her suspicions, he should re- 
peat the examination In one month During the 
premenstrual phase of the cycle increased 
innocuous nodularity naay suggest neoplasm or 
may obscure an underlying lesion In these 
Instances the patient should be asked to return 
after her period 

The axillary and cervical regions must be 
examined carefully for lymphadenopathy The 
location, siae, consistency and other physical 
features of all lesions should be recorded on a 
drav.-tng of the breast for future reference 

B. Special CUiucal Forma of Breast Car- 
cinoma 

1 Paget's carcinoma • The basic lesion 
is intraductal carcinoma usually well-dtffer- 
entiated and multicentric in the nipple and 
breast ducts The nipple epithelium is infil- 
trated, but gross nipple changes are often 
minimal and a tumor mass may not be palpable 
The first symptom Is often itching or burning 
of the nipple accompanied by a superficial 
erosion or ulceration The diagnosis is read- 
ily established by biopsy of the eroded lesions 

Paget's carcinoma is not common (about 
37e of all breast cancers) but it is Important 
because it appears innocuous It Is frequently 
diagnosed and treated as dermatitis or bac- 
terial infection The lesion metastasizes to 
regional nodes in up to €0% of cases and 
should be treated in the same manner as other 
forms of breast cancer 

2 Inflammatory carcinoma - This is the 
most malignant form of breast cancer and 
comprises about 3% of all cases The clinical 
findings consist of a rapidly growing some- 
times painful mass which enlarges the breast 
The overlying skin becomes erythematous, 
edematous, and warm The diagnosis should 
be made only when the redness involves more 
than one-third of the skin over the breast 
The inflammatory changes, often mistaken for 
an infectious process, are caused by carci- 
nomatous invasion of the subdermal lymphatics 
with resulting edema and hyperemia Jletas- 
tases occur early and widely in all cases, and 


fbr this reason Inflammatory carcinoma Is 
virtually incurable Radical mastectomy is 
not advised Radiation and hormone therapy 
are of little value 

C. Laboratory Findings A consistently 
elevated sedimentation rate or serum alkaline 
phosphatase is suggestive of widespread me- 
tastases 

D X-ray Findings Because of the fre- 
quency of metastases to the bones and lungs, 
preparation for a radical mastectomy should 
usually include posteroanterior and lateral 
chest films, anteroposterior and lateral views 
of the lumbar spine and pelvis, and a lateral 
skull x-ray 

Differential Diagnosis 

Differential diagnosis depends upon biopsy 
The following lesions are most likelyto be 
confused with carcinoma cystic disease of the 
breast adenosis, adenofibroma (in the older 
patient) intraductal papilloma, and fat necrosis 

Treatment. 

A Surgical Treatment All malignant le- 
sions confined to the breast and axillary nodes 
should be treated by radical mastectomy if the 
patient s general health permits Few patients, 
regardless of age are unable to withstand a 
properly conducted operation 

The criteria of operability eatabUshed by 
C O Haagensen in Diseases of the Breast 
(Saunders 1956) are of great value in select- 
ing patients who may benefit from surgical 
treatment Haagensen advises radical mas- 
tectomy except when 

1 Extensive edema of the skin over the 
breast (more than one-third of the skin area) 
is present 

2 Satellite nodules are present in the skin 
over the breast 

3 The carcinoma is of the inflammatory 

type 

4 Any 2 Or more of the following grave 
signs of locally advanced carcinoma are pres- 
ent Ulceration of the skin, edema of the skin 
of limited extent (less than one-third of the 
skin over the breast), solid fixation of the 
tumor to the chest wall, axillary lymph nodes 
measuring 2 5 cm or more in transverse di- 
ameter, fixation of axillary nodes to the skin 
or deep structures of the axilla 

5 Edema of the arm is present 

6 Palpable supraclavicular nodes are 
present and biopsy shows metastases 

7 Biopsy of the Internal mammary nodes 
in the first, second, or third interspaces or at 
the apex of the axilla reveals metastases In- 
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ternal mammary biopsies are done for patients 
in whom (1) the primary tumor is situated In 
the lower parasternal zone of the breast, {2) 
the primary tumor measures more than 3 cm 
in diameter, (3) any of the 5 grave signs of 
locally advanced disease (see para 4 above) 
are present, (4) the axillary nodes are clini- 
cally involved Apex of axilla biopsies are 
done for patients in whom (1) there la a single 
clinically involved axillary node measuring 
2 5 cm or more in diameter. (2) there are 
more than 2 clinically Involved nodes, (3) the 
node or nodes are fixed, (4) the primary tumor 
measures more than 5 cm in diameter, (5) 
any of the 5 grave signs of locally advanced 
disease (see para 4 above) are present 

8 Distant metastasea are demonstrated 
roentgenographlo study of the chest by palpa- 
tion of the lUer, or by roentgenographic search 
tor metastaaes In the skeletal system In pa- 
tients with pain in the back or pelvic area (sug- 
gesting vertebral metastases), trephine biopsy 
of the lumbar vertebrae may be considered if 
x-raya are negative 

The selection of candidates on the basis of 
Haagenseo's criteria wlU limit radical mastec- 
tomy to patients for whom it may be curative 
About 3(^> of patients chosen for internal mam- 
mary or apex of axilla biopsy on the basis of 
the indications outlined above wlU be found to 
have involved nodes In one or both of these lo- 
cations Such patients are not curable by 
surgery and should be spared radical mastec- 
tomy and treated by irradiation or with hor- 
mones Multiple biopsies to determine oper- 
ability should be done in a separate preliminary 
operation under general anesthesia 

B Radiotherapy The use of radiotherapy 
with or without simple mastectomy as the sole 
means of treating breast cancer is advisable 
vilii 'a ■sAwianA w'Jmr 

patient’s condition too poor for radical mas- 
tectomy Postoperative irradiation of the in- 
ternal mammary, axillary, and supraclavic- 
ular regions may be of value when extensive 
axillary metastases are found on microscopic 
examination of the tissues removed by radical 
mastectomy. Local chest wall recurrence 
after radical mastectomy should be treated by 
x-ray rather than excision. Bone metastaaes. 
If sufficiently localized, are best managed by 
radiotherapy. Temporary relief of bone pain 
la obtained In 60-70?« of such cases Local 
palliation of large, ulcerated, or otherwise 
inoperable lesions Is usually most successfully 
achieved by irradiation 


C. Hormone Therapy Hormone therapy is 
usually employed when surgery and irradiation 
have failed or when widespread metastases 
have rendered them useless Hormone treat- 
ment does not cure but may retard the progres- 
sion of the disease The mode of action of 
hormones on breast cancer Is not known Ther- 
apy Is of 2 types (1) administration of one of 
the various estrogenic or androgenic hormones, 
or (2) removal of the ovaries adrenals, or 
pituitary 

1 Estrogen therapy - Estrogens should be 
reserved for older patients, both because it is 
unwise to give estrogens to premenopausal 
women and because the effects are more bene- 
ficial in older women In postraenopausal 
women estrogen produces regression of soft 
tissue carcinoma in about 50% of cases 
Treatment usually consists of giving diethyl- 
slllbestrol, 5 mg t I d [or equivalent) to a 
total dose of about 4 Gm for maximal re- 
sponse, treatment should be continued as long 
as it is beneficial The commonest side ef- 
fects are anorexia, nausea, and vomiting, 
these usually disappear within a few weeks, 
but when symptoms of toxicity are severe the 
dosage should be reduced temporarily until 
tolerance is acquired Pigmentation of nipples, 
areolas, and axillary skin, engorgement of the 
breasts and uterine bleeding may occur 
Caution In patients with extensive bone me* 
ustases, estrogens may precipitate hyper- 
calcemia followed by anuria and death 

2 Androgen therapy - Androgens give the 
best results in premenopausal women with 
soft tissue metastases or in patients with bone 
metastases at any age Over half of patients 
report subjective Improvement and regres- 
sion of bone lesions Is objectively observed in 
20-30% of cases Testosterone propionate is 
the most effective androgen preparation The 
usual dose is 50-100 mg 1 M 3 times a week 
Wuoih.'hiKUTttiw ift ‘cretfimeth ere reqiftreii Tot 
maximal effect Methyltestosterone is also 
effective and may be given in buccal tablets 
(50-100 mg dally) or orally (gradually in- 
creaslr^ dosage from 0 3 Gm. dally to I Grev 
dally) The favorable results of androgen 
therapy, aside from relief of pain, are a feel- 
ing of well-being and gain In weight The 
principal side reactions are the masculinizing 
effects, e g . hoarseness, hirsutism, loss of 
scalp hair, acne, and ruddy complexion 

3 Oophorectomy in premenopausal women 
with advanced, metastatic, or recurrent breast 
cancer results In temporary regression In 
about 25% of cases Routine oophorectomy in 
all premenopausal women with breast cancer 
in the hope of lesaenlng the Incidence of re- 
currence after radical mastectomy has been 
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suggested but is not of proved value and cannot 
be recommended. 

4. Adrenalectomy or hypophysectomy for 
advanced breast cancer Is now tmder study. 
Regression occurs In about 30% of patients 
after either of these procedures, and life is 
usually prolonged in those patients who respond. 
Procedures to ablate the adrenals or pituitary 
may be considered in selected patients who fall 
to respond to hormonal therapy or oophorec- 
tomy. 

D. Chemotherapy Chemotherapy should 
be considered for palliation In advanced breast 
cancer when hormone treatment Is not success- 
ful or when the patient becomes unresponsive 
to tt. Chemotherapy Is most likely to be ettec- 
tive in patients who previously responded to 
hormonal therapy. 

The most useful chemotherapeutic agent 
to date is 5-fluorouracil, but alkylating agents, 
particularly triethyleneiophosphoramlde (Thio- 
TEPA®) and nitrogen mustard, are also of 
value. These drugs are usually admmlstered 
l.V. Their side effects include bone marrow 
depression and nausea and vomiting, which 
may be so severe as to limit or prevent their 
application. Intrapleural In/ectlon of nitrogen 
mustard will frequently control pleural effu- 
sion due to xnetastases If the fluid is exudative 
(specific gravity above 1. 016 and a relatively 
high protein content) 

CotBpUeatiOQS of Radical Mastectomy. 

Except for local recurrence, usually due 
to Implantation of tumor cells in the wound at 
operation, the only Important late complica- 
tion of radical mastectomy is edema o{ the 
arm. Significant edema occurs in 10-30% of 
cases When it appears In the early postoper- 
ative peri'oa'iY t's usually causea'dy lympriatic 
obstruction due to Inlectlon in the axilla Late 
or secondary edema of the arm may develop 
years after radical mastectomy as a result of 
infection in the hand or arm with obliteration 
of lymphatic channels After radical mastec- 
tomy the lymphatic drainage of the arm is al- 
ways compromised and the extremity is more 
susceptible to infection from minor injuries 
than formerly The patient should be warned 
of this and treatment Instituted promptly if in- 
fection occurs The management of well es- 
tablished chronic edema by elevation and 
elastic support is not very successful. 

Prognosis. 

Although the mean duration of life In un- 
treated carcinoma of the breast Is about 3 
years, the course of the disease Is highly 
variable; some untreated patients succumb 


in 3 months, whereas others occasionally sur.. 
vive 5-10 years or longer. 

The five-year clinical cure rate of all pax 
tlents treated by radical mastectomy is 40-60%^ 
and the local recurrence rate is about 15%. 
When there is no evidence of axillary or dis- 
tant metastases at the time of operation, the 
fnre-year cure rate is 75-85%. When axillary 
metastases are present, the five-year cure 
rate Is 35-50%, Operative mortality is about 
1 %. 

The most unfavorable anatomic site for 
breast carcinoma is the medial portion of 
the inner lower quadrant Breast cancer Is 
probably more malignant In young than in old 
women, but the difference is not great. 

The prognosis of carcinoma of the breast 
occurring during lactation or pregnancy is 
generally poor, since over one-fourth are 
inoperable, but when radical mastectomy is 
feasible the over-all five-year cUmcal cure 
rate in this group of patients is about 30%, 

The presence of axillary metastases In pa- 
tients who are pregnant or lactating Is an ex- 
tremely poor prognostic sign. 


Hurley, J. D. , & others Chemotherapy of solid 
carcinoma, indications, agents, and result^ 
J. A. M. A. 174:1696-1701, 1960. 

Jesslman, A.G., &F.D, .Moore; Carcinoma 
of the breast. New England J.Med, 254*84^. 
53. 900-6. and 947-62, 1956. 

Report of A. M. A Council on Drugs: Androgens 
and estrogens in the treatment of dissemi- 
nated mammary carcinoma. J.A.M.A. 17^ 
1271-83, 1960. 


CARCINOMA OF THE MALE BREAST 


Male breast cancer, since it Is rare and 
usually asymptomatic, is often Ignored by the 
patient and overlooked by the physician. It 
may occur at any time after age 20, but the 
peak Incidence is in the fifties. The chief loca.i 
finding is a painless mass not infrequently as- 
sociated with nipple retraction, encrustation, 
or discharge. Treatment of operable cases is 
by radical mastectomy. The five-year sur- 
vival rate Is about 30% when the axillary nodes 
are Involved and about 75% when they are not. 
Disseminated cancer of the male breast is 
usually well palliated by bilateral orchiectomy 
and estrogen therapy. 
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CYSTIC DISEASE OF THE BREAST 


EssentlalB of Diagnosis 

• Painful often multiple frequently 
bilateral masses in the brea«t 

• Rapid fluctuation in size of mass 
is common 

• Frequently pain occurs or increases 
and size increases during premen- 
Btrual phase of cycle 

• Most common age Is 30 50 Rare 
in postmenopausal women 

Pain fluctuation in size and 
multiplicity of lesions help to differ 
entlate these lesions from carcinoma 
and adenofibroma Final diagnosis 
often depends on biopsy 

General Considerations 

Cystic disease is the most frequent lesion 
of the breast It ia common in Viomen 30 SO 
years of age but rare in postmenopausal wom- 
en which suggests that it may be related to 
ovarian activity Estrogen hormone is con 
sidered an etlolegic factor The typical patho 
logic change in the breast Is the formation of 
gross and znlero«cDplc cysts from the terminal 
ducts end acini Large cysts are clinically 
palpable and may be several cm or more in 
diameter 

Clinical Findings 

Cystic disease may produce an asympto 
matic lump in the breast which is discovered 
by accident but pain or tenderness often calls 
attention to the mass There may be discharge 
from the nipple in many esses discomfort 
occurs or is increased during the premenstm- 
al phase of the cycle at which time the cysts 
tend to enlarge rapidly Fluctuation in size 
and rapid appearance or disappearance of a 
breast tumor are common in cystic disease 
Multiple or bilateral masses are not unusual 
end many patients will give a past history of 
transient lump In the breast or cyclic breast 
pain Pain fluctuation In size and multi- 
plicity of lesions are the features most helpful 
in differentiation from carcinoma However 
If Sidn retraction is present the diagnosis of 
cancer should be assumed until disproved fay 
biopsy 

Treatment 

When cystic disease cannot be clearly 
distinguished from carcinoma on the basis of 
the clinical findings the patient should be 
prepared for radical mastectomy and the le- 
sion explored In the operating room under 


general anesthesia with provisions for imme 
diate diagnosis by frozen section Discrete 
i^stB or small localized areas of cystic dis- 
ease should be excised when cancer has been 
ruled out by microscopic examination Sur 
gery in cystic disease should be conservative 
since the primary objective of surgery is to 
exclude malignancy Simple mastectomy or 
extensive removal of breast tissue is rarely 
if ever Indicated 

When the diagnosis of cystic disease has 
been established by biopsy or Is practically 
certain because the history is classical as- 
piration o* a discrete mass is justifiable The 
skin and overlying tissues are anesthetized by 
infiltration with procaine and a No 19 
gauge needle is introduced If a cyst is pres 
ent typical watery fluid (straw-colored gray 
greenish brown or black) la easily evacuated 
and the mass disappears The patient is re- 
examined at intervals of 2 4 weeks for 3 
months and every 6 months thereafter through 
out life If no fluid is obtained if a mass per- 
sists after aspiration or if at any time during 
follow up an atypical persistent lump is noted 
biopsy should be performed without ddlay If 
a nipple discharge is present a smear should 
be taken for cytologic examination 

Breast pain associated with generalized 
cystic disease Is best treated by avoidance of 
trauma and by wearing (night and day) a bras 
slere which gives good support and protection 
Hormone therapy is not advisable because It 
does not cure the condition end has undesirable 
side effects 

Prognosis 

Exacerbations of pain tenderness and 
cyst formation may occur at any time until 
the menopause when the symptoms of cystic 
disease subside The patient should be taught 
to examine her own breasts each month just 
after menstruation and to inform her physician 
if a mass appears 


Oberman HA AA J French Chronic 
fibrocystic disease of the breast Surg 
Gynec & Obst X12 647 52 1961 


FAT NECROSIS 


Fat necroelB ts a rare lesion of the breast 
but is of clinical Importance because it pro- 
duces a mass often accompanied by skin or 
nipple retraction which Is indistinguishable 
from carcinoma Trauma Is presumed to be 
the cause although only about half of patients 
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give a history of injury to the breast Ecchy- 
mosls is occasionally seen near the tumor 
Tenderness may or may not be present If 
untreated the mass associated with fat ne- 
crosis gradually disappears As a rule the 
safest course is to obtain a biopsy When 
carcinoma has been ruled out the area of In- 
volvement should be excised 


BREAST ABSCESS 


During nursing an area of redness ten- 
derness and Induration not Infrequently de- 
velops in the breast In the early stages the 
Infection can often be reversed by dlscontlnu- 
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Ing nursing with that breast and administering 
a broad-spectrum antibiotic If the lesion 
progresses to form a localized mass with in- 
creasing local and systemic signs of infection 
an abscess is present and should be drained 

A subareolar abscess may develop in 
young or middle-aged women who are net lac- 
tating These Infections tend to recur after 
incision and drainage unless the area is ex- 
plored In a quiescent interval with excision of 
the Involved collecting ducts at the base of the 
nipple 

Except for the subareolar type of abscess 
infection in the breast is very rare unless the 
patient is lactatlng Therefore findings sug- 
gestive of abscess In the nonlactatlng breast 
require incision and biopsy of any indurated 
tissue 
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Gynecology & Obstetrics 

Ralph C &«nson 


COMMON GYNECOLOGIC 
DISORDERS 


ABNORMAL tJTERtNE BLEEDING 


Abnormal uterine bleeding means either 
(1) excessive or prolonged bleeding during the 
normal time ol flow (hypermenorrhea. menor- 
rhagia) or (2) any bleeding during the Inter- 
menstnial i*ter>’al (metrorrhagia) Variation 
from her own norm is a matter of concern to 
almost every woman at some time between the 
menarche and the menopause 

Abnormal menstrual bleeding Is always 
disturbing, often so severe as to be debtlttat- 
ing, and occasionally is a threat to life 

The causes of abnormal bleeding may be 
classified according to whether bleeding oc- 
curs during or between periods Common 
causes of bypermenorrhea (menorrhagia) are 
myoma, endometrial polyposis, irregular 
shedding of the endometrium, functional hy- 
pertrophy of the uterus. blood dyscrasias and 
psychologic syndromes Polymenorrhea 
(uterine bleeding which occurs more often 
than once every 24 days) may be due to a short 
cycle (proliferative phase less than 10 days, 
or secretory phase less than 14 days) or to 
premature Interruption of the bleeding cycle 
due to physical or emotional stress Metror- 
rhagia (irregular flow at times other than the 
normal menstrual period) may be due to hor- 
monal imbalance or iruscellaneous pelvic ab- 
normalities Hormonal causes Include endo- 
metrial hyperplasia ovulation bleeding 
("mittelschmerz’ ) excessive administration 
of estrogens anovulatory bleeding, and hypo- 
thyroidism Pelvic abnormalities which cause 
metrorrhagia include cervical or endometrial 
polyposis, submucous myoma. Carcinoma or 
sarcoma of the cervix, corpus uteri or 
fallopian tubes, and endometritis (postabor- 
tlon, or due to tuberculosis or cervical steno- 
sis) 


Clinical Findings 

A Symptoms and Signs The diagnosis of 
the disorders underlying the bleeding usually 
depends upon a careful description of the ex- 
tent and amount of flow, related pain if any, 
relationship to LMP and PMP, and a past 
history or family history of pertinent illnesses 
AU medications the patient has taken over the 
past month must be accounted for to rule out 
estrogenic stimulation or androgenic inhibition 
of flow The following signs are significant 
Fullness of the abdomen, cutaneous lesions, 
edema exaggerated vascular patterns, herni- 
ation. tenderness or guarding of the abdomen, 
adenopathy, dullness or shifting dullness, and 
swelling, tenderness, or discharge in the 
vicinity of Skene's or Bartholin a glands The 
rectovaginal examination may reveal tender- 
ness induration nodulation, mass formation, 
and the presence of intraperltoneal fluid 

B Laboratory Findings Vaginal amears 
should be obtained (before digital examination) 
for cytologic and bacteriologlc study Vaginal 
smears taken during active bleeding and fixed 
in alcohol -ether can be laked of red cells 
(after fixation) with 1% HCl, the epithelial 
detritus which remains may reveal tumor cells 
or troj^oblastic squamae from a uterine abor- 
tion In addition to urinalysis and routine 
hematocrit, STS, WBC and differential count, 
and sedimentation rate, blood studies (when 
necessary) should include bleeding time, clot- 
ting time, clot retraction time, platelet count, 
and a tourniquet test for capillary resistance 
PBI and BEl tests are Indicated to rule out ab- 
normal thyroid function 

C X-ray Findings X-rays should be 
ordered only if tumors, fluid collections, or 
anatomic deformities are suspected, in which 
case a plain film of the abdomen, hysterosal- 
pingography, cystography, and barium enema 
etudles are Indicated 

0 Special Examination Biopsy and cu- 
rettage are usually necessary to establish a 
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definitive diagnosis of the cause of bleeding 
Polyps tumors and submucous fibrosis are 
commonly Identified in this way Cancer of 
the cervix or endometrium may require cone 
or four quadrant biopsy of the cervix and 
differential curettage of the cervix and uterus 

Complications 

Continued or excessive blood loss leads to 
anemia which favors local or systemic Infec- 
tion Tumors may cause infertility Cervical 
uterine or tubal neoplasm must be found and 
removed before metastasis occurs 

Treatment 

A Emergency Measures If bleeding has 
been massive place the patient In the Tren- 
delenburg position and give sedation I V 
fluids and blood transfusions as required 
Hemostasis is best achieved with surgical 
dilatation and curettage because this proce 
dure has both therapeutic and diagnostic ad- 
vantages Temporary hemostasis (for 1-2 
days) with dlethylstUbestrol 25 rag orally 
every 15 minutes for 18 doses (or equivalent) 
is often desirable 

B Curettage Surgical curettage is the 
treatment of choice After biopsy and curet- 
tage hormonal therapy may be used for sev- 
eral months for the further control of bleeding 

C Corrective Hormone Therapy 

1 Estrogens and progestogens - 

(1) To control hypermenorrhea (not 
metrorrhagia) Progesterone aqueous sus- 
pension 3S mg I M on the 24th day after 
the onset of LMP progesterone caproate 
(Delalulin®) 125 mg I M onthe2l6tday 
norethlndrone /Norlutin®^ 10 mg orall.v dail^ 
for 7 days beginning on the 21st day nor- 
ethynodrel and ethinyl estradiol 3-methyl 
ether (Enovid®) 10 mg orally dally for 7 
days beginning on the 2lFt day medroxypro- 
gesterone acetate (Provera®) 5 mg orally 
daily for 4 days beginning the 21st day 

(2) In metrorrhagia the following may be 
used Estradiol valerate (Delestrogen®) 5 mg 
I M on the 14th day and progesterone capro- 
ate (Delalutin'*') 250 mg I hf on the 21$t day, 
norethynodrel and ethinyl estradiol 3-methyl 
ether (Enovid®) 10 mg orally dally from the 
fifth through the 2lst days 

2 Androgens - Androgen therapy Is con- 
traindicated in adolescent girls or young adult 
women because even minima} doses may cause 
permanent voice change and Irreversible hir- 
sutism The following regimen may be used 
only In patiems over 45 years of age Tes- 
tosterone enanthate (Delatestryl®) 200 mg 


1 M .after 10 days metbylteslosterone 30 
mg sublingually dally for 2 weeks after 7 
days methyltestosterone 10 mg sublingually 
every other day for 3 weeks of each month for 

2 months 

3 Thyroid hormone is indicated if it is 
certain that hypothyroidism is present and is 
the only cause of abnormal bleeding 

4 Chorionic gonadotropin 1000 2000 
units I M dally for 12 days following ovula 
tion will extend the postovulatory (luteal) 

and may thus enhance fertility 

5 Cortisone 2a 50 mg orally daily for 
2 3 months is of value in Stein Leventhal syn 
drome but is not employed for hypermenor 
rhea or metrorrhagia due to other causes 

D Irradiation Therapy X-ray or radium 
therapy to terminate menses is indicated only 
for poor-nsk or menopausal patients In 
women under 35 years of age about 12a0 r 
will be required in older women 800 r will 
usually suffice 

E Surgical Therapy Intractable bleeding 
particularly in women over 40 may require 
hysterectomy The ovaries should be pre- 
served if they appear to be normal 

Prognosis 

In the absence of large tumors pelvic 
inflammatory disease and cancer about SO^ 
of patients with hypermenorrhea and almost 
60% of patients with metrorrhagia will resume 
normal menstrual periods after curettage 
Cmng thyroid hormone or progesterone when 
indicated will increase these recoveries by 
10 15% 


Coldfarb A F & M L> Stone IJysfunctional 
uterine bleeding during puberty Journal- 
Lancet 28 521 4 1958 
Woodruff, J D , Prystowsky H & R W 
Telinde Postmenopausal bleeding re- 
evaluation of old problem South M J 51 
302 5 1958 


POSTMENOPAUSAL VAGINAL BLEEDING 


Vaginal bleeding which occurs 6 months or 
more following cessation of menstrual function 
may be due to local or systemic causes Car- 
cinoma of the cervix or endometrium accoimts 
for 35-50% of cases Administration of es- 
trogens in excessive amotmia or In noncycllc 
doses is the second most important cause 
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Other causea include atrophic vaginitis, trau- 
ma, polyps, hj'pertenslve cardiovascular dis- 
ease. submucous myomas, trophic ulcers of 
the cervix associated with prolapse of the 
uterus, blood dyscraslas, and endogenous 
estrogen production by a femlnlilng ovarian 
tumor. Bleeding is usually painless, but pain 
will be present If the cervix la not patent. If 
bleeding Is severe and rapid, or In the pres- 
ence of infection or torsion of a tumor 

Bleeding varies from a bright ooze or 
brown discharge to frank hemorrhage The 
patient may report a single episode of spotting 
or profuse bleeding for days or months Lab- 
oratory examination may disclose exfoliated 
neoplastic cells, infection, or free basal cells 
and white cells (but no comlfied epithelial 
cells) Passage of a sound into the uterus will 
demonstrate cervical stenosis and hematocol- 
pos, will cause an intraeervical or endometrial 
neoplasm to bleed (Clark test), or may outline 
a cervical or uterine tumor Aspiration biop- 
sy or suction curettage often provides suffi- 
cient endometrial tissue for the purpose of 
examimng for cancer, endometrial hyperplasia, 
endometritis and other local disorders 

Treatment. 

The patient should be hospitalized for 
thorough evaloation and definitive care Dila- 
tation and curettage (with polypectomy If indi- 
cated) will cure about half of all patients with 
postmenopsusal bleeding Withdraw all sex 
steroid drugs and do not relnstltute therapy 
until the cause of bleeding has been identified 
and bleeding has been controlled for at least 3 
months If bleeding recurs after a second 
curettage in a patient who is not taking estro- 
gens. total hysterectomy and bilateral salplngo- 
oophorectomy may be indicated 

Pr^nosis 

Curettage will cure many cases The 
prognosis In women whose bleeding is due to 
severe neoplastic disease depends upon the 
extent of invasion and the success of antitumor 
therapy 


Israel, S.L., &L,L, Weber Postmeno- 
pausal bleeding. West J Surg 64 51S-9, 
ldS6 


PRIMARY DYSMENORRHEA 
(Essential or Functional Dysmenorrhea) 


Essentials of Diagnosis 

• Prodromal signs of breast engorge- 
ment, agitation, abdominal bloating, 
pelvic heaviness 

• Intermittent aching or cramping In 
lower xnldllne of abdomen at onset of 
bleeding 

• Tenderness upon pelvic and abdomi- 
nal examination 

Although in most cases of dys- 
menorrhea there Is no organic pathol- 
ogy (primary dysmenorrhea), a search 
should be made for organic causes 
such as cervical stenosis and endo- 
metriosis 

General Considerations 

Pain with menstrual periods for which no 
organic cause can be found (primary or essen- 
tial dysmenorrhea) accounts for about 8I>*» of 
cases of painful menses The pain is almost 
always secondary to an emotional problem 
Although primary dysmenorrhea is particularly 
common during adolescence, it may occur at 
any time from the menarche to the menopause 
^amenorrhea and general zaensinial discom- 
fort are often described together as "menor- 
rhalgia ’ 

Clinical Findings. 

Agitation, abdominal bloating, breast en- 
gorgement, and pelvic heaviness often precede 
dysmenorrhea Intermittent aching to cramp* 
like discomfort in the lower midline usually 
accompanies the onset of bleeding Circula- 
tory engorgement of the vagina and cervix, 
alight patulousnesB of the os. and bogginess of 
the uterus are frequently recorded before and 
during bleeding Uterine, parametrlal, and 
adnexal tendemeas are often described as well 
Dysmenorrhea equivalents - periodic 
headache, diarrhea, tenseness, urinary fr«- 
quency and urgency - indicate monthly dysfunc- 
tion of other organ systems 

DlfteresUal Diagnosis. 

Menstrual cramps which develop more 
than 5 years after the menarche are usually 
due to organic causes Generalized abdomi- 
nal pain or particularly well localized right- 
or left-sided pelvic pain are indicative of 
organic disease. T^cal patterns of referred 
pain also suggest secondary dysmenorrhea 
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Treatment 

A Specific Measures The definitive 
management of primary dysmenorrhea must 
be directed at the underlying psychodynamics 
The gynecologist who Is interested In these 
problems must be prepared to spend consider- 
able time with the patient at each visit and to 
pursue a cure over a long period of time 
Severe emotional disorders should receive 
specialized psychiatric attention 

6 General Measures Analgesics are 
occasionally warranted until the diagnosis is 
established The use of narcotics other than 
codeine should be avoided for fear of addiction 
Warm douches may afford temporary relief 
Dicthylstilbestrol 0 5 mg orally daily for 
14 days beginning with the first day of the 
period or methyltestosterone 5 mg orally 
3 times daily from the fifth through the tenth 
days after the onset of menstruation (for 2 or 3 
months) is a valuable temporary expedient 
Methyltestosterone does not interfere with 
ovulation in this dosage 

C Surgical Measures Hysterectomy is 
never indicated 

Prognosis 

In women with insight who are cooperative 
and want to be cured the prognosis is good 
Very little can be done for the woman who 
prefers to use menstrual symptoms as a 
monthly refuge from responsibility and effort 


Hayden G E Relief of primary dysmenor 
rhea An evaluation of the newer thera- 
peutic agents Obst &Gynec 16 730 3 
1960 


DYSPAREUNU 


Dyapareimta (painful coitus) may be func- 
tional or organic or may be due to a com 
bination of both causes Either type may occttr 
early (primary) or late (secondary) in marriage 
The location of discomfort may be extemal(at 
the Introltus) or Internal (deep wvthlnthe geni 
tal canal or beyond) and some women describe 
both types of pain 

External dyspareunla may be due to oc 
elusive or rigid hymen vaginal contracture 
due to any cause or traumatic or inflammatory 
disorders of the vulva vagina urethra or 
anus 

Organic causes of internal dyspareunia 
include hourglass contracture of the vagina 


septate vagina severe cervicitis or retro- 
positlon of the uterus prolapse or neoplastic 
disease of the uterus tubo-ovarian disease 
and pelvic endometriosis 

Pelvic examination often reveals marked 
contracture of the perineal and levator mus- 
culature with adduction of the muscles of the 
thighs genital hypoplasia and other congenital 
disorders urethral caruncle scarring or con- 
tracture of the vagina vulvovaginitis krau 
rosts vulvae and rectal or bladder abnormal 
Ities 

Treatment 

A Specific Measures Functional dys- 
pareunia can only be treated by counselling and 
psychotherapy Both partners should be inter- 
viewed The treatment of organic dyspareunia 
depends upon the underlying cause 

B General Measures Mild sedation e g 
phenobarbital 15 mg (1/4 gr ) orally t I d 
or prochlorperazine (Compazine®) 15 mg 
orally daily are of value for the relief of ex- 
treme emotional tension 

C Local Measures For functional dys 
pareunia hymeneal-vaginal dilatations with a 
conical (Kelly) dilator Or test tubes of gradu- 
ated sizes may give relief Anesthetic oint- 
ment applied to the introltus gives some relief 
but is of no permanent value Organic dys 
pareunia due to vaginal dryness may be treated 
With a simple nongreasy ointment Estrogen 
therapy is indicated for senile vulvovaginitis 

D Surgical Measures Hymenectomy 
permeotomy and similar plastic procedures 
should be performed only on clear indications 
Significant vaginal obstructive lesions should 
be corrected Treat chronic symptomatic 
cervicitis by cauterization or shallow coniza- 
tion 

Prognosis 

Few patients with functional dyspareunia 
are quickly and easily cured Organic dys- 
pareunia subsides promptly after elimination 
of the underlying cause of pain 


Mears E Dyspareunia Brit M J 5093 
443 5 1958 


LEUKORRHEA 


Leukorrhea may occur at any age and 
affects almost all women at some time It Is 
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Differential Diagnosis of the Causes of Leukorrhea 


Color 

Consistency 

Amount 

1 Odor 

Probable Causes 

Clear 

Mucoid 

+ to+r 


Ovulation, excessive estrogen stim- 
ulation, emotional tension 

Milky 

Viscid 

+ to +++ 

1 None to 

1 acrid 1 

Cervicitis, Hemophilus vaginalis 

vaginitis 

White 


+ tO-M. 

mm 

Vaginal mycosis 

Pink 

Serous 1 

+ to +++ 

1 None 1 

iivpoestrinism nonspecific infection 

Yellow -green 

Frothy ! 

+ to 


Trichomonas vaginalis vaginitis 

Brown 

1 

Watery 



■illH 

Gray, blood- 
streaked 


B 

Foul 

Vaginal ulcer Pyogenic vaglnltis- 
cervicitis (trauma, long-retained 
pessary forgotten tampon) Vaginal, 
cervical, endometrial, tubal neo- 
plasm 


not a disease but the znanlfestatlon of a local 
or aystemlc disorder The moat common 
cause la Infection of the lower reproductive 
tract, other causes are inflammation of other 
areas, estrogenic or psychic stimulation, 
tumors, and estrogen depletion 

Leukorrheie discharge is usually white 
because of the presence of exfoliated or in* 
flammatoTy cells The persistence of some 
vaginal mucus is normal Nevertheless when 
soiling of the clothing or distressing local 
symptoms occur, the discharge must be con- 
sidered abnormal 

Clinical Findinge. 

A. Symptoms Vaginal discharge, with 
or without discomfort, may be associated with 
Itching when urine contaminates the Inflamed 
introltus The patient may complain of puden- 
dal Irritation proctitis vaginismus, and dys- 
pareunia There may be no symptoms 

B Laboratory Findings Blood findings 
may suggest low-grade infection Cytologic 
study of a smear of vaginal secretion is Indi- 
cated for all patients over 25 years of age or 
whenever malignancy is suspected The same 
preparation can be stained to show trlchom- 
onads, Candida, or other organisms Tri- 
choraonads are often seen in freshly voided 
urine contaminated with leukorrheie discharge 
If these organisms are noted In a catheterized 
specimen, urethral and bladder Involvement 
by the flagellate is likely Culture of the 
trichomonad Is difficult but may be successful 
when Trlchosel® medium is used 

Leukorrhea associated with a positive 
serology may be due to syphilis, a positive 


Frel test suggests lymphopathia venereum, 
the dmelcDS skin test is positive in chancroid 

Inspect a fresh wet preparation of the 
vaginal fluid first for motile Trichomonas 
vaginalis Look for heavy clouding of the 
spread and especially the covering of epithelial 
celts (“clue cells ’) by myriads of bacterls, 
these will probably be Hemophilus vaginalis 
Then add 1V» potassium hydroxide to lake 
blood cells as an aid in visualization of Candida 
l^hae and spores Examination of a gram- 
stained smear will identify intracellular gram- 
negative diplococci (Neisseria gonorrhoeae), 
other predominant bacteria, and helminths 
If possible, culture the vaginal fluid anaerobi- 
cally and aerobically to identify bacterial patho- 
gens Thloglycollate bacterial medium is most 
useful in the culture of Hemophilus microor- 
ganisms 

Inoculate Nickerson s, Sabouraud’s, 
Pagano-Levin or a similar medium to demon- 
strate Candida 

Secure a vaginal smear for acid-fast stain- 
ing and an Inoculum for culture (or guinea pig 
Inoculation) for Mycobacterium tuberculosis 
when tuberculosis is suspected 

Prevention 

The husband should use a condom if in- 
fection or reinfection Is likely Sexual prom- 
iscuity and borrowing of douche tips, under- 
clothing, or other possibly contaminated arti- 
cles should be avoided 

Tetracycline therapy over long periods of 
time may cause Candida vaginitis due to the 
overgrowth of these yeasts 
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Treatment. 

A Specific Measures Treat infection 
with the specific drugs listed below If sen- 
sitivity develops, discontinue medication and 
substitute another drug as soon as practicable 
Continue treating the patient during menstrual 
flow Choose a mode of therapy (e g , sup- 
positories, oral therapy) which need not be 
discontinued because of bleeding 

1 Trichomonas vaginalis vaginitis - It 
may be necessary to treat the patient during 
several menstrual periods, change the medi- 
cation after 2-3 months in resistant cases 

(1) Metronidazole (Flagyl*),* 200 mg orally 

t t d for 7 days Treat the husband similarly 
during the same interval (Caution* This drug 
may encourage the growth of Candida organ- 
isms Rapid disappearance of leukorrhea due 
in part to trichomoniasis may mask gonorrhea \ 

(2) Diiodohydroayqulnollne (Dlodoquln'®). dex- 
trose, lactose, and boric acid (Floraquln*®), 
carbarsone, or Devegan* suppositories, one 
vaginally twice dally for 8 weeks Additional 
vaginal Insu^Utlon with the same preparation 
in pwwder form twice weekly for the first 
month is also helpful (3) furazolidone- 
nifuroxlme (Trleofuron®) vaginal supposllortea^ 
one twice daily for 8 weeks 

2 Candida albicans • (1) Nystatin (Myco- 
statin®) vaginal suppositories, each containing 
100,000 units, one dally for 2 weeks, is most 
effective (2) Propionic acid gel (Proploa 
Gel®}, one appHcation vaginally daily for 3 
weeks (3) Gentian violet, 27* aqueous solu- 
tion applied topically to the vulva, vagina, and 
cervical area twice weekly for 3 weeks (4) 
Gentian violet, lactic acid, and acetic acid 
(Gentia Jel®), one application vaginally dally 
for 3 weeks 

3 Hemophilus vaginalis vaginitis - (I) 
Sulfathiazole, sulfacetamide, and benzylsulfa- 
nilsmide in cream form (Triple Sulfa Cream®)^ 
one application daily for 2 weeks (2) Acldlfle^ 
0 17* hexetidlne gel (Stensil*), one application^ 
daily for 2 weeks 

4 Atrophic (senile) vaginitis - (1) Diethyl, 
stllbestrol, 0 5 mg vaginal suppository, one 
every third day for 3 weeks Omit medication 
for one week (to avoid uterine bleeding) then 
resume cyclic therapy indefinitely unless con- 
traindicated (2) Dienestrol vaginal cream, 
one-third appUcator-ful every third day for 3 
weeks Omit medication for one week, then 
resume cyclic therapy (3) Dlethylstllbestrol. 

0 2-0 5 mg (or equivalent), oraUy dally for 

3 weeks each month 

5 Gonorrheal vaginitis -Treat as dlrectetj 
In Chapter 20 Caution Treatment will be in\ 
adequate unless 3 sets of slides, or preferably 
cultures of discharge from Skene's ducts and 

•Sec p 807 for a comment on the status of tht, 
drug —Ed 


thiT cervical canal reveal no gonococci Per- 
form a serologic test for syphilis prior to 
treatment and repeat 2 months later 

B General Measures Utilize Internal 
menstrual tampons to reduce vulvar soilmg, 
pruritus, and odor Coitus should be avoided 
until a cure has been achieved Trichomonal 
and candidal infections require treatment of 
the husband also Relapses are often reinfec- 
tions Re-treat both parties 

Antipruritic medications are disappointing 
unless an allergy is present Specific and 
local therapy will usually control itching 
promptly 

C Local Measures Occasional acetic 
douches /2 Tbsp of vinegar per L of watery 
may be beneficial in the treatment of leukor- 
rhea Caution Never use alkaline (soda) 
douches They are unphysiologlc and often 
harmful because they discourage the normal 
vaginal flora by reducing vaginal pH 

Douches are not essential to cleanliness 
or marital hygiene Too-trequent douches of 
any kind tend to increase mucus secretion 
Irritating medications cause further mucus 
production 

In severe, resistant or recurrent Irl- 
chomonal or candidal vaginitis, treat the cer- 
vix (even when It is apparently normal) by 
chemical or light thermal cauterization In- 
veatigate the unnary tract and Skene's and 
Bartholin b ducts and treat these areas If they 
appear to be reservoirs of relnfeetton 

D Surgical Measures Hospital cauter- 
ization conizatlDn of the cervix incision of 
Skene's glands, or barthoUnectomy may be re- 
quired Cervical, uterine or tubal disease 
(tumors, infection) may necessitate laparotomy 
irradiation, or other appropriate measures 

Prognosis 

Leukorrhea in pregnant, debilitated, or 
diabetic women is difficult to cure, especially 
when due to Trichomonas vaginalis, Candida 
albicans or Hemophilus vaginalis Repeated 
or even continuous treatment over 3-4 months 
may be required until the patient is delivered 
or the diabetes is controlled 

The prognosis is good U the exact diag- 
nosis Is made promptly and intensive therapy 
Instituted Treatment of only one of several 
causes may be the reason for failure of therapy 

HelUl, A Hemophilus vaginitis and nonsoe 
cifJc vaginitis Ann New York Acad So 
B3 290-3, 1959 

Nathanson, E A Treatment of vaginal can 

didiasis Obst A Gynec 16 6O1-4, iggp"* 
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Patyson, R.A,: Trichomoniasis and candi- 
diasis vulvovaginitis. Procedures that 
most frequently result in permanent cures 
and prevent thrush in the newborn. New 
York J.Med. 60:3825-9, 1360. 


CYST & ABSCESS 

OF BARTHOLIN’S DUCT AGLAND 


Gonorrhea and other infections often in- 
volve Bartholin's duct and, to a lesser degree, 
the gland itself. Obstruction prevents drainage 
of secretions and exudations, which leads to 
pain and swelling. The infection resolves and 
pain disappears, but distention of the duct per- 
sists. Reinfection causes recurrent tenderness 
and further enlargement of the duet. 

The principal symptoms are periodic pain- 
ful swelling on either side of the Introltus and 
dyapareunia. Fullness In one or both of the 
labia and soft distortion of the introltus are 
apparent. A fluctuant swelling 1-4 cm. tn di- 
ameter in the Inferior portion of either labium 
minus is a sign of occlusion of Bartholin's duct. 
Tenderness Is evidence of active Infection. 

Differentiate from inclusion cysts (after 
laceration or eplsiotorey), Urge sebaceous 
cysts, hydradenoma, congenital anomalies, and 
cancer of Bartholin's gland or duet (rare). 

Treat infection with broad -spectrum anti- 
biotics and local heat. If an abscess develops, 
incise and drain. After the acute process has 
subsided, marsupUlize the affected duct or ex- 
cise the duct and gland. 

The prognosis Is uniformly excellent. 


Jacobson, P,: Marsupialization of vulvovag- 
inal (Bartholin) cysts. Report of 140 pa- 
tients with 1S2 cysts. Am.J.Ob8t.& Cynec. 
79:73-9, I960' 


URETHRAL CARUNCLE 


Urethral caruncles may occur at any age, 
but postmenopausal women are most commonly 
affected. Caruncle may be due to infection, 
ectropion, papilloma, angioma, or benign or 
malignant neoplasms. Most canincles repre- 
sent eversions of the urethral mucosa or bac- 
terial infections at the meatus (or both). Sus- 
pect cancer when the lesion is persistent and 
progressive. 

Dysurla, frequency, tenderness, vaginal 
bleeding, leukorrhea, and dyspareunia are the 


usual complaints, but a few caruncles are 
a^rmptomatic. A small, bright red tumor or 
sessile mass protruding from the urethral 
meatus may bleed, exude, or cause pain de- < 
pending upon its etiology and size. 

Complications Include local ulceration, 
urethritis, and vaginitis. Bleeding is rarely 
excessive. An occasional canmcle may repre- 
sent malignant change in a granuloma or may 
be a primary urethral or vulvar cancer. 

Treatment. 

Obtain tissue for biopsy and exudate for 
smear and culture. If the growth Is benign and 
infection is minimal, fulgurate lightly imder 
topical anesthesia and apply nitrofurazone 
(Furacln®) cream or other chemotherapeutic 
agent. Repeated light fulguration is preferred 
to extensive coagulation initially. A bladder 
sedative compound (see p. 397) will usually re- 
lieve urinary distress. Excision may also be 
a valuable procedure, but care must be taken 
to avoid causing stenosis of the urethra. Local 
or systemic cyclic estrogen therapy is helpful 
before and after treatment In the postmeno- 
pausal patient. The prognosis in benign eases 
is excellent. 

If the growth is malignant, the patient 
should be referred for radical surgery or Ir- 
radiation therapy. 


Garske, G.L. : The female urethra. Minnesota 
Med. 41:462-9, 1958. 


CARCINOMA OF THE CERVIX 


Essentials of Diagnosis. 

• Abnormal uterine bleeding and vaginal 
discharge. 

• Cervical lesion may be visible on in- 
spection as a mass or ulceration. 

• Vaginal cytology usually positive; must 
be confirmed by biopsy. 

Abnormal bleeding and vaginal dis- 
charge are also found in cervicitis, 
venereal cervical lesions, and cervi- 
cal polyps. A visible suspicious cer- 
vical lesion may be found in benign 
cervical polyps, cervical ulceration, 
nabothian cyst, cervical endometri- 
osis. and cervical tuberculosis. 

General Considerations. 

Cancer of the cervix is the second most 
common malignancy in women. Squamous cell 
cancer accounts for about 95% of eases; adeno- 
carcinoma accounts for almost 5%. 
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Cancer appears first In the intra-eplthellal 
layers (the preinvasive stage, or carcinoma In 
situ) Preinvasive cancer is a common diag- 
nosis in women 30-40 years of age, but most 
patients with Invasive carcinoma are 40-50 
years old Five to 10 years probably are thus 
required for carcinoma to penetrate the base- 
ment membrane and Invade the tissues in most 
Instances After Invasion death usually oc- 
curs In 3-5 years in the untreated patient 

Invasion is associated with ulceration and 
spotting Sanguineous vaginal discharge or ab- 
normal bleeding does not occur until the cancer 
has penetrated into the substance of the cervix 

Clinical Findings 

A Symptoms and Signs The most com- 
mon findings are metrorrhagia and cervical 
ulceration Hypermenorrhea occurs later 
Leukorrhea (sanguineous or purulent odorous, 
and nonpruritic) appears after the Invasive 
stage Vesical and rectal dysfunction or fis- 
tulas are late symptoms Pain also occurs 
late Anemia anorexia, and weight losa are 
signs of advanced disease 

Cervical carcinoma la situ Is not visible 
unless one employs the eolposcope Occasion- 
ally a small patch of leukoplakia may repre- 
sent preinvasive carcinoma or a thickened 
area In an everted cervix may show malignant 
changes Biopsy or conization of the cervix 
is required for diagnosis 

B “Staging ' or SstUnate of Gross Spread 
of Cancer of the Cervix The depth of pene- 
tration of the malignant cells beyond the base- 
ment membrane is a reliable clinical guide to 
the extent of primary cancer within the cervix 
and the likelihood of secondary or metastatic 
cancer It is customary to stage cancers of 
cervix as follows (Percentages given are ap- 
proximations ) 

Stage 0 Preinvasive, or carcinoma m 
situ 

Stage I Carcinoma confined to the cervix 
(11% have lymph node metastases) 

Stage II Carcinoma extending beyond the 
cervix to invade the upper two-thirds 
of the vagina or the parametrlal tissues 
but without spread to the pelvic wall 
(227« have lymph node metastases) 

Stage HI Carcinoma extending to the pel- 
vic wall or the lower third of the vagina 
(33'% have lymph node metastases) 

Stage IV Carcinoma involving the bladder 
or rectum (or both) or which has ex- 
tended beyond the limits of stage III 
(77% have lymph node metastases) 


C Laboratory Findings 

1 Schiller test - Aqueous solutions of 
Iodine stain the surface of the normal cervix 
mahogat^ -brown because normal cervical 
epithelial cells contain glycogen Zones of 
cancer within the epithelium over the cervix 
do not contain glycogen and so fail to stain with 
Lugol’s or Schiller's iodine reagent Scars, 
areas of erosion or eversion cystic mucus 
glands and zones of nonmallgnant leukoplakia 
also fail to take the stain, however, and so 
this test is useful only In identifying abnormal 
areas 

2 Cytologic examination (Papanicolaou) - 
Vaginal cytology is usually positive If the 
smear Is negative but cancer is still suspected, 
biopsy is required Biopsy confirmation of a 
positive cytologic eximlnsition is always re- 
quired before definitive treatment is given 
Vaginal smears for cytologic examination 
should be prepared as requested by the pathol- 
ogist who will examine the slides A frequently 
used technic is as follows 

The patient should not have douched for 
24 hours or more before the examination and 
should not have bathed for several hours 
Smears obtained during bleeding episodes are 
less desirable than those secured at other 
times 

Insert a thick-walled glase plpet with a 
rubber suction bulb into the posterior vaginal 
fomlx and aspirate fluid Blow the fluid onto 
2 or 3 slides and gently spread it over the 
slides with the pipe! The smear should be 
thicker than a standard blood smear but not 
BO thick as to be opaque An Irregular dis- 
tribution Is not objectionable Smears may 
also be made from material collected in a 
speculum and transferred directly to the slide 
with a clean gloved finger A cotton appli- 
cator moistened with water can be used but 
the mucus must be rolled onto the slide for a 
good preparation Scrapings, especially of a 
lesion of the cervix may be obtained with a 
wooden tongue blade 

Fix immediately before drying by placing 
the slides In an equal mixture of ethyl ether 
and 85% ethyl alcohol Even a slight amount of 
drying can impair the staining quality of the 
cells 

Keep the slide surfaces separated fay 
attaching paper clips to the upper edges of 
alternate slides 

After fixation for one hour, the slides are 
removed and allowed to dry These dry slides 
wtll retain their staining qualities for as long 
as 2 weeks Glycerin need not be applied as 
a preservative 

If a serial study is desired, most patients 
can learn to aspirate, smear, and fix thoir 
O'sm slides 
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An excess of exudate can be dropped Into 
Bouin’s or Zenker's fixative (10% formalin 
cauaea too much shrinkage) and subsequently 
treated as a '‘button" for sectioning The 
following Information should be Included with 
the request for cytologic examination Pa« 
tlent’s name, date, record of previous vaginal 
smear (Yes or No, Positive or Negative), age, 
marital status, gynecologic complaints, men- 
strual history, LMP, operations, endocrine 
treatments, x-ray or radium treatments, pro- 
vtslonal diagnosis, and purpose of study 

The results of the microscopic examina- 
tion are reported as follows 

Type I = Negative for malignant cells 
Type II ■ Negative for malignant cells but 
contains atypical benign elements 
(including those with changes due to 
radiation) 

Type in * Markedly atypical cells sugges- 
tive of malignancy 
Type IV • Probably malignant cells 
Type V ■ Cells cytologically conclusive 
of malignancy 

Note Vaginal cytology never yields a 
positive diagnosis of cancer, direct tiaaue 
examination (biopsy, curettings) is required 
for confirmation before definitive therapy is 
given 

D X-ray Flndinga Cheat and bone x-rays 
may reveal metastaaes in advanced disease 

Complications. 

Metastases to regional lymph nodes occur 
with increasing frequency from stage 1 to stage 
IV, Paracervical extension occurs in all di- 
rections from the cervix The ureters are 
often obstructed lateral to the cervix, causing 
hydroureter and hydronephrosis and conse- 
quently impaired kidney function Almost two- 
thirds of patients with carcinoma of the cervix 
die of uremia when ureteral obstruction is bi- 
lateral Pain in the back and In the distribu- 
tion of the lumbosacral plexus is often indica- 
tive of neurologic involvement 

Pelvic Infections which complicate cervl' 
cal carcinoma are most often due to strepto- 
cocci and staphylococci 

Vaginal fistulas to the gastrointestinal 
and urinary tracts are severe late complica- 
tions Incontinence of urine and feces are 
major complications, particularly in debili- 
tated individuals 

Hemorrhage is the cause of death In 10-20% 
of patients with extensive invasive carcinoma 
of the cervix 


Prevention 

Avoidance of cervical trauma and prompt 
care of vaginitis and cervicitis will probably 
reduce the Incidence of cervical cancer Peri- 
odic examination of women (including vaginal 
cytology) will disclose cancerous changes be- 
fore symptoms develop The earlier the stage 
at which cancer is found, the better the prog- 
nosis 

Treatment. 

A Emergency Measures Vaginal hemor- 
rhage originates from gross ulceration and 
cavitation in stage II-IV cervical carcinoma 
Ligation and suturing are usually not feasible, 
but ligation of the uterine or hypogastric ar- 
teries may be life-saving when other measures 
fall Styptics such as Negatan®. 10% silver 
nitrate solution and acetone are effective, al- 
though delayed sloughing may result in further 
bleeding Vaginal packing is helpful 

B Specific Measures Irradiation (by a 
specialist) is generally the best treatment for 
invasive carcinoma of the cervix The objec- 
tives of irradiation treatment are (1) the de- 
struction of primary and secondary carcinoma 
within the pelvis and (2) the preservation of 
tissues not invaded Gamma emissions de- 
rived from x-rays, cobalt*®, radium, the 
cyclotron, the linear accelerator, and similar 
sources are employed All stages of cancer 
may be treated by this method and there are 
fewer medical contraindications to irradiation 
than to radical surgery Optimal results have 
been achieved with externally applied roentgen 
therapy combined with Intracavitary and para- 
cervical vaginal radium therapy 

Prognosis 

The cfver-all five-year arrest rate Is about 
45% in the best clinics Percentage arrest 
rates are inversely proportionate to the stage 
of the cancer stage 0. 99%, stage II. 65%. 
stage in, 25%, stage IV, 5% 


Johnson, L D Role of the obstetrician In the 
prevention of cervical cancer New Eng- 
land J Med 262 1297-1301. 1960 
Lock. A R . Grelsa. F C . &1 1 Blake* 
Stage I carcinoma of the uterine cervix 
Comparison of results with variations in 
treatment Am J Obst SiGynec 80 084-96, 
1960 

Preventing cancer of the uterine cervix. Brit. 
M.J.5295 1817-8, 1962. 
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CARCINOMA OF THE ENDOMETRIUM 
(Corpus or Pundal Cancer) 


Adenocarcinoma of the endometrium Is the 
second most common malignancy of the female 
genital tract. It occurs vdth greatest frequencgr 
in women 60-70 years of age. Abnormal uter- 
ine bleeding Is the presenting sign In 80% of 
cases. A watery, serous or sanguineous, mal- 
odorous vaginal discharge Is occasionally pres- 
ent Pyometra or hematometra may be due to 
carcinoma of the endometrium Pain occurs 
late in the disease or when the uterus becomes 
Infected. 

Surgical dilatation and curettage and patho- 
logic examination of curettlngs is the most 
reliable means of diagnosis. Cytologic exam- 
ination of aspirated material from the upper 
endocervical canal is diagnostic in 80-8S% of 
cases. 

The Clark test la performed by gently 
passing a blunt curved uterine sound through 
the endocervical os and Into the uterine cavity, 
and then removing it without further manipula- 
tion. Bleeding constitutes a positive test, and 
Is presumptive evidence of fundal cancer. 
However, benign polyps, submucous myomas, 
and even an early pregnancy may also cause 
bleeding. Tissue is therefore required to 
make the diagnosis of cancer. Hysterography 
shows hypertrophic folds of endometrium, an 
irregular buUc^ tumor tending to fill the cavity, 
or gross papillary excreeeencea within the 
cavity. 

Prevention. 

Routine screening of all women by periodic 
vagina] smears and prompt dilatation and cu- 
rettage of patients who report abnormal men- 
strual bleeding or postmenopausal uterine 
bleeding will uncover many incipient as well 
as clinical cases of endometrial cancer 

Treatment. 

A. General Measures Patients with car- 
cinoma of the uterus are often weak, anemic, 
diabetic, or hypertensive; they should be re- 
stored to maximum health before surgery 

B. Specific Measures Treatment usually 
consists of total hysterectomy and bilateral 
salplngo-oophorectomy. Preliminary intra- 
cavitary radium therapy is probably indicated 
If the cancer is poorly differentiated or if the 
uterus is defirdtely enlarged In the absence of 
myomas. 

Prognosis. 

With early diagnosis and treatment, the 
five-year cure rat# is 80-85%. 


Miller, N.F.; Carcinoma of the endometrium. 

Some facts, figures, and fancies. Ofast.&, 
Cynec. 15.-579-86. 1980. 

Toombley, G.H., ?tW,E. Jacobowltx: Carci- 
noma of the endometrium. New York J. 
Med.62'2194-9. 1962. 


CERVICAL POLYPS 


Cervical polyposis is a common disorder 
which may occur at any time after the menac- 
me but which Is only occasionally noted in 
postmenopausal women. The cause is not 
known, but inflammation may play a role In 
etiology. The principal symptoms are leukor- 
rhea and abnormal vaginal bleeding. A cervi- 
cal polyp IS visible on pelvic examination un^ 
less it is high In the canal, in which case 
hysterosalplngography or sounding of the cer- 
vix may be necessary. Vaginal cytologic ex- 
amination demonstrates infection and meta- 
plasia (abnormal cells of stage 11 or III, if 
present) 

Cervical polyp must be differentiated from 
neoplasUc disease of the endometrium, small 
submucous pedunculated myoma, endometrial 
polyp, and the products of an aborted con- 
ception. 

Treatment, 

A Medical Measures* Cervical discharge 
ahould be submitted for culture and sensitivity 
tests and antibiotic therapy instituted as indi- 
cated. 

B All cervical polyps should be removed 
surgically. They can often be removed in the 
office by avulsion, scalpel excision, or high- 
frequency electrosurgery. All tissue re- 
covered should be examined by a pathologist 
to rule out malignant change. If the cervix is 
soft, patulous, or definitely dilated and the 
polyp is Urge, surgical dilatation and curet- 
tage in a hospital is required (especially if th^ 
pedicle is not readily visible). Exploration of 
the cervical and uterine cavities with the polyp 
forceps and curette may reveal multiple polyps 
or other important lesions. Warm acetic aci»} 
douches are indicated after removal to reduca 
the Inflammatory reaction 

Prognosis. 

Simple removal is almost always curativ(j. 
All polyps should be examined carefully for 
evidence of malignancy. 


Goforth, J.L.: Polyps and papillomas of the 
cervix uteri, Texas J.Med. 49. 81-6, 1953 
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Woodruff, V D., <tW.F, Peterson- Con- 
dylomata acuminata of cervix Am J 
Obst tCynec 7S 1354-62. 1958 


ilYOMA or THE UTERUS 
(Fibroid Tumor, Flbromyoma) 


Essentials of Diagnosis 

• Irregular enlargement of the uterus 
(may be asymptomatic) 

• Hypermenorrhea. metrorrhagia, dys- 
menorrhea. and leukorrhea (variable) 

• Acute and recurrent pelvic pain If the 
tumor becomes twisted on Its stalk 

• Symptoms due to pressure on neigh- 
boring organa (large tumors) 

• X-ray evidence of calcification of 
some degenerative myomas 

The irregular enlargement of the 
uterus observed with myomas must be 
differentiated from the similar but 
regular enlargement that may occur 
with uterine pregnancy, adenomyosls, 
benign uterine hypertrophy, and ad- 
herent adnexa or viscera Uterine 
bleeding, dysmenorrhea, and leukor- 
rhea may also occur with other types 
of neoplastic disease, cervicitis 
cervical stenosis, and other gyneco- 
logic disorders These possibilities 
must be considered even when the 
diagnosis of myoma has been estab- 
lished 

General Considerations 

Myoma Is the most common neoplasm of 
the female genital tract It is a discrete, 
round, firm benign uterine tumor composed 
of smooth muscle and connective tissue At 
least 10% of all disorders of women are re- 
lated to myoma Only 2% are solitary, and 
several hundred have been found in one uterus 
Some myomas become quite large, the largest 
on record weighed over 45 5 Kg (100 lb ) 

The most convenient classification is according 
to anatomic location (1) Intramural, (2) sub- 
mucous. (3) Bubaerous. (4) Intraligamentous. 
(5) parasitic, l.s , deriving its blood supply 
from an organ to which it becomes sttached. 
and (6) cervical 

Clinical Findings. 

A. Symptoms and Signs Intramural, sub- 
serous, and intrallgamentary tumors may dis- 
tort or obstruct neighboring viscera, causing 
pain and bleeding Submucous myomas which 


become large enough to displace adjacent 
organa cause dysmenorrhea, leukorrhea, 
hypermenorrhea, and metrorrhagia Cervical 
myomas cause vaginal discharge, bleeding, 
dyspareunia. and InfertlUty. Parasitic my- 
omas cause intestinal obstruction If they are 
large enough to Involve the omentum or bowel 

In nonpregnant women the manifestations 
of myoma are often minimal,^ e g , pelvic 
pressure or distention, urinary frequency, 
menometrorrbagla, constipation, dysmenor- 
rhea. and retention cysts Infertility may be 
due to a myoma which obstructs or distorts 
the genital tract 

In pregnant women myomas cause addition- 
al hazards abortion, malpresentatlon, failure 
of engagement, premature labor, pain, dysto- 
cia. desultory labor and postpartum hemor- 
rhage 

B X-ray Findings A flat film of the 
pelvis may demonstrate opacities if calcific 
degeneration has occurred Hysterography 
(contraindicated during pregnancy) may re- 
veal a cervical or submucous tumor 

C Special Examinations In the nonpreg- 
nant woman vaginal examination under general 
anesthesia and surgical dilatation and curet- 
tage can be used in doubtful cases to establish 
the diagnosis 

Treatment. 

A Emergency Measures Give blood 
transfusions as indicated Emergency surgery 
is required for acixte torsion of a pedunculated 
myoma or Intestinal obstruction The only 
emergency indication for myomectomy during 
pregnancy is torsion, abortion Is not inevitable, 
but hormones are of no value in prevention of 
miscarriage 

B Specific Measures 

1 Nonpregnant women - In nonpregnant 
women, small asymptomatic myomas should 
be left undisturbed and observed at intervals of 
6 months Intramural and subserous myomas 
do not require surgery unless they are larger 
than a 14 week pregnancy, multiple, or dis- 
torting Cervical myomas should be removed 
when they become larger than 3-4 cm in 
diameter 

2 Pregnant patients - If the uterus is no 
larger than a 6 month pregnancy by the fourth 
month of gestation, an uncomplicated course 
can be anticipated If the mass (especially a 
cervical tumor) Is the size of a 5 or 6 month 
pregnancy by the second month of gestation, 
abortion will probably occur Wherever pos- 
alble. defer surgery until 6 months after de- 



livery, at which time Involution of the uterus 
and regression of the tumor will be complete 

C. Surgical Measures: The surgical 
measures available for the treatment of myoma 
are myomectomy, total or subtotal abdominal 
or vaginal hysterectomy, and. If surgery la 
contraindicated. Irradiation. The ovaries 
should be preserved if possible. Subtotal 
vaginal hysterectomy has been virtually aban- 
doned because it is a difficult procedure and 
there is no great advantage to not removing 
the cervix. Radium should not be used for 
submucous tumors. Myomectomy Is the treat- 
ment of choice during the childbearing years 

Prognosis. 

Surgical therapy Is curative. Puture preg- 
nancies are not endangered by myomectomy, 
although cesarean delivery may be necessary 
Careful hysterectomy with retention of normal 
ovaries does not hasten menopause 


Bell, H.Q., &H. Edgehlll; Sarcomas develop- 
ing In uterine fibroids. Review of the liter- 
ature and presentation of three cases. 
Am.J.Surg.lO0,416<-22, 196(1. 

Radman, H.M, s Conservative treatment of 
fibromyomas in women of the childbearing 
age. J. Mt. Sinai H08p.M6t-7, 1960 


ENDOMETRIOSIS &ADENOMTOSIS 


Essentials of Diagnosis. 

• Abnormal uterine bleeding and rectal 
bleeding. 

• Dysmenorrhea, 

• Dyspareunla and painful defecation 
before menses, progressing in 
severity during menses 

Differentiate from other causes of 
abnormal vaginal and uterine bleeding. 
If indurated nodules are not tender, 
consider neoplasm Tender Indurated 
nodules are not present In primary 
dysmenorrhea. 

General Considerations. 

Aberrant growth of endometrium outside 
the uterine cavity (endometriosis) and benign 
invasion of endometrium into the uterine mus- 
culature (adenomyoals) are common causes of 
abnormal uterine bleedliigand dysmenorrhea. 
Endometriosis frequently causes dyspareunla, 
painful defecation, and rectal bleeding. The 
pain tends to be constant, beginning 2-7 days 
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before the onset of menses and becoming in- 
creasingly sever# until flow slackens. Pelvic 
examination discloses tender indurated nod- 
ules, especially if the examination is done at 
the onset of menstruation 

Endometriosis and adenomyosis must be 
distinguished from pelvic Inflammatory dis- 
ease (differentiated by the presence of fever 
and leukocytosis), and from tuberculosis, 
myomatosis, and neoplasia of the reproduc- 
tive organs, in none of which disorders are the 
symptoms aggravated by menstruatldn. Bowel 
invasion by endometrial tissue may produce 
clinical findings which are almost Indistinguish- 
able from bowel neoplasm; differentiation in 
these rare instances depends upon biopsy. 
Dilatation and curettage will generally dis- 
tinguish adenomyosis from submucous myoma 
and cancer of the endometrium. 

Laboratory findings are of no value in the 
diagnosis of these disorders. Barium con- 
trast studies are helpful in the delineation of 
colonic Involvement In endometriosis, and con- 
trast hysterography Is diagnostic in adenomy- 
osis if the medium penetrates the glands 

Endometriosis is a significant cause of 
infertility 

Treatment. 

A Endometriosis 

1 Medical treatment - Voung married 
women with mild but advancing endometriosis 
should be advised to become pregnant without 
delay to secure a family and retard the progress 
of the disease If the patient does not want a 
child or cannot become pregnant, exogenous 
hormone therapy is indicated with one of the 
following regimens 

(1) Progcstlns, eg,, norethynodrel and 
ethli^l estradiol 3-methyl ether (EnovlcI*), 

10 mg orally dally for 2 weeks beginning on 
the filth day of the menstrual period and In- 
creasing by 10 mg Increments every 2 weeks 
until 40 mg. daily are being taken Continue 
tor 6-B months for optimal effect. This drug 
induces pseudopregnancy. Restrict sodium 
during administration of Enovld® to prevent 
fluid retention If fluid does accumulate, give 
hydrochlorothiazide (Hydro-Diurll®), 50 mg 
orally every third day. 

(2} Dlethylatilbestrol, 1 mg. orally on 
the first day of the menstrual period and in- 
creasing hy 1 mg. increments every 3 days 
until 5 mg. have been given Then give 25 mg 
daily, mcreasing by 25 mg. Increments every 
week until 109 mg. are being taken dally. 
Continue 200 mg dally for 4 months, decrease 
by 25 mg. weekly to a daily dose of 5 zng dally 
over the next 2 months, and then give I mg. 
dally for one month, and stop. This regimen 
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usually relieves symptoms completely, but 
about 307ip of patients have recurrences uhen 
medication is withdrawn. 

(3) Methyltestosterone. 5-10 mg. sub- 
lingually daily, usually relieves pain and re- 
tards the growth of endometrial tissue Ovu- 
lation is usually not impaired by the smaller 
dose, and many patients on androgen therapy 
become pregnant. Medication must be dis- 
continued at the first signs of virilization, 
since voice changes induced by androgen 
therapy are not reversible. 

Analgesics with codeine may be given as 
necessary for pain 

2 Surgical measures - The surgical 
treatment of moderately extensive endometri- 
osis depends upon the patient's age and her 
desire to preserve reproductive function It 
the patient is under 35, resect the lesions, 
free adhesions, and suspend the uterus About 
IVt of patients so treated will become preg- 
nant, although half must undergo surgery again 
nhen the disease progresses If the patient is 
over 3S years old and both ovaries are In- 
volved, both ovaries, the tubes, and the uter- 
us must be excised If one ovary is normal, 

it need not be removed 

Extensive endometriosis almost invariably 
necessitates ablation of both ovaries and tubes 
and the uterus regardless of the patient's age, 
unless it is possible to improve the patient's 
condition by inducing pseudopregnancy with 
progestins (see above) so that a less radical 
procedure will suffice 

3 X-ray therapy - If surgery is contra- 
indicated or refused, castration doses of x-ray 
will relieve the symptoms and cause almost 
complete regression of the lesions X-ray 
therapy cannot be condoned unless the diag- 
nosis of far-advanced endometriosis is un- 
equivocal. 

B. Adenomyosis The only treatment Is 
surgical. Hysterectomy is the treatment of 
choice because en bloc excision is required 
unless a capsule or distinct margin of involve- 
ment is found at operation Kormal ovaries 
should be retained X-ray or radium irradi- 
ation is therapeutically effective but should 
rarely be used In women under 40 because it 
induces menopause. 

Prognosis 

The prognosis for reproductive function 
in early or moderately advanced endometriosis 
Is good with conservative therapy Castration 
is curative In severe and extensive endometri- 
osis; if It is refused, hormone therapy may be 
tried 

Complete relief of symptoms is the rule 
following corrective surgery for adenomyosis 


Benson, R.C., ^V.S. Sneeden* Adenomyosis, 
reappraisal of symptomatology. Am.J. 
Ob8t.&Gynec,76'1044-61, 1958 
Lebherz, T.A., & C.O. Forbes* Management 
of endometriosis with nor-progesterone. 
Am J Obst &Oynec 8M02-10. 1961. 


MALPOSITION OF THE UTERUS 
("Tipped Uterus") 


Various types of uterine malposition have 
been said to cause pelvic pain, backache, ab- 
normal uterine bleeding, and Infertility How- 
ever, current opinion holds that a relationship 
between malposition of the uterus and defimte 
symptomatology can be established only after 
prolonged and critical evaluation Back pain, 
for example. Is usually due to an orthopedic 
disorder Anteflexion of the uterus almost 
never causes symptoms and seldom requires 
treatment Lateral displacements of the 
uterus are frequently due to far more serious 
pelvic disease (usually neoplasms). Retro- 
displacements may cause symptoms and re- 
quire treatment, but the symptomatology itself 
IS of little use In diagnosis 

The diagnosis of any type of uterine mal- 
position depends upon abdominal and recto- 
vaginal examination, and can be confirmed and 
documented by hysterography If a woman 
complaining of pain, bleeding, or Infertility is 
found to have a retroverted or retroflexed 
uterus and if other more common causes of 
these complaints have been ruled out, a trial 
of pessary support is warranted If the pes- 
sary consistently relieves symptoms and the 
symptoms return when the pessary Is removed, 
it may be advisable to suspend the uterus sur- 
gically If surgery is contraindicated or re- 
fused, the pessary may be worn intermittently 
until the menopause, at which time regression 
of uterine tissue will probably relieve symp- 
toms altogether 

Knee-chest exercises are of doubtful 
value 


Dcdman, H E Further studies on the surgi- 
cal cure of retroversion. West.J Surg. 
68*43-9, 1960 

Youssef, A T • New technique (surgical) for 
correction of retroversion-flexion of the 
uterus by vaginal route. J.Obst & Cynaec, 
Brit. Emp. 67 485-9, 1960. 
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UTERINE PROLAPSE (DESCENSUS) 


Uterine prolapse most commonly occurs 
as a delayed result of childbirth injury to the 
pelvic floor (particularly the transverse 
cervical and ulerosacral ligaments) Unre- 
paired lacerations of the levator musculature 
and penneal body aggravate the weakness 
Attenuation of the pelvic structures vdth aging, 
congenital weakness, neurologic Injury to the 
sacral nerves, ascites, and intervial genital 
tumors accelerate the development of prolapse 

RetroposUion of the uterus usually de- 
velops with prolapse, whereupon the corpus, 
now in the axis of the vagina, exerts a piston- 
Uke action with each episode of increased 
intra-abdominal pressure For unknowTi 
reasons the cervix often becomes elongated 

In slight prolapse the uterus descends 
only part way down the vagina In moderate 
prolapse the corpus descends to the Introitus 
and the cervix protrudes slightly beyond In 
marked prolapse (procidentia) the entire cer- 
vix and uterus protrude beyond the introitus 
and the vagina is Inverted 

CUaicsl Findings 

A firm mass la palpable in the lower 
vagina In moderate prolapse the cervix pro- 
trudes beyond the introitus The patient com- 
plains of a sense of heaviness in the pelvis, 
low backache and a "dragging sensation in 
the Bfoln 

Pelvic examination with the patient bear- 
ing down or straining in the supine or standing 
position will demonstrate downward displace- 
ment of a prolapsing cervix and uterus Her- 
niation of the bladder, rectum or cul-de-sac 
is diagnosed in a similar way Note uterine 
or adnexal neoplasms and ascites as passible 
causes of prolapse 

Rectovaginal examination may reveal rec- 
tal fullness (rectocele) or hernia of the pouch 
of Douglas behind and below the cervix A 
metal sound or firm catheter within the blad- 
der may be used to determine the extent of 
cystocele 

Differential Diagnosis 

Prolapse of the uterus must be differenti- 
ated from tumors of the cervix and fecal Im- 
paction in a rectocele 

Complications. 

Abnormal utenne bleeding and abortion 
may result from disordered uterine circula- 
tion Ulceration in procidentia predisposes to 
cancer 


Prevention 

Avoidance of obstetric trauma, and post- 
partum exercises to strengthen the levator 
musculature (Kegel), will prevent or mlnimlxe 
subsequent prolapse Prolonged cyclic estro- 
gen therajy for the postmenopausal woman 
wdU often conserve the strength and tone of 
the pelvic floor 

Treatment. 

Selection of the stnrgical approach depends 
upon the patient's age, the extent of prolapse, 
and her desire for menstruation, pregnancy, 
and coitus Uterine suspension or ventrofix- 
ation is not effective in the treatment of pro- 
lapse 

Palliative theraj^ with a well-fitted pes- 
sary (e g , inflatable doughnut type, Gellhom 
pessary) may give relief if surgery is refused 
or contraindicated 

Prognosis 

Prolapse may remain constant for months 
or years but ft never regresses and will ulti- 
mately become more extreme unless corrected 
surgically 


OVARIAN TUMORS 


Follicle (Retention) Cysts. 

Follicle cysts are common, frequently 
bilateral and multiple cysts which appear on 
the surface of the ovaries as pale blebs filled 
with a clear fluid They vary In size from 
microscopic to 4 cm In diameter (rarely 
larger) These cysts represent the failure of 
an incompletely developed toUlcle to reabsorb 
They are commonly found in prolapsed adher- 
ent ovaries or when a thickened previously in- 
flamed ovarian capsule prevents extrusion of 
the ovum Symptoms are usually not present 
unless torsion or rupture writh hemorrhage 
occurs, in which case the symptoms and signs 
of an acute abdomen are often present Large 
or numerous cysts may cause aching pelvic 
pain, dyspareunia. and occasionally abnormal 
uterine bleeding The ovary may be slightly 
enlarged and tervler to palpation, and the vag- 
inal smear will often show a high estrogen 
level and a lack of progesterone stimulation 

Pelvic inflammatory disease and endo- 
metriosis must be considered in the differen- 
tial diagnosis 

Most follicle cysts disappear spontaneous- 
ly within 60 days without any treatment, when 
symptoms are disturbing, warm douches, pel- 
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vie diathermy, and reestablishment ot ovula- 
tion with progesterone medication may be help- 
ful Malignant change does not occur 

Any cyst which becomes larger than 5 cm 
in diameter or which persists longer than 60 
days probably is not a follicle cyst 

Corpus Luteum Cysts. 

Corpus luteum cysts are functional, non- 
neoplastic enlargements of the ovary caused 
the unexplained Increase In secretion of fluid 
by the corpus luteum which occurs after ovula- 
tion or during early pregnancy They are 4-6 
cm in diameter, raised, and brown, and are 
filled with brown serous fluid A contracted 
blood clot Is often found within the cavity 

Corpus luteum cysts may cause local pain 
and tenderness, and either amenorrhea or de- 
layed menstruation followed by brisk bleeding 
after resolution of the cyst They are usually 
readily palpable Corinis luteum cyst may en- 
courage torsion of the ovary, causing severe 
pain, or it may rupture and bleed, in which 
case laparotomy la usually required to control 
hemorrhage Into the peritoneum Unless these 
acute complications develop, symptomatic 
therapy is all that is required The cyst will 
disappear within 2 months in nonpregnant wom- 
en, and will gradually become smaller during 
the last trimester in pregnant women 

Theca Lutein Cysts. 

Theca lutein cysts range in size from 
minute to 4 cm In diameter They are usual- 
ly bilateral, are filled with clear etrawcolored 
and occasionally bloody serous fluid, and are 
found only in asaociation with hydatldiform 
mole and chorioeplthelioma The cyst may 
rupture and bleed The primary disease Is 
suggested when an extremely high titer of 
chorionic gonadotropin is found in association 
with the cyst The remote possibility of bi- 
pjpdffary efioufa’ 6e con- 

sidered in the differential diagnosis 

These cysts disappear spontaneously fol- 
lowing elimination of the molar pregnancy or 
destruction of the chorioepithelloma 

Endometrial Ovarian Cysts. 

Ectopic endometrium which Implants on 
the ovary causes periodic (nonhormonally 
Induced) bleeding Attempts at • ■ healing” fol- 
low each period, but invasion of the endo- 
metrial tissue eventually results In cyst for- 
mation These cysts vary from microscopic 
in size up to 10-12 cm in diameter They are 
filled Trtth thick, chocolate-colored (old) blood, 
and are often adherent to neighboring viscera 
The symptoms are infertility, hypermenor- 
rhea. dyspareunla. and secondary or acquired 
dysmenorrhea. Not all “chocolate cysts" are 
of endometrial origin, since bleeding into ai^ 


cystic cavity will result in the accumulation of 
decomposed blood 

The treatment of large endometrial ovari- 
an cysts is surgical removal, leaving as much 
functioning ovarian tissue as possible Small 
cysts may be destroyed by electrocautery 

Fibromas of the Ovary. 

About 5% of ovarian tumors are fibromas 
They are tmllateral, firm, nonfunctional, and 
benign, being composed principally of fibrous 
connective tissue Fibromas are smooth, 
round, lobulated, and generally small, al- 
though a few have been reported which weighed 
as much as 2 25 Kg (5 lb ) Fibromatous 
tumors are the principal cause of Meigs's 
syndrome The abdomen enlarges and the pa- 
tient complains of orthopnea, tachycardia, and 
chest oppression Torsion often occurs, caus- 
ing agonizing pain in the affected lower quad- 
rant and nausea and vomiting Larger tumors 
cause a sense of pelvic heaviness The tumor 
Is usually paipable on pelvic examination 

Meigs's syndrome must be distinguished 
from primary pulmonary and abdominal dis- 
ease causing hydrothorax and ascites 

Treatment consists of surgical removal 
Hydrothorax and ascites disappear Immediate- 
ly after removal of the tumor Unless sarcoma 
is found on pathologic examination, the prog- 
nosis is excellent 

Brenner Tumor. 

A Brenner tumor is a unilateral, firm, 
nonencapsulated, nonfunctlcnilRg neoplasm 
which consists of neats of epithelioid cells 
surrounded by whorls of dense connective tis- 
sue It is often mistaken for fibroma These 
tumors comprise 1% of all ovarian neoplasms 
They are believed to arise from Walthard cell 
rests, but are occasionally found in the wall 
of a pseudomucinous cystadenoma Brenner 
tumors may grow to 30 cm fn rffamefer, af- 
though most are less than 2-3 cm They are 
most common in women over 40 years of age, 
and are occasionally associated with Meigs's 
syndrome They are nonmallgnant 

Brenner tumors produce symptoms only 
by virtue of their size and situation, 1 e , 
unilateral pelvic discomfort and a sense of 
fullness and heaviness in the lower abdomen 
If torsion occurs It causes acute abdominal 
pain with nausea and vomiting 

Treatment consists of ovariectomy. If 
ttte tumor is In the wall of a cystadenoma. 
treatment Is dictated by the clinical conse- 
quences of cystadenoma. 

Teratoid Tumors. 

Teratoid tumors may represent imperfect 
parthenogenesis. They are composed of one, 2, 
or 3 germinal layers which may grow into any 
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possible combination at imperfectly formed 
structures. If one type of tissue predominates, 
the appearance vriU be that of a singie-tlssue 
tumor; such Is the case In struma ovarii, the 
thyroid (iodine-containing) tumor of the ovary 
Dermoid cysts, the most common type of 
teratoid tumor, contain ectodermal (and often 
mesodermal) tissue In the form of macerated 
skin, hair. bone, and teeth, the cyst is filled 
with a heavy, greasy sebaceous material and 
other structures. Teratoid tumors occur 
primarily In women 18-40 years of age 
Dermoids account for 10% and solid teratomas 
0 1% of all ovarian tumors About 15% arc 
bilateral. 

The clinical manifestations of teratoid 
tumor are produced when the freely shifting 
mass distorts and displaces neighboring vis- 
cera A teratoid is relatively light and rarely 
adherent. It tends to "float" upward in the 
abdomen, which encourages the development 
of a long pedicle. v,hen torsion occurs, sudden, 
excruciating, persistent pain results Rupture 
of a dermoid due to trauma or during preg- 
nancy results in chemical peritonitis If the 
neoplasm la large, the patient may complain of 
constipation and urinary frequency Calcifica- 
tion may be observed on x-ray in the form of 
teeth or bone. 

Teratoid tumor must be differentiated 
from pedunculated utenne myomas 

The treatment of teratoma is surgical re- 
moval and examination and aspiration of the 
other ovary to make certain that another der- 
moid is not present Care should be taken not 
to spill the contents into the pelvic cavity, and 
teratomas should sever be needled through the 
cul-de-sac for therapeutic or diagnostic rea- 
sons since leakage into the abdomen causes 
serious complications. 

The prognosis is usually excellent Ma- 
lignant change, though uncommon, implies a 
poor prognosis. 

Cystadenomaa (Pseudomucinous & Serous 
Qrstadenomas] 

Cystadenomaa are the most common of 
ovarian neoplasms, representing 70% of all 
ovarian tumors These tumors produce no 
hormone and are most common In women be- 
tween the ages of 45 and B5. The relative fre- 
quency of serous to pseudomucinous cyslade- 
noma is about !•!. 

Pseudomucinous cystadenoma grows more 
sluggishly and becomes larger than the serous 
type, some have been reported to weigh over 
45 5 Kg. (1001b.). These tumors may be 
teratomas composed entirely of ectoderm. 

They are usually multllocuiar, contain a thick, 
viscid, brownish liquid, are lined by tail colum- 
nar epithelial and goblet cells; and are con- 
tained In a tough membranous capsule. About 


5% are found to be malignant at surgery. 

Serous cystadenomas do not become as 
large as pseudomucinous cystadenomas; most 
weigh 4.5-9 Kg. (10-20 lb.). They are uni- 
locular, filled with a thin yellowish fluid, are 
lined by cuboidal or short columnar cells, and 
tend to develop papillary excrescences on both 
their inner and outer surfaces. Serous cyst- 
adenomas, like the pseudomucinous type, are 
also contained in a parchment -like capsule 
Small sand-like, sharp, calcareous concre- 
tions (psammoma bodies) are often present 
within the tumor Serous cystadenomas are 
felt to arise from invagination of the germinal 
epithelium of the surface of the ovary, 

Cystadenomas are silent tumors because 
they do not produce hormones, pedicles form 
rarely, and the capsule does not rupture easily. 
Symptoms are produced only when the tumor 
becomes large enough to cause Increased ab- 
dominal girth and weight gain, pelvic heavi- 
ness, constipation, and urinary frequency. 

The tumor is easily palpable on abdominal 
examination, and x-rays may show psammoma 
bodies About eventually become malig- 
nant 

Treatment consists of surgical removal of 
bemgn tumors by oophorocystectomy and pan- 
hysterectomy and bilateral salpingo-oopho- 
rectomy if malignant change has occurred. 
Radiation or intraperitoneal injection of chlor- 
ambucil or nitrogen mustard is indicated If 
peritoneal or vlaceral metastases are found. 

All ovarian cysts over 7 cm. In diameter 
and those which persist for over SO days should 
be removed 

Mesonepbroma , 

Mesonephroma is an uncommon nonfunc- 
tioning ovarian tumor which clinically and 
grossly resembles papillary serous cyst- 
adenoma Most cases occur In patients over 
35 and are probably of teratogenous origin. 

The tumor is often 10-20 cm in diameter 
when first discovered Thirty per cent are 
malignant Salplngo-oophorectomy Is neces- 
sary tor cure If it is likely that malignant 
change has occurred, panhysterectomy is re- 
quired Radiation therapy is of little value. 

ArrheoobUstoma. 

Arrhenoblastoma is a rare ovarian tumor 
(fewer than 175 cases have been reported) 
which occurs most frequently during the repro- 
ductive years and is assumed to arise from 
sexually ambivalent cells noted In the ovary 
of the 6-7 week embryo or to be of teratoid 
origin. The tumor is unilateral (more often 
on the right aide), and may be minute or may 
fill the entire pelvis. Twenty-Rve per cent 
become malignant, but metastases are usually 
late. 
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Arrhenoblastomas are usually hormonally 
active, producing androgenic substances Vihich 
cause both de/emfmzatlon and virilization, 
manifested by varying degrees of amenorrhea, 
acne, hirsutism, recession of the hair-line at 
the forehead, slight alopecia loss of feminine 
contour, breast and genital atrophy, clltoral 
hypertrophy and deepening of the voice The 
urinary excretion of 17-ket03terolds is slight- 
ly to moderately increased, urinary dehydro- 
eplandrosterone levels are strikingly high 
The urinary hydroxysteroids are not elevated 
The FSn titer is normal or minimally reduced 
Arrhenoblastoma must be distinguished 
from the adrenocortical disorders a much 
more frequent cause of virilization which 
usually cause less virilization and a much more 
pronounced elevation of the urinary 17-keto- 
steroids 

Arrhenoblastoma should be removed sur- 
gically together with other pelvic reproductive 
organs unless the patient desires children and 
the tumor is clinically and histologically be- 
nign in which case unilateral oophorectomy 
and salpingectomy are sufficient Hormonal 
evaluation should be repeated after several 
months to determine recurrence 

Virilizing Lipoid Cell Tumors 

Virilizing lipoid cell tumors of the ovary 
are a group of rare small neoplasms occurring 
in women over SO years of age and causing 
symptoms and signs of virilization such as 
hirsutism masculine hair distribution, odor 
ous perspiration acne and clltoral hyper- 
trophy Obesity is common Hypertension 
polycythemia and diabetes mellltus have also 
been reported The tumor is usually too small 
to be palpated The excretion of 17-oxyBtc- 
roids ard 17-ket08teroids is elevated and the 
urinary pregnanetriol level may be high 

These tumors must be differentiated from 
arrhenoblastoma and primary adrenal abnor- 
malities About 20^« are malignant 

Treatment consists of surgical removal 

Theca Cell Tumors* 

Theca cell tumors are rare functional 
feminizing ovarian neoplasms derived from 
ovarian stromal anlagen They occur most 
frequently in young girls and postmenopausal 
women and vary In size from minute nodules 
to masses 30 cm in diameter The ratio of 
incidence of theca cell tumors to granulosa 
cell tumors is 1 8, although pure theca cell 
tumors are rare About I'a become malignant 
The tumor is almost Invariably unilateral 

•Pure granulosa cell tumors of the ovary are 
rare, theca cells are almost always present 
also It would be more appropriate to speak 
granuloaa-theca cell tumors ortheca- 


Climcal and laboratory findings are iden- 
tical with those of granulosa cell tumors As 
is true of granulosa cell tumors also, theca 
cell tumor may rarely virilize rather than 
feminize 

As the cause of abnormal uterine bleeding 
theca cell tumors must be differentiated from 
idiopathic precocious puberty, granulosa cell 
tumors, and uterine neoplasms 

Treatment for benign theca cell tumors 
Is umlateral ovariectomy Malignant tumors 
require total hysterectomy and bilateral sal- 
pmgo-oophorectomy 

Granulosa Cell Tumor* 

Granulosa cell tumors the most common 
ovarian neoplasms of sex gland derivation 
represent 3-4<^ of all ovarian tumors They 
are solid tumors which vary in size from 
microscopic to 9 Kg (20 lb ) and often pro- 
duce estrogens A rare tumor may be viriliz- 
ing however Granulosa cell tumors are most 
often seen in women 50-70 years of age Ten 
per cent are bilateral Both granulosa and 
theca cells are always found together in these 
tumors About 15-20% are malignant but me- 
tastasis is almost always confined to neighbor- 
ing genital organs 

The clinical manifestations of granulosa 
cell tumors ore secondary to the production of 
large amounts of estrogen In children this 
causes early development of pubic hair, hyper- 
trophy of the breasts and enlargement of the 
labia cervix and uterus Advanced bone age 
and early epiphysial closure (dwarfism) will 
occur if hormonal stimulation Is continued for 
a long period In the functional years meno- 
metrorrhagla is usually the only finding In 
postmenopausal women refeminization and re- 
uistitution of uterine bleeding occur Very 
large tumors may cause symptoms secondary 
to abdominal distention displacement of the 
pelvic structures or torsion of the pedicle 
Ascites often occurs when the neoplasm is 
malignant On pelvic examination a mobile, 
rarely adherent often soft and cystic mass is 
palpable m the adnexa l^aboratory findings 
consist of elevated urinary estrogens and a 
high d^ree of corniflcatlon as demonstrated 
in the vaginal smear 

Granulosa cell tumors must be differenti- 
ated from other causes of postmenopausal 
bleeding or abnormal menstruation, and other 
functional tumors (e g , lipoid cell tumors and 
theca cell tumors of the ovary) 


granulosa cell tumors, depending upon which 
type of cell predominates The 2 types are 
dealt with separately here in order to stmpU- 
fy discussion 
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Treatment consists of surgical removal 
In patients m the functional or prepubetal 
years, benign tumors are removed by Ovari- 
ectomy In postmenopausal women, total hys- 
terectomy and bilateral salpingo-oophorectomy 
js Indicated 

I^sgennlnoma. 

Dysgerminoma is a nonfunctioning, poten- 
tially malignant ovarian tumor (About 4*4 of 
all primary malignant ovarian tumors are 
dysgerminomas and about a third of dysgerml- 
nomas are cancerous } Dysgerminoma is bi- 
lateral In one-third of eases, and is mogt 
common 61 vromcn iS- yoanr oi* age ft fs 
thought to be of teratoid origin Although usu- 
ally small when found (4-7 cm in diameter) 
dysgerminomas may grow rapidly to fill tpe 
entire pelvis The tumor is often discoygred 
in patients with underdeveloped secondary sex 
characteristics such as occur In female pseudo 
hermaphrodites The same tumor foun^ {n a 
male is called a seminoma 

Symptoms are usually due to abdor^inal 
enlargement caused by rapid tumor growth end 
ascites Severe abdominal distress an^ acute 
pain may result if the thin capsule rupbires 
VfeaUy false-positive pregnancy tests have 
been reported in seme cases 

Other nenfunctionlng ovarian tumors (e g 
a teratoma, cystadenorea) must be considered 
In the differential diagnosis 

Treatment usually consists of surgical re- 
moval of the tumor and all pelvic reproductive 
organs, but if the tumor Is small unilateral 
and histologically benign and if the patient de- 
sires to maintain reproductive function, ooph- 
orocystectomy may be feasible 

Underdeveloped secondary sex cha^cter- 
istics do not improve after removal of the 
tumor 

Secondary Ovarian Cancer 

In 10^ of cases of fatal malignant disease 
in women the ovary is found to be secondarily 
Involved by metastasis or extension of tnaUg- 
nancy, usually from the uterus or the oyary 
(although one-third represent metastasis from 
stomach cancer) The intestine, breas^ thy- 
roid kidney, and adrenals may also be pri- 
mary foci One of the most important earci- 
nomaa whi'ch metasiasi'zes fo the ovaries £5 the 
Krukenberg tumor, which usually origii^ates in 
the stomach, involves both ovanes anq pre- 
sents as a large mucln-produclng, buff-.cejored, 
solid lobulated, often kidney-shaped, iionad- 
hercnl tumor with a heaiy capsule The inr- 
porlance of these secondary ovarian catjc^rs is 
that they must be distinguished from primary- 
ovarian tumors 


Munnell, E W , Jacox, H W , A H C Taylor. 
Jr Treatment and prognosis in cancer of 
ovary with review of new series of 143 
cases treated in years 1944-19ol Am J 
Obst StCynec 74 1187-1200. 1957 
Schneider, G T Functioning ovarian tumors 
Am J Obst &Gynec 79 921-31, 1960 
Tlimer, J C , Jr , HeMine, W H . & M B 
Dockerty Clmico-pathologlcal study of 
172 patients with primary cancer of the 
ovary Surg Gynec & Obst 109 198-206, 
1959 


PSYCHOGENIC PELVIC PAIN 


Functional pelvic pain Js variously re- 
ported to occur In 5-25% of gynecologic patients 
The diagnosis is established by ruling out or- 
ganic causes and wherever possible by elicit- 
ing a consonant family history A fairly char- 
acteristic "profile" of the typical woman with 
psychogemc pain is as follows she is egotisti- 
cal and vain demanding and self-indulgent 
shallow dramatic, emotionally labile and in- 
consistent, and coquettish but relatively frigid 


Differential Diagnosis of Organic 
St Psychogenic Pain 


Organic 

Pain 

Sharp cramp- 
Ing intermittent 
Any time Afay 
awaken patient 


Badlatton Follows definite 
neural path- 

ways 

Localization Localizes with 
typical point 

tenderness 

Progress Soon becomes 
either better 
or worse 

Provocative Often repro- 
tests duced or aug- 
mented by tests 
or inanimation 
not by mood 


Psychogenic 

Pam 

Dull continu- 
ous 

Usually begins 
well after wak- 
ing when so- 
cial obligations 
are pressing 
Bizarre pattern 
or does not 

radiate 

Variable, shiii- 
Ing general- 
ized 

Remains the 
same for weeks, 
months, years 
Not triggered or 
accentuated by 
examination but 
by interpersonal 
relationships 
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Treatment. 

Any woman who complains of pelvic pain 
must have a thorough diagnostic evaluation, 
in a hospital it necessary Reassurance and 
sjmptomatlc therapy are always Indicated, 
and may be all that the physician can provide 
Since the basic disorder Is a psychic one, the 
physician must be prepared to spend a great 
deal of time with these women Do not give 
narcotics and do not operate except upon defi* 
nlte surgical indications Be wary of pre- 
scribing sedatives as these patients are poor 
suicidal risks 

Prognosis 

Since these women often refuse therapy 
withdraw from a treatment program soon after 
it Is well under way, and change physicians 
frequently, their medical future Is bleak In 
general, they are unwilling to abandon invalid- 
ism as a way of life 

Of those patients who can be persuaded to 
submit to psychiatric care over half will show 
marked improvement and many will be cured 
Reassurance and symptomatic therapy give 
temporary improvement in about three-fourths 
of eases 


GYNECOLOGIC BACKACHE 


Gynecologic backache is usually due to a 
well-defined pelvic disorder It is most often 
seen during the childbearing years and is 
more common among women who have had 
several children Multiple causes are the 
rule (gynecologic combined with orthopedic 
urologic, or neuroldgic disease) Gynecologic 
causes include the fallowing (1) Traction or 
pulsion on the peritoneum the supportive 
structures of the generative organs or the 
pelvic floor (tumors ascites, uterine prolapse) 

(2) Inflammation of the pelvic contents bacte- 
rial infection (peritonitis, salpingitis) or chemi- 
cal irritation (due to Iodides used in salpingog 
raphy, fluid from a ruptured dermoid ^st) 

(3) Invasion of pelvic tissues or bone by tumor 
or endometriosis (4) Obstruction of the geni- 
tal tract (cervical stenosis) (S) Torsion or 
constriction of pelvic viscera (ovaiy enmeshed 
in adhesions, twisted ovarian cyst) (6) Con- 
gestion of internal genitalia (turgeseence of 

the retropoBcd uterus, backache during menstru'. 
atlon) (7) Psychologic tension (anxiety, ap- 
prehension] 

CUntcal Findings 

A Symptoms and Signs Constant lumbo- 
sacrai or sacral backache is often due to sal- 


pingitis, pelvic abscess, or a twisted ovarian 
cyst Back pain due to endometriosis of the 
c^-de-sac is referred to the coccygeal region 
or rectum Ovarian, renal, and ureteral back- 
ache commonly radiates down the back Into the 
buttocks or along the distribution of the sciatic 
nerves 

The major symptoms and signs of the 
underlying pelvic disease are almost always 
present 

B Laboratory Findings Infection will be 
reflected In the routine blood studies Cytologic 
study of vaginal exudate may reveal neoplastic 
cells or bacteria 

C X-ray Findings Anteroposterior and 
lateral films of the spine often disclose a 
postural degenerative neoplastic, or ortho- 
pedic cause of backache Myelograms may be 
required to demonstrate a herniated Inter- 
vertebral disk 

Treatment 

Successful treatment of the underlying 
disease is the only curative procedure Sup- 
portive measures include the following (1) 

Bed rest on a firm mattress, permitting the 
patient to seek the most comfortable position 
(2) Local heat p r n (3) Warm water douches 
b t d (4) Aspirin or aspirin with codeine 
p r n (S) Ataraxies. e g , preehlorperatine 
(Compaelne®) 5-15 mg t i d . to reduce 
emotional tension 

Prognosis 

Gynecologic backache almost always sub- 
sides with treatment of the underlying pelvic 
disorder 


INFERTILITY 


A couple Is said to be infertile (1) if preg- 
nancy does not result after one year of normal 
marital relations without contraceptives, (2) 
if the woman conceives but aborts repeatedly, 
or (3) if the woman bears one child but aborts 
repeatedly or falls to conceive thereafter 
About 10% of marriages are infertile Female 
infertility may be due to nutritional deficien- 
cies. hormonal imbalance developmental 
anomalies of the reproductive organs, infec- 
tions or tumors Male Infertility is usually 
due to sperm deficiencies (low sperm count, 
morphologic abnormalities or Impaired mo- 
tility) About 40% of eases of infertility are 
the responsibility of the male partner 
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Treatment depends upon accurate diag- 
nosis of the many systemic or local factors 
which may be involved Pregnancy often fol- 
lows correction of metabolic disorders, ane- 
mia, or infection corticosteroids for Cushing's 
disease or Stein-Leventhal syndrome, or an- 
drogen (rebound) therapy of the male partner 
Surgical correction of anatomic abnormalities 
In the female is often possible There Is no 
treatment for male azoospermia 

The prognosis for conception and normal 
delivery is good if minor (even multiple) dis- 
orders can be identified and treated early, 
poor if the causes of infertility are severe 
untreatable, or of prolonged duration If 
treatment is not successful within one year, 
the physician must consider whether he should 
recommend adoption 


Suggested Four-visit Routine for 
Evaluation of Infertility 



Wife 1 Husband 

First 

Visit 

Joint discussion of problem of infer- 
tility 

Medical history 
Explanation 

Taking and record- 
ing of BBT 

Medical history 
Explanation 
Semen collection 
and analysis 

Second 
visit 
(2-4 
weeks 
later) 
at mid- 
cycle 

Physical examina- 
tion 

Routine and indi- 
cated laboratoiy 
tests 

Preliminary evalu- 
ation of BBT chart 

Physical exami- 
nation 

Routine and indi- 
cated laboratory 
tests 

Semen analysis 
discussed 

ThTFa 

visit 

1* 

weeks 

later) 

Tubal insufflation 
(Rubin 6 test) 
Evaluation of BBT 
chart 

Repeat semen 
analysis if first 
was deficient 

Fourth 

visit 

(4 

weeks 

later) 

Spinnbarkeit and 
fern test 

Sims-Huhner test 
Repeat Rubin’s 
test If first was 
unsuccessful 


Later 

tests 

(as 

Indi- 

cated) 

Hysterosalplngog- 
raphy when 2 Rubin 
tests indicate occlu- 
sion 

Vaginal smear 
series 

Endometrial biopsy 

CuldoscoRf 

Laparotomy. 

Testicular bi- 
opsy, when indi- 
cated 

Cystoscopy 
Definitive gen- 
itourinary 
surgery 


OBSTETRICS 


DIAGNOSIS & DIFFERENTIAL 
DIAGNOSIS OF PREGNANCY 


In about one-third of cases it is difficult to 
make a definitive diagnosis of pregnancy before 
the second missed period because of the vari- 
ability of the physical changes induced by preg- 
nancy, the possibility of tumors, and because 
obesity and poor patient relaxation often inter- 
fere with the examination Even experienced 
physicians sometimes make “false-positive” 
and “false-negative diagnoses of pregnancy 
The potentially grave emotional and legal con- 
sequences of an incorrect diagnosis of preg- 
nancy should make the physician cautious, if he 
is in am' doubt, he should schedule a reexami- 
nation in 3-4 weeks If the patient demands 
earlier confirmation, a pregnancy test can be 
ordered (see p 396) 

Manifestations of Pregnancy. 

A Presumptive Manifestations The fol- 
lowing symptoms and signs are usually due to 
pregnancy but even 2 or more are not diag- 
nostic A record or history of time and fre- 
quency of coitus may be of considerable value 

1 Symptoms - Amenorrhea, nausea and 
vomiting (first trimester) breast tenderness 
and tingling (after 1-2 weeks) urinary fre- 
quency and urgency (first trimester) “quick- 
ening' (may appear at about the 16th week) 
weight gain 

2 Signs - Skin pigmentation (after 16th 
week) epulis (after first trimester), breast 
changes (enlargement, vascular engorgement, 
colostrum) abdominal enlargement cyanosis 
of vagina and cervical portio (about the sixth 
week), softening of the cervix (fourth or fifth 
week) softening of the cervtcouterlne junction 
(fifth or sixth week). Irregular softening and 
alight enlargement of the fundus (about the 
fifth week), generalised enlargement and dif- 
fuse softening of the corpus (after eighth week) 

B Probable Manifestations (After 28th 
Week) Uterine enlargement, uterine souffle 
(bruit), uterine contractions 

C. Positive Manifestations Any of the 
following, none of which is usually present 
until the fourth month. Is undeniable medical 
and legal proof of pregnancy auscultation of 
the fetal heart, palpation of the fetal outline, 
recognition of fetal movements by the physi- 
cian. demonstration of fetal skeleton by x-ray 



Laboratory Pregnancy Tests 


Name 

Test 

Animal* 

Procedure 

Time, i 
Accur 

acy 

Pregnancy 

Indicated 

By 

Remarks 

Aschhelm 

Zondek 

5 mice 
, (3 weeks 
old) 

0 4 ml patient s first 
morning urine (acidified). 
Injected 6 X during 2 
days 

96 hrs 
(98%) 

Oyulatlon 

(corpus 

luteum) 

Moderately expen- 
sive Need mouse 
colony, multiple 
Injections 

Friedman- 

Hoffman 

Rabbit 
(10-12 
weeks old) 

2 5 ml patient s serum 
Injected into rabbit's ear 
vein 

24 hrs 
(96%) 

Ovulation 

(corpus 

luteum) 

Moderate cost 
Relatively simple 
test 

llogben 

So African 

clawed 

toad 

(Xenopus 

laevls) 

80 ml concentrated pro 
teln precipitated ex 
tracted 1 ml Injected 

Into dorsal lymph sac 
of toad (or serum 0 5 ml 
Injected q 4 hrs x 3) 

18 hrs 
(98%) 

Ovulation ' 
(eggs in 
bottom of 
tank) 

Moderate cost, 
simple False- 
posltlves rare 

Grain 

Main ini 
male 
frog or 
toad 

2 frogs or 
toads (Rana 
pipiens or 
Bufo 

arena mm) 

1 ml patient s first mom 
Ing urine injected into dor 
sal lymph sac of each of 

2 mate frogs or toads 

1 3 hrs 
(98%) 

Sperm in 
urine from 
cloaca 

Low cost Simple, 
rapid False- 
positives rare 


•If the animal dies the test should be repeated Be certain the patient is not taking any medi- 
cation 


Clinical Pregnancy Teats 


Name 

Procedure 


Interpretation and Remarks 

Basal body 
temperature 
(BBT) 

Dally oral temperatures 
with special thermometer 
under basal conditions 
(Immediately upon awak 
ening each day before 
getting out of bed or 
smoking) Readings are 
plotted on a chart pro 
vtded for the purpose 

1 

Dally temperature recording must be begun 
before ovulation The normal ovulatory 
cycle will show a flat temperature curve be 
fore ovulation On the day of ovulation a 
sharp rise (as much as 1*) occurs Persist 
ence of this rise for more than 14 days is a 
probable manifestation of pregnancy A flat 
curve during the entire cycle i e , absence 
of the raid cycle rise indicates failure of 
ovulation Other rises may be due to patient 
error failure to observe basal conditions 
or illness 

Neostigmine 

Neostigmine (Prostig 
mln'^ methylsulfate 1 
mi (1 1000) 1 M for 3 
successive days 


If uterine bleeding does not occur after the 

first or second injection or within 72 hours 

after the third injection and if other causes 

of secondary amenorrhea have been ruled 

out. pregnancy is probable since an intact 

corpus luteum Is required for bleeding Al- 

though the test is easy inexpensive and 
fairly rapid the fact that it Is a "negative 

type test Impairs its value 

Estrogen- 

progesterone 


90% 

if bleeding does not occur within 10 days 
after administration of estrogen-progester- 

one or 7 days after administration of pro- 
gesterone norethindrone or noreihynodrel 
and if other causes of amenorrhea have been 

ruled out pregnancy is probable Note If 

bleeding occurs the test is inconclusive 

Progesterone 

Uelalutin'^ 250 mg 
(2 ml) I M 

96% 

Norethindrone 

Norethlndrone (Norlutm*)' 

20 mg orallv 

mn 

Noreihynodrel 

Noreihynodrel (tnovid®), 
20 mg orally 

95% 








Differential Diagnosis of Pregnancy. 

All of the presumptive and probable symp- 
toms and signs of pregnancy can be caused by 
other conditions, and all the clinical and lab- 
oratory tests Indicative of pregnancy maybe 
positive in the absence of conception Clinical 
experience and often the passage of time with 
reexamination are required to establish the 
correct diagnosis The most common disor- 
ders which may be confused vdth pregnancy 
are uterine and adnexal tumors 


MINOR DISCOMFORTS OF NORMAL 
PREGNANCY* 


Backache. 

Virtually all pregnant women suffer from 
at least minor degrees of lumbar backache 
during gestation Postural and other back 
strain, especially during the last trimester 
and relaxation of the pelvic joints due to the 
steroid sex hormones and perhaps relaxln are 
also responsible for backache 

The following measures are valuable both 
as prevention and treatment 

A . Improved posture Stress the "tali’* 
posture, with abdomen flattened as much as 
possible, the pelvis tilted forward and the but- 
tocks "tucked under" to straighten the back 

B. Exercise to "tone" and maintain mus- 
cle strength 

C. Heels for general wear should be of 
medium height to further straighten the back, 
particularly when flat footwear has been worn 
extensively. 

D A firm mattress Avoid sag which may 
cause painful, prolonged flexion of the back 
{after exaggerated extension while erect) Bed- 
boards bet'Aeen the springs and mattress often 
provide welcome support 

E Local heat and light massage to relax 
tense, taut back muscles. 

F. A maternity girdle may be indicated for 
patients with backache due to extreme lordosis 
or kyphoscoliosis or associated with obesity or 
multiple pregnancy. 

G. Analgesics will be adequate for mild 
distress Carisoprodol {Rela®, Soma®). 

3S0 mg. orally q i.d. (ora comparable seda- 

•.Moming sickness is discussed with Vomiting 
of Pregnancy on p. 400. 
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tive or muscle relaxant drug) gives temporary 
relief 

H- Orthopedic evaluation is necessary 
when disability results from backache Note 
neurologic signs and symptoms Indicative of 
intervertebral disk syndrome or other nerve 
compression problems radiculitis 

Syncope & Faintness. 

Syncope and faintness are most common in 
early pregnancy Vasomotor instability, often 
associated with postural hypotension, results 
in transient cerebral hypoxia and pooling of 
blood In the legs and in the splanchnic and pel- 
vic areas, especially after prolonged sitting or 
standing in a warm room Hypoglycemia be- 
fore or between meals, more common during 
pregnancy, may result in "hghtheadedness" or 
even fainting 

These attacks can be prevented by avoid- 
ing inactivity and utilizing deep breathing, 
vigorous leg motions, and slow change of mo- 
tion Encourage the patient to take 6 small 
meals a day rather than 3 large ones Stimu- 
lants (spirits of amtnoma, coffee, tea. or am- 
^etamlnes) are indicated for attacks due to 
hypotension food for hypoglycemia 

Urinary Symptoms. 

Urinary frequency, urgency, and stress 
incontinence are quite common, especially in 
advanced pregnancy They are due to reduced 
bladder capacity and the pressure of the pre- 
senting part upon the bladder 

Suspect urinary tract disease, especially 
infection if dysuria or hematuria is reported 

When urgency Is particularly troublesome, 
the patient should avoid coffee, spices, and 
alcoholic beverages The following bladder 
sedative mixture is often useful 

ft Tincture hyoscyaznus 30.0 (1 oz ) 

Potassium citrate 50 0 (ll/3 oz.) 

Water, q s ad 120 0 (4 oz ) 

Slg. One tsp m water orally every 
4 hours p r n 

Heartburn. 

Hearibum (pyrosis or "acid indigestion") 
results from gastroesophageal regurgitation 
In late pregnancy, this may be aggravated by 
displacement of the stomach and duodenum by 
the uterine fundus. 

About 15% of all pregnant patients experi- 
ence severe pyrosis (as well as nausea and 
vomiting) during the latter portion of pregnancy 
because of diaphragmatic hiatus herma This 
develops with "tenting" of the diaphragm and 
Haring of the lower ribs after the seventh or 
eighth month of pregnancy. The hernia is 
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reduced spontaneously by parturition. Symp- 
tomatic relief, not surgery, is recommended 

A. Neostigmine bromide (Prostigmln®), 

15 mg. (V-i gr.)orallyt l.d. as necessary to 
stimulate gastrointestinal secretion and motU- 
ity. 

B. Acidifying Agents Glutamic acid hydro- 
chloride, 0. 3Gm. t I d , before meats 
(Hydrochloric acid solutions damage the teeth ) 
Avoid antacids during early pregnancy because 
gastric acidity Is already low at this time 

C. Hard candy, hot tea, and change of 
posture are helpful In late pregnancy, antacids 
containing aluminum hydroxide gel to reduce 
gastric irritation are beneficial 

Constipation. 

Bowel alugglshneas is common in preg- 
nancy. It is due to suppression of smooth 
muscle motility by increased steroid sex hor- 
mones, snd pressure upon and displacement of 
the intestines by the enlarging uterus Con- 
stipation frequently causes hemorrhoids and 
aggravates dlverticulesls and diverticulitis 

A. General Measures Stress good bowel 
habits The patient should try for a bowel 
evacuation at the same time every day The 
diet should eenalet of bulk foods, including 
roughage (unless contraindicated by gastroin- 
testinal Intolerance), laxative foods (citrus 
fruits, apples, prunes, dates, and figs), and 
a liberal Duld intake Encourage exercise 
(walking, swimming, calisthenics) 

B. Medical Treatment. 

1. To soften the stool, give bulk laxatives 
and “smoothage" agents which are neither ab- 
sorbed by nor irritating to the bowel By 
accumulating fluid volume, they increase peri- 
stalsis. DIoctyl sodium sulfosucclnate (Col- 
ace®, Doxlnate®) is detergent Psyllium hy- 
drophilic mucillold (MetamucU*) is hydrophilic 

2. Prescribe mild laxatives in more se- 
vere cases. These include cascara and phenol- 
phthalein Milk of magnesia and Epsom salts 
are also useful in small doses 

3. Avoid purges for fear of inducing labor 
Do not prescribe mineral oil since it prevents 
absorption of fat-soluble vitamins when ad- 
ministered in large amounts 

Hemorrhoids. 

Straining at stool and bearing down at 
delivery often cause hemorrhoids, especially 
In women prone to varicosities. For these 
reasons it Is best to prevent or treat constipa- 
tion early and to deliver by elective low forceps, 
with epislotomy when desirable 


A, Medical Measures: Gently replace the 
hemorrhoid, if this can be done easily. Warm 
(or cool) sltz baths or compresses are helpful 
Anesthetic ointments such as dibucalne (Nuper- 
caine®) and cyclomethycaine (Surfacalne®) can 
be used for relief of pain If used sparingly, 
the following ointment is safe and most effec- 
tive in relieving rectal pain 

5 Cocaine hydro- 
chloride 0.3 (5gr. ) 

Phenol 0 6 (10 gr ) 

Petrolatum 

Lanolin aa 15 0 (4dr. ) 

Sig Apply a small amount to the 
anus 1-4 times dally p r n 

Insert an Anusol® or another astringent, 
anesthetic, emollient cone rectally b i.d or 
at bedtime to aid bowel evacuation 

B Surgical Treatment Incise recently 
thrombosed, painful hemorrhoids under local 
anesthesia and evacuate the clot Do not su- 
ture Order sltz baths, rectal ointments, 
suppositories, and mild laxatives postoper- 
atively 

Injection treatments to obliterate hemor- 
rhoids during pregnancy are contraindicated 
They may cause Infection and extensive throm- 
bosis of the pelvic veins, and are rarely suc- 
cessful because ot the great dilatation ot many 
vessels 

Breast Soreness. 

Physiologic breast engorgement may cause 
discomfort, especially during early and late 
pregnancy A well-fitting brassiere worn 24 
hours a day affords relief Ice caps are tem- 
porarily effective. Hormone therapy is of no 
value 

Headache. 

Headache is most disturbing during the 
first and third trimesters. Emotional tension 
is the most common cause, consider anxiety, 
uncertainty, and similar psychic causes when 
headache Is migrainous, band-type, occipital, 
or more or less constant Refractive errors 
and ocular imbalance are not caused by normal 
pregnancy, but the pregnant woman tends to be 
sedentary and may read or sew more despite 
••eyestrain ” Hormonal stimulation causes 
vascular engorgement of the nasal turbinates, 
and the resultant congestion and eplstaxis con- 
tribute to sinusitis and headache. 

Severe, persistent headache in the last 
trimester must be regarded first as sympto- 
matic of toxemia of pregnancy. 

The belief that pituitary swelling during 
normal pregnancy causes headache is without 
foundation 
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Discuss the patient’s difficulties in an 
attempt to relieve her fears and resolve minor 
conflicts "Work through" the major problem 
to a solution to relieve chronic, psychogenic 
headache 

Obtain ophthalmologic studies, which may 
reveal the need for corrective lenses or eye 
exercises Insist on adequate illumination for 
reading and close work 

Nasopharyngeal examination may disclose 
abnormalities. Give phenylephrine (Neo- 
Synephrine®} nose drops, 0 257*. for catarrh 
and epistaxls Oily solutions are preferred 
these soften crusts and prevent mucosal drying 
which predisposes to nosebleed 

Analgesics may be given as necessary for 
temporary relief Ataractics may calm the 
"nervous*’ woman 

Ankle Swelling 

Edema of the lower extremities not associ- 
ated with toxemia develops In two-thirds of 
women In late pregnancy Edema is due to 
sodium and water retention as a result of 
ovarian, placental, and adrenal steroid hor- 
mones. normally increased venous pressure 
in the legs, varicose veins with venous conges- 
tion, prolonged sitting or standing, and elastic 
garters 

Treatment Is largely preventive and symp- 
tomatic, since nothing can be done about the 
activity of the pregnancy hormones The pa- 
tient should elevate her lege frequently and 
sleep In a slight Trendelenburg position Cir- 
cular garters and clothing which interfere with 
venous return should not be worn 

Restrict salt Intake and provide elastic 
support for varicose veins (see below). 

Varicose Veins. 

Vartcosilles are usxially a problem of the 
multipara, and may cause severe complications 
They are due to weakness of the vascular walls. 
Increased venous stasis in the legs due to the 
hemodynamics of pregnancy, inactivity and 
poor muscle tone, and obesity, since the exces- 
sive tissue mass requires increased circulation 
and fatty infiltration of connective tissue impairs 
vascular support 

Serious phlebothrombosis and thrombo- 
phlebitis often complicate the puerperlum, but 
they are uncommon during pregnancy Pul- 
monary emboli are Infrequent but are often 
septic 

The vulvar, vaginal, and even the inguinal 
veins may be markedly enlarged during preg- 
nancy. Damaged vulvovaginal vessels give rise 
to hemorrhage at delivery 

Large vulvar varices cause pudendal dis- 
comfort. A vulvar pad wrapped In plastic film, 
snugly held by a menstrual pad belt or T- 
blnder, gives relief 


Anticoagulants may be required in acute 
thrombophlebitis Heparin Is preferred to hls- 
hydroi^coumarin since it does not cause fetal 
damage, is more easily controlled, and is rjot 
excreted in the milk However, neither drug, 
whether administered before or during labor, 
causes increased bleeding from the uterus, gf. 
Hcient mechanical compression of the myo- 
metrial vessels prevents excessive blood logs 
despite Increased blood coagulation time Cer- 
vical, vaginal, and perineal lacerations may 
bleed more briskly if the patient has received 
heparin or blshydroxycoumarin 

Injection treatment of varicose veins dur- 
ing pregnancy is futile and hazardous 

In all other respects management is the 
same as in nonpregnant women (see Chapter 9) 

Leg Cramps, 

Cramping or "knotting" of the muscles of 
the calves, thighs, or buttocks may occur sud- 
denly after sleep or rectimbency after the first 
trimester of pregnancy For unknown reasons 
it Is less common during the month prior to 
term Sudden shortening of the leg muscles py 
"stretching with the toes pointed precipitate 
the cramp It is believed that cramps are due 
to reduction In the level of diffusible serum 
calcium or Increase in the serum phosphorus 
level (or both) This follows excessive dietary 
intake of phosphorus in milk, cheese, meat, 
or dlcalcium phosphate, diminished calcium 
Intake, or Impaired calcium absorption Fa. 
ttgue and sluggish circulation in the extremities 
are contributory factors 

A Immediate Treatment Require the 
patient to stand barefooted on a cold surface 
(e g , a tiled bathroom floor) Rub and 
"knead" the contracted painful muscle Pas- 
sively flex the foot to lengthen the cafTmuscies 
Apply local heat 

B Preventive and Definitive Treatment 

2 Reduce dietary phosphorus Intake ten,- 
porarily by limiting meat to one serving daily 
and milk to one pint daily Discontinue dl- 
calciura phosphate and other medications cofj. 
talning large amounts of phosphorus 

2 Eliminate excess phosphotnis by ab- 
sorption with aluminum hydroxide gel, 0 5- 
l Gw (7V2-I5 gr ) orally in liquid or tablet 
form with each meal 

3 Increase the calcium intake by giving 
calcium lactate, 0 6Gm, {10 gr ) (or equiv^ 
alent) orally t.l d before meals Even larger 
doses way be required if the absorption of cal- 
cium from the Intestinal tract Is Impaired 

4 Avoid walking with the toes pointed for- 
ward ("L,ead with the heel *’) 
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Abdominal Pain, 

Intra 'abdominal alterations causing pain 
during pregnancy include the foUovilng 

A Pressure Pelvic heaviness, a sense 
of "sagging” or "dragging.” relate to the 
v-elght of the uterus on the pelvic supports and 
the abdominal wall Frequent rest periods in 
the supine or lateral recumbent position and a 
maternity girdle are recommended 

B Round Ligament Tension Tenderness 
along the course of the round ligament (usually 
the left) during late pregnancy is due to trac- 
tion on this structure by the uterus with rota- 
tion of the uterus and change of the patient s 
position Local heat and treatment as tor 
pressure pain arc effective 

C Flatulence, Distention, and Bowel 
Cramping Large meals fata gas -forming 
foods, and chilled beverages are poorly toler- 
ated by pregnant women Mechanical dis- 
placement and compression of the bowel by 
the enlarged uterus hypotonia of the intes- 
tines, and constipation predispose to gastro- 
intestinal distress Correct, simplify and 
reduce food Intake at any I meal Maintain 
regular bowel function and prescribe mild 
laxatives when indicated Exercise and change 
position frequently 

D. Uterine Contractions Braxton-Kicks 
contractions of the uterus are a normal phe- 
nomenon Vihich may be startling to hyperreac- 
tive women The onset of premature labor 
must always be considered when forceful con- 
tractions develop, but if contractions remain 
Infrequent and brief the danger of early de- 
livery is not significant Analgesics and 
sedatives may be of value Codeine Is rarely 
required 

E Intra-abdominal Disorders Pain due 
to obstruction or inflammation Imolving the 
gastrointestinal, urinary, nervous, or vascu- 
lar system must be diagnosed and treated 
specifically 

F . Uterine or Adnexal Disease Consider 
and treat patliologic pregnancy and tubal or 
ovarian disease appropriately 


VOMITTNO OF PREGNANCY 
(Morning Sickness) & 
HYPEREMESB GRAVIDARUM 
(Pernicious Vomiting of Pregnancy) 

About three-fourths of women, most of 
them prlmlparas. complain of nausea and vomit- 


ing during pregnancy ("morning sickness”) 
About one woman In 200 develops hyperemesia 
gravidarum and requires hospitallaation 
Ilyperemesls gravidarum can be fatal If it is 
not controlled 

The etiology of vomiting during pregnancy 
is not known, although various physiologic 
mechanisms have been postulated to account 
for It Psychogenic factors are prominent In 
most cases 

Clinical Findings 

A Symptoms and Signs The onset Is most 
commonly during the fifth or sixth week of 
pregnancy, and the disorder usually persists 
only until the 14th to 16th week Symptoms are 
most severe in the morning upon arising Nu- 
tritional deficiencies are almost never noted 
Hyperemesis gravidarum which continues un- 
checked Is characterized clinically by dehy- 
dration. weight loss avitaminosis, and jaun- 
dice 

B Laboratory Findings Severe vomiting 
causes hemoconcentration, decreased serum 
proteins and alkali reserves, and elevation of 
DUN. serum sodium chloride, and serum po- 
tassium Ketone bodies are present In the 
concentrated urine specimen Slight protein- 
uria is a common finding 

C Ophthalmoscopic Examination Retlflsl 
hemorrhages and retinal detachment are un- 
favorable prognostic signs 

Differential Diagnosis 

Vomiting during pregnancy may be due to 
any of the diseases with which vomiting Is 
usually associated e g , Infections, poison- 
ing. neoplastic diseases, hyperthyroidism, 
gastric disorders, gallbladder disease, intes- 
tinal obstruction, diabetic acidosis, uremia 
due to any cause and hydatidiform mole 

CompUcatlona 

The moat serious complication of hyper- 
emesis gravidarum is jaundice due to so-called 
"toxic hepatitis ’ Intraocular hemorrhage and 
retinal detachment may cause permanent blind- 
ness 

Treatment. 

A, Mild Nausea and Vomiting of Pregnancy 
Reassurance and dietary restrictions are all 
that Is required in many instances In general, 
dry foods at frequent Intervals are indicated 
Restrict fats, odorous foods, spiced dishes, 
and Items which do not appeal to the patient 

Sedatives and antiemetics may be re- 
quired Vitamins are of no value unless de- 
nciencles have developed Antihlstamlnea 
are useful for their sedative effect Amphet- 
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amines may be given for their mood-elevating 
effect. Narcotics have no place In the treat- 
ment of digestive disorders of pregnancy. 

Note: The posslbliity of teratogenicity of 
many drugs, including some antlemeties. can- 
not be overlooked in selecting patients for med- 
ical treatment of nausea of pregnancy and In 
deciding which drugs to use and in what dosages. 
In general, it la probably best to give medical 
treatment only when urgently required, to 
avoid new and experimental drugs and all drugs 
which have been suggested as potential tera- 
togens: and to give the lowest dosage which is 
consistent with clinical efficacy 

When symptomatic drug therapy is re- 
quired, give phenobarbital, 30-60 mg 
gr. ), perphenazine (Trilafon®), 8 mg orally 
or rectally on arising and again at bedtime, or 
promethazine (Phenergan®), SO mg orally or 
rectally 2 or 3 times daily. A useful sedative- 
antispasmodlc mixture is as follows 

5 Tr. belladonna 30.0 (loz.) 

Elixir phenobarbital 240 0 (8 oz. ) 

Slg.’ One tsp, every 4 hours, or 
one hour before meals. 

B. Hyperemesis Gravidarum' Hospitalize 
the patient In a private room at complete bed 
rest without bathroom privileges Allow no 
visitors (not even the husband) until vomiting 
ceases and the patient is eating. Give nothing 
by mouth for 48 hours, and order appropriate 
parenteral fluids with vitamin and protein sup- 
plements as indicated. If there is no response 
after 48 hours, institute nasogastric tube feed- 
ing of a well-balanced liquid baby formula by 
slow drip As soon as possible, place the pa- 
tient on a dry diet consisting of 6 small feeding 
daily with clear liquids one hour after eating. 

If the clinical situation continues to deteri- 
orate in spite of therapy, therapeutic abortion 
may be required. The Indications are deliri- 
um. blindness, tachycardia at rest. Jaundice, 
anuria, and hemorrhage. 

Prognosis. 

Vomiting of pregnancy Is seif-Umlted, and 
the prognosis is good. Intractable hyperemests 
graridarum is a real threat to the life of the 
mother and the fetus 


Guze, S.B. , & others* Association of clinical 
psychiatric disease with hyperemesis gravi- 
darum: A 3V2 year follow-up study of 49 
patients and 45 controls. New England J. 
Med.261;1363-8. 1959, 

Semmens, J.P. ' Hyperemesis gravidarum 
evaluation and treatment. Obst. b Gynec. 
9.586-94. 1957. 
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Essentials of Diagnosis. 

• Abnormal menstrual bleeding with 
symptoms suggestive of pregnancy. 

• Cramping pains in the lower ab- 
domen. 

• Decidual tissues passed with blood 
(frequently), 

• A tender mass palpable outside the 
uterus. 

The presence of clinical and labora- 
tory findings suggestive or diagnostic^ 
of pregnancy will distinguish ectopic 
pregnancy from many acute abdominal 
illnesses, such as acute appendicitis, 
a ruptured corpus luteum cyst or 
ovarian follicle, a twisted ovarian 
cyst, and urinary calculi. Uterine 
enlargement with cHnlcaT findings 
similar to those found In ectopic preg- 
nancy IS characteristic of an aborting 
uterine pregnancy or hydatidiform 
mole. 

General Considerations. 

Any pregnancy arising from Implantatioq 
of the ovum outside the cavity of the uterus 
ectopic Ectopic implantation occurs in about 
one out of 200 pregnancies. About 86% are 
tubal Other sites of ectopic implantation are 
the abdomen, the ovary, and the eervut. Cotfi- 
bined extrauterine and intrauterine pregnancy 
may occur Only tubal ectopic pregnancy wi^ 
be discussed in the following paragraphs. 

Clinical Findings. 

A. Symptoms and Signs The cardinal 
symptoms and signs of tubal pregnancy are 
(I) amenorrhea or a disordered menstrual pat- 
tern. followed by (2) uterine bleeding, (3) pel- 
vic pain, and (4) pelvic (adnexal) mass-forma- 
tion. It may be acute or chronic. 

1. Acute (about 40% of tubal ectopic preg- 
nancies) - Severe lower quadrant pain occurs 
in almost every case. It Is sudden In onset, 
lancinating, intermittent, and does not radiate 
Backache is present during attacks. Abnormal 
uterine bleeding is present in 80% and a pelvlg 
mass is palpable in 70%. Collapse and shock 
occur in about 10%, often after pelvic examine, 
tlon. Two-thirds of patients give a history of 
abnormal menstruation. Most are infertile. 

2. Chronic (about 40% of tubal ectopic 
pregnancies) - Blood leaks from the tube ovei. 
a period of days, and considerable blood may 
accumulate In the peritoneum. Slight but perv 
sistent vaginal spotting is reported, and a 
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Abdominal Pain. 

Intra-abdorainal alterations causing pain 
during pregnancy include the following 

A Pressure Pelvic heaviness, a sense 
of "sagging ’ or "dragging, ‘ relate to the 
weight of the uterus on the pelvic supports and 
the abdominal wall Frequent rest periods in 
the supine or lateral recumbent position and a 
maternity girdle are recommended 

B Round Ligament Tension Tenderness 
along the course of the round ligament (usually 
the left) during late pregnancy is due to trac- 
tion on this structure by the uterus with rota- 
tion of the uterus and change of the patient s 
position Local heat and treatment as for 
pressure pain are effective 

C Flatulence, Distention, and Bowel 
Cramping Large meals, fats gas-forming 
foods and chilled beverages are poorly toler- 
ated by pregnant women Mechanical dis- 
placement and compression of the bowel by 
the enlarged uterus hypotonia of the intes- 
tines. and constipation predispose to gastro- 
intestinal distress Correct simplify and 
reduce food Intake at any 1 meal Maintain 
regular bowel function and prescribe raitd 
Uxatlvea when indicated Exercise and change 
position frequently 

D Uterine Coniraetlons Braxton-Hlcks 
contractions of the uterus are a normal phe- 
nomenon which may be startling to hyperreac- 
tive women The onset of premature labor 
must always be considered when forceful con- 
tractions develop, but if contractions remain 
infrequent and brief the danger of early de- 
livery is not significant Analgesics and 
sedatives may be of value Codeine is rarely 
required 

E Intra -abdominal Disorders Pain due 
to obstruction or ififlammatlon Involving the 
gastrointestinal urinary, nervous, or vascu- 
lar system must be diagnosed and treated 
specifically 

F. Uterine or Adnexal Disease Consider 
and treat pathologic pregnancy and tubal or 
ovarian disease appropriately 


VOMmNG OF PREGNANCY 
(Morning Sickness) & 
IIYPEREMESB GRAVIDARUM 
(Pernicious Vomiting of Pregnancy) 

About three-fourths of women, most of 
them prlmiparas, complain of nausea and vomit- 


ing during pregnancy ("rooming sickness") 
About one woman in 200 develops hyperemeaU 
gravidarum and requires hospitalization 
Hyperemesis gravidarum can be fatal If it la 
not controlled 

The etiology of vomiting during pregnancy 
ts not known, although various physiologic 
mechanisms have been postulated to account 
for It Psychogenic factors are prominent In 
most cases 

Clinical Findings 

A Symptoms and Signs The onset is moat 
commonly during the fifth or sixth week of 
pregnancy, and the disorder usually persists 
only until the 14th to ISth week Symptoms are 
most severe in the morning upon arising hu- 
trlttonal deficiencies are almost never noted 
Hyperemesis gravidarum which continues un- 
checked is characterized clinically by dehy- 
dration. weight loss avitaminosis, and jaun- 
dice 

B Laboratory Findings Severe vomiting 
causes hemoconcentration decreased serum 
proteins and alkali reserves, and elevation o! 
BUN, serum sodium chloride, and senun po- 
tassium Ketone bodies are present in the 
concentrated urine specimen Slight protein- 
uria Is a common finding 

C Ophthalmoscopic Examination Retinal 
hemorrhages and retinal detachment are un- 
favorable prognostic signs 

Differential Diagnosis 

Vomiting during pregnancy may be due to 
any of the diseases with which vomiting is 
usually associated e g , infections, poison- 
ing, neoplastic diseases hyperthyroidism, 
gastric disorders gallbladder disease, intes- 
tinal obstruction diabetic acidosis uremia 
due to any cause, and hydatidiform mole 

Complications 

The most serious complication of hyper- 
emesis gravidarum is jaundice due to so-called 
'•toxic hepatitis Intraocular hemorrhage and 
retinal detachment may cause permanent blind- 
ness 

Treatment. 

A Mild Nausea and Vomiting of Pregnancy 
Reassurance and dietary restrictions are all 
that is required In many Instances In general 
dry foods at frequent intervals are Indicated 
Restrict fats, odorous foods, spiced dishes, 
and items which do not appeal to the patient 

Sedatives and antiemetics may be re- 
quired Vitamins are of no value unless de- 
ficiencies have developed Antihistamines 
are useful for their sedative effect Amphet- 
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amines may be given for their mood-elevating 
effect. Narcotics have no place in the treat- 
ment of digestive disorders of pregnancy. 

Note; The possibility of teratogenlcl^ of 
many drugs, including some antiemetlcs, can- 
not be overlooked £n selecting patients for med- 
ical treatment of nausea of pregnancy and In 
deciding which drugs to use and In what dosages. 
In general, it Is probably best to give medical 
treatment only when urgently required, to 
avoid new and experimental drugs and all drugs 
which have been suggested as potential tera- 
togens; and to give the lowest dosage nltlch Is 
consistent with clinical efficacy. 

When symptomatic drug therapy is re- 
quired, give phenobarbital, 30-60 mg (V2-1 
gr. ), perphenazine (THla/on®), 8 mg. orally 
or rectally on arising and again at bedtime, or 
promethazine (Phenergan®), 50 mg. orally or 
rectally 2 or 3 times daily A useful sedatlve- 
antispasmodlc mixture is as follows* 

5 Tr. belladonna 30 0 (loz.) 

EUxir phenobarbital 240 0 (Soz.) 

Sig, : One tap every 4 hours, or 
one hour before meals 

B. tlyperemesls Gravidarum Hospitalize 
the patient In a private room at complete bed 
rest without bathroom privileges. Allow no 
visitors (not even the husband) until vomiting 
eeases and the patient is eating. Give nothing 
by mouth for 48 hours, and order appropriate 
parenteral fluids with vitamin and protein sup- 
plements as Indicated. It there ia no response 
after 48 hours, institute nasogastric tube feed- 
ing of a well-balanced liquid baby formula by 
sloK drip. As soon as possible, place the pa- 
tient on a dry diet consisting of 6 small feedings 
daily with clear liquids one hour after eating. 

If the clinical situation continues to deteri- 
orate in spite of therapy, therapeutic abortion 
may be required. The Indications arc deliri- 
um. blindness, tachycardia at rest, jaundice, 
anuria, and hemorrhage. 

Prognosis. 

Vomiting of pregnancy is self-limited, and 
the prognosis Is good. Intractable hyperemests 
gra'ddarum is a real threat to the life of the 
mother and the fetus. 


Guze, S.B., bothers: Association of clinical 
psychiatric disease with byperemesls gravi- 
darum; A 3 V 2 year follow-up study of 49 
patients and 43 controls. New England J. 
Med.261;1363-8, 1959, 

Semtnens, J.P.: Hyperemesis gravidarum 
evaluation and treatment. Obst.bCynec. 
9*586-94. 1957. 
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Essentials of Diagnosis. 

• Abnormal menstrual bleeding with 
symptoms suggestive of pregnancy. 

• Cramping pains in the lower ab- 
domen. 

■ Decidual tissues passed with blood 
(frequently). 

• A tender mass palpable outside the 
uterus 

The presence of clinical and labora- 
tory findings suggestive or dlagnostici 
of pregnancy will distinguish ectopic 
pregnancy from many acute abdominal 
illnesses, such as acute appendicitis, 
a ruptured corpus luteum cyst or 
ovarian follicle, a twisted oi’arian 
cyst, and urinary calculi. Uterine 
enlargement with clinical* fmdings 
similar to those found in ectopic preg- 
nancy is characteristic of an aborting 
uterine pregnancy or hydatidiform 
mole. 

General Considerations, 

Any pregnancy arising from implantation 
of the ovum outside the cavi^ of the uterus is 
ectopic Ectopic Implantation occurs in abont 
one out of 200 pregnancies About 98?g are 
tubal. Other sites of ectopic implantation are 
the abdomen, the ovary, and the cervix. Cotn- 
blned extrauterine and intrauterine pregnancy 
may occur Only tubal ectopic pregnancy will 
be discussed tn the following paragraphs. 

Clinical Findings. 

A. Symptoms and Signs. The cardinal 
symptoms and signs of tubal pregnancy are 
(!) amenorrhea or a disordered menstrual pat- 
tern, followed by (2) uterine bleeding, (3) pel- 
vic pain, and (4) pelvic (adnexal) mass-forma- 
tion. ft may be acute or chronic. 

1. Acute (about 40% of tubal ectopic preg- 
nancies) - Severe lower quadrant pain occurs 
in almost every case. It Is sudden in onset, 
lancinating, intermittent, and does not radiate. 
Backache is present during attacks. Abnormal 
uterine bleeding Is present in 80% and a pelvic 
mass Is palpable in 70%. Collapse and shock 
occur in about 10%, often after pelvic examina- 
tion. Two-thirds of patients give a history of 
abnormal menstruation. Most are infertile. 

2. Chronic (about 40% of tubal ectopic 
pregnancies) - Blood leaks from the tube over 
a period of days, and considerable blood may 
accumulate in the peritoneum. Slight but per- 
sistent vaginal spotting is reported, and a 
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bed rest vdth side rails for protection during 
convulsions Allow no visitors Do not dis- 
turb the patient for unnecessary procedures 
(e g baths enemas douches) and leave the 
BP cuff on her arm Turn her on her side to 
prei ent the caval syndrome and aspiration of 
votnltus A padded tongue-blade should be 
kept at hand to be placed between her teeth 
during convulsions a bulb syringe and catheter 
or suction machine to aspirate mucus or 
vomltus from the glottis or trachea oxygen 
and an oxygen cone or tent (since masks and 
nasal catheters produce excessive stimulation) 
Typed and cross-matched whole blood must be 
available for immediate use because patients 
in eclampsia often de%elop premature separa- 
tion of the placenta with hemorrhage and are 
susceptible to shock 

2 Laboratory evaluation - Insert a re- 

the quantity of urine passed Determine the 
protein content ol each 24-hour specimen until 
the fourth or fifth postpartum day hPN COj 
combining power and content and serum pro 
teln should be determined as often as the 
severity and progression of the disease indi- 
cate If serum protein is below S Gra /lOO ml 
give 2SO-500 ml o' serum albumin If salt- 
poor serum albumin is not available give 
plasma or serum 

3 Physical examination - Check BP hourly 
during the acute phase and every 2 4 hours 
thereafter Observe fetal heart tones every 
time the BP is obtained Perform ophthalmo 
seopic examination once a day Examine the 
face extremities and especially the sacrum 
(which becomes dependent when the {»tient is 
in bed) for signs of edema 

4 Diet and fluids - If the patient is con- 
vulsing give nothing by mouth Record fluid 
intake and output for each 24 hour period If 
she can eat and drink give a salt-poor (less 
than 1 Gm salt per day) high-carbohydrate 
high-protein low-fat diet (1500 Cal ) Pro- 
vide potassium chloride as a salt substitute 

If the urine output exceeds 700 ml /day replace 
the output plus visible fluid loss with salt-free 
fluid (including parenteral fluid) each day If 
the output is less than 700 ml /day allow no 
more than 2000 ml of fluid per day (Including 
parenteral fluid) Give 200 300 ml of a 2£r» 
solution of dextrose In water 2-3 times a day 
during the acute phase to protect the liver to 
replace fluids and to aid nutrition (Do not 
give SOT) glucose it will sclerose the veins ) 
Use no sodlum-contavning fluids (e g 
Ringer a Injection) Give 25-50 ml salt- 
poor albumin or 250-500 ml of plasma or 
serum If the patient Is oliguric or if the serum 
protein is low 


5 Sedatives - Give a sedative upon ad 
mission to the hospital and maintain mild 
sedation until improvement is established 

6 Delivery - Because severe hyperten 
sive disease renal disease and toxemia of 
pregnancy are usually aggravated by continu 
Ing pregnancy the most direct method of 
treatment of any of these disorders is termina* 
tlon of pregnancy Control eclampsia before 
attempting Induction of labor or delivery In 
duce labor preferably by amniotomy alone 
when the patient s condition permits Use 
mortocln (Pitocin®) to stimulate labor if neces- 
sary Regional anesthesia (preferably puden 
dal block) is the technic of choice Nitrous 
oxide (70"«) and oxygen (SOTi) may be given 
with coitractions but 100% oxygen should be 
admimatered between contractions 

Vaginal delivery Is preferred If the 

<A*ah/vi *.<i,nnt.*acbu*JhJr- 
tf she is bleeding or if there Is a question of 
disproportion cesarean section may be neces- 
sary If BO use procaine (or equivalent) for 
local infiltration of the abdominal wall After 
the baby is delivered give thiopental (Pento- 
thal*) anesthesia for abdominal closure 

Prognosis 

The maternal mortality rste In eclampsia 
is 10 15% Most patients improve strikingly 
in 24 4B hours with appropriate therapy but 
early termination is usually required 

Although babies of mothers with toxemia of 
pregnancy are small for their gestational age 
(mainly because of placental malfunction) they 
fare better than premature bablea of the same 
weight horn of nontoxemic mothers 


Adams J Q &W B Cameron Management 
of eclampsia Am J Chst & Gynec 80 253 
7 I960 

Mackie M A Treatment of toxemia of preg 
nancy M J Australia 1 551 3 I°61 


ABORTION 


Essentials of Diagnosis 

• Vaginal bleeding in a pregnant woman 

• Uterine cramping 

• Disappearance of symptoms and signs 
of pregnancy 

• Negative or equivocal pregnancy tests 

• The products of conception may or 
may not be expelled 

The bleeding which occurs In abor- 
tion of a uterine pregnancy must be 
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differentiated from the abnormal 
bleeding of an aborting ectopic preg- 
nancy, hyperestrlnism tn a nonpreg- 
nant woman, and membranoua dys- 
menorrhea. The passage of hydropic 
villi in the bloody discharge Is diag- 
nostic of the abortion of a hydatlditorm 
mole. 

General Considerations. 

Abortion is defined as termination of ges- 
tation before the fetus becomes viable Via- 
bility is usually reached at 28 weeks, when the 
infant weighs slightly more than 1 Kg. (2 2 lb ) 
About three-fourths of abortions occur before 
the 16th week of gestation, of these, three- 
fourths occur before the eighth week About 
12% of all pregnancies terminate In spontane- 
ous abortion, at least 15% of abortions are 
criminally induced 

About 50-60% of spontaneous abortions 
result from ovular defects. 15% are caused by 
maternal factors (trauma, infections, dietary 
deficiencies, diabetes melUtus, hypothyroid- 
ism, poisoning, anatomic malformations) 

There is no good evidence that abortion may 
be induced by psychic stimuli such as severe 
fright, grief, anger, or anxiety. In about one- 
fourth of cases the cause of abortion cannot be 
determined 

Clinical Findings. 

A. Symptoms and Signs Abortion is 
classified clinically as (1) complete, (2) in- 
complete or inevitable, and (3) missed. In 
threatened abortion, the previable gestation is 
in jeopardy but the pregnancy continues. 

1 Complete abortion - In complete abor- 
tion all of the conceptus is expelled When 
complete abortioi is impending the symptoms 
of pregnancy often disappear, sudden bleeding 
then begins, followed by cramping The fetus 
and the rest of the conceptus may be expelled 
separately When the entire conceptus has 
been expelled, pain ceases but slight spotting 
persists 

2, Incomplete or inevitable abortion - In 
incomplete abortion portions of the conceptus 
are passed, In Inevitable abortion the passage 
of some or all of the products of conception 
is momentarily impending Bleeding and 
cramps do not subside. 

3 Missed abortion -In missed abortion the 
pregnancy has been terminated for at least one 
month but the conceptus has not been expelled 
Symptoms of pregnancy disappear and the BBT 
is not elevated. There is a brownish vaginal 
discharge but no free bleeding. Pain is not 
present. The cervix is sem{-firm and slightly 
patulous, the uterus becomes smaller and Ir- 
regularly softened, the adnexa are normal. 


B. Laboratory Findings Pregnancy tests 
are negative or equivocally positive. Blood 
and urine findings are those usually observed 
In infection and anemia If these complications 
have occurred, 

C, X-ray Findings In late abortion a plain 
film of the abdomen may demonstrate a dis- 
torted angulated fetal skeleton and often intra- 
uterine gas. 

Complications . 

Hemorrhage in abortion is a major cause 
of maternal death Infection is most common 
after cmninalJy induced abortion, death re- 
sults from salpingitis, peritonitis, septicemia, 
and septic emhoU Less common complications 
are perforation of the uterus, chono-eplthell- 
oma. and infertility 

Treatment. 

A. . Emergency Measures If abortion has 
occurred after the first trimester, the patient 
should be hospitalized In all cases Induce 
utenne contraction with oxytecics, e g,, oxy- 
tocin (Pltocin®), I.M orl.V. (not ergot prep- 
arations}, to limit blood less and aid in the 
expulsion of clots and tissues Ergotrate 
should be given only if the diagnosis of com- 
plete abortion is certain Give anUshock 
therapy, including blood replacement, to pre- 
vent collapse after hemorrhage. 

B. General Measures Place the patient 
at bed rest and give sedatives to allay uterine 
irritability and limit bleeding Coitus and 
douches are contraindicated. Antibiotics are 
indicated If criminal abortion is likely or If 
signs of Infection are present 

C. Surgical Measures 

1 Cerclage (Shlrodkar) during the second 
trimester for closure of an incompetent in- 
ternal cervical os 

2. Dilatation and curettage for possible 
retained tissue Start an I V. drip of ojQdocin 
(Pitocln®) before surgery to avoid uterine pene- 
tration. 

3. Uterine packing to control bleeding and 
promote separation and evacuation of frag- 
ments. Remove the packing in 6-8 hours to 
allow drainage. 

Pre^osJs. 

The prognosis is good If severe Infection 
is avoided. If the maternal factors which 
caused an abortion can be corrected, future 
pregnancies often go to term without incident 
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HYDATIDIFORM MOLE 
& CHOBIO-EPITHEUOMA 


Essentials of Diagnosis 

• Uterine bleeding at 6-8 weeks 

• Excessive nausea and vomiting 

• Uterus larger than expected for dura- 
tion of pregnancy 

• Presence of vesicles passed from 
vagina 

• Urinary chorionic gonadotropins high 

Differentiate from normal pregnancy 
by excessive increase In size of uterus 
or the presence of vesicles in the va- 
gina or cervix 

General Considerations 

Ilydatldiform mole ia a degenerative dis- 
order of the chorion which occurs as a com- 
plication of about one in ISOO pregnancies In the 
USA, usually during the first 18 weeks It 
is characterized by prominent pale yellow 
grape-like vesicular enlargements of the vtlh 
and vascular incompetence of the villous tree 
Although it is assumed to be of placental (fetal) 
origin the precise etiology is not known 
Hydatidiform mole is more common among 
women over 40 and Is over S tines more 
prevalent in the Orient than In the West Ma- 
lignant change (ehoria-epithellama) occurs In 
about 4’a of cases In the U S^A and is fatal 
in 90^« when it does occur 

CUnlesl Findings 

A Symptoms and Signs Excessive nausea 
and vomiting occur in over one third of patients 
with hydatidiform mole Uterine bleeding be- 
ginning at 6-8 weeks is observed In virtually 
all instances and is indicative of threatened or 
incomplete abortion In about one-fifth of 
cases the uterus is larger than would be ex- 
pected in a normal pregnancy of the aame dura 
tlon Intact or collapsed vesicles may be 
passed through the vagina 

Eclamptogenic toxemia frequently of the 
fulminating type may develop during the sec- 
ond trimester 

Chorio-epithelloma may be manifested by 
continued or recurrent utenne bleeding after 
evacuation of a mole or by the presence of an 
ulcerative vaginal tumor pelvic mass or 
evidence of distant metastatic tumor The 
diagnosis ia established by pathologic escam- 
Ination of curettlngs or by biop«y 

B Laboratory Findings Hydatidiform 
mole or chorio epithelioma is probably pres- 
ent when the FSIl exceeds 0 S million rat unltsi/ 


L of urine and the LH titer is above 0 2 mil 
lion raturats/L The urinary 17-ketosteroid 
level Is often twice the normal pregnancy level 
(10-15 meg /lOO ml ) The vaginal emear re 
veals distinct heavy cell groupings a pre- 
dominance of superficial cells acldophllia 
and pyknosis in about half of the exfoliate cells 

C X-ray Findings Hysterography after 
the third month either by the transcervical or 
transcutaneous route utilizing I V urographlc 
media may demonstrate a honeycomb appear 
ance of the uterine contents 

D Special Examinations Preserve any 
tissue passed spontaneously Identification of 
placental hydatids will establish the diagnosis 

Differential Diagnosis 

The excessive nausea and vomiting which 
occurs In hydatidiform mole must be distin- 
guished from hyperemesis gravidarum the 
excessively large uterus from multiple preg- 
nancy hydramnos and uterine tumors and 
the vaginal bleeding from threatening or com- 
plete abortion The presence of a large uterus 
laboratory findings of pregnancy with the ab- 
sence of a fetal skeleton by x-ray makes the 
diagnosis of a mole very probable 

Treatment 

A Emergency Measures Hemorrhage 
indicative of abortion requires immediate 
hospitalization Type and cross-match the 
patient s blood and have at least 2 units of 
blood available for transfusion Free bleed- 
ing will cease as soon as the uterine contents 
are evacuated and firm utenne contraction 
with oxytocin is established Curettage will 
probably be required for removal of adherent 
tissue 

B Specific (Surgical) Measures 

1 Empty the uterus as soon as possible 
alter the diagnosis of hydatidiform mole is 
established Spontaneous evacuation followed 
by careful dilatation and curettage Is the pre- 
ferred method of treatment in 75% of cases 
Pack the uterus for 6 12 hours after curettage 
to reduce bleeding and aid In the removal of 
tissue miased by the cure! Give ergonovioe 
maleate (Ergotrate®) 0 2 mg (V300gr ) 
orally every 4 hours after curettement for 4 
doses 

2 Hysterotomy - If the uterus Is larger 
than a live-month pregnancy and the cervix is 
resistant to wide dilatation hysterotomy Is 
indicated (vaginal If infection Is clinically evi- 
dent otherwise anterior abdominal) Do not 
resect ovarian cysts or remove the ovaries 
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spontaneous regression will occur with elim- 
ination of the mole. 

3. Hysterectomy - If malignant tissue is 
found at surgery or follow-up, total hyster- 
ectomy and bilateral salpingo-oophoreetomy 
are indicated. Antitumor doses of radium or 
x-ray radiation may have to be directed at the 
site of residual or metastatic cancer (e.g.. 
pelvis, lung). Methotrexate Is the most 
promising chemotherapeutic agent, and may 
be used in place of x-ray. 

C. Supportive Measures: Replace blood 
and give iron and vitamins. If infection is sus- 
pected, give broad-spectrum antibiotics for 
24 hours before and 3-4 days after surgery. 

Prognosis. 

The risk of chronic abortion is not great 
in women who have had hydatidiform mole. 

Ninety per cent of patients with chorio- 
eplthelloma die in less than one year despite 
therapy. 
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83, 1961. 
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methotrexate In choriocarcinoma. Brit. 
M.J. 5220:173-6, 1961. 

Hreechchyshyn, M.M., Graham, J.6., & 

J.J. Holland; Treatment of malignant 
trophoblastic growth In women, with special 
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Gynec. 81:688-705, 1961. 


THIRD TRIMESTER BLEEDING 


Five to I07» of women have vaginal bleed- 
ing in late pregnancy. Multiparas are more 
commonly affected. Obstetric bleeding Is the 
major cause of maternal mortality and morbid- 
ity, The physician must distinguish between 
placental causes of obstetric bleeding (placenta 
previa, prematuj^e separation of the placenta) 
and nonplacental causes (systemic disease or 
disorders of the lower genital tract). 

In general, the approach to the problem of 
bleeding in late pregnancy should be conserva- 
tive and hopeful. 

The patient should be hospitalized at once, 
preferably by ambulance, at complete bed rest. 
Perform a complete, gentle abdominal examina- 
tion but no rectal or vaginal examination. Over 
00% of patients with third trimester bleeding 


will cease to bleed in 24 hours on bed rest 
alone. If bleeding is profuse and persistent, 
luiwever, vaginal examination is indicated after 
preparation and blood replacement. The oper- 
ating room should be ready for cesarean sec- 
tion before this examination is done. 

If the patient is less than 36 weeks preg- 
nant and the fetus is too small for survival, it 
may be necessary to keep her in the hospital or 
at home at bed rest imtil the chances of deliver- 
ing a viable infant are more favorable. If 
bleeding stops, it is likely that It will start 
again. 


POSTPARTUM HEMORRHAGE 


Postpartum hemorrhage has been defined 
arbitrarily as the loss of at least 500 ml. of 
blood following delivery. However, since a 
small woman can lose blood less safely than a 
large one, It is felt that the loss of 1% or more 
of body weight (expressed in terms of ml. of 
blood) would be a more useful definition. Post- 
partum hemorrhage is the major cause of ma- 
ternal mortality in the U.S.A. 

The most common causes are uterine 
atony, lacerations during delivery, and blood 
dyscraslas or coagulation defects. 

Prevention. 

The following types of patients are espe- 
cially prone to develop postpartum bleeding: 
Women with multiple pregnancies, polyhydram- 
nios, a history of postpartum hemorrhage, 
primary or secondary uterine Inertia, desul- 
tory or prolonged labor, uterine infections, 
placenta previa, abruptio placentae, after 
heavy analgesia or anesthesia, and those who 
are delivered by cesarean section. Measures 
to prevent postpartum bleeding In these pa- 
tients are as follows: 

A. Start 500 ml. of 5% glucose in water 
slowly I. V. through a No. 18 needle near the 
end of the first stage of labor. 

B. Immediately after deliveiy, add 0. 5 ml. 
o;^tocln (Pitocln®) to the infusion (not into the 
tubing). 

C. On completion of the third stage of 
labor, give ergonovine maleate (Ergotrate®), 

0.2 mg. (V300 gr. ) I.M. Avoid giving exces- 
sive amounts of analgesics and anesthesia. 

D. Maneuver the uterus up and out of the 
pelvis and by raising It with a large sponge on 
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a forceps into the vagina massage it gently 
until it becomes firm and remains so. 

E. Keep the patient in the delivery room or 
recovery room for one hour after delivery. 

Treatment. 

A. Emergency Measures Control bleed- 
ing promptly by suture, manual recovery or 
expression of the placenta, orl.V. oxytocin 
(Pltocin®) as indicated Packing of the uterus 
(and vagina) controls bleeding by the pressure 
applied to bleeding points and because packing 
stimulates uterine contractions. However, 
pacldng must be used with discretion lor the 
following reasons (1) The uterus relaxes 
slowly and bleeding often recurs, even when 
packing Is very tight. ( 2) Tight packing may 
actually prevent uterine contractions (3) If 
packing falls to check bleeding, further blood 
loss may make a necessary hysterectomy even 
more hazardous (4) The risk of Infection is 
greater with packing than when other methods 
of hemostasis are used 

B. General Measures Reinspect the pla- 
centa for missing fragments Examine for 
lacerations of the birth canal Tfote the quality 
of contractions of the elevated uterus, deter- 
mine bleeding and clotting time, and obtain 
typed and cross -matched blood for transfusion. 

Prognosis, 

The mortality rate in postpartum hemor- 
rhage depends upon the amount and rapidity of 
blood loss, the patient s general health, and 
the speed and adequacy of treatment 


INVERSION OF THE UTERUS 


Inversion of the uterus st or following de- 
livery (puerperal Inversion) is an extreme 
medical and sui^cal emergency It may occur 
as a result of straining, pulling by the infant on 
the cord and placenta, traction on the cord by 
the physician before placental separation, se- 
vere *‘kneadtng” of the fundus (overzealoua 
Credi maneuver), or separation and extraction 
of an adherent placenta. The Incidence is 
about one In IS, 000 deliveries The diagnosis 
is obvious. 

Nonpuerperal inversion is a less serious 
disorder which is due to extrusion or associated 
with extraction of a large uterine tumor (my- 
oma) Treatment consists of hysterectomy If 
replacement is unsuccessful. 


Prevention. 

Most cases of puerperal uterine inversion 
can be prevented by good obstetric care. Do 
not pull on the cord unless the placenta has 
separated Do not push on the fundus or use 
the Credf maneuver. Do not leave the patient 
until the uterus is contracted and rounded. Do 
not place a pad or roll beneath the abdominal 
binder after delivery. 

Treatment. 

Note: Consultation and assistance are 
mandatory, since maternal mortality is about 
30% unless treatment is prompt and appropri- 
ate 

A, Emergency Measures Shock (out of 
proportion to blood loss) must be controlled 
with 1 V. fluids, plasma, whole blood, and 
oxytocin (Pitocin®) Do not use ergot prepa- 
rations during this stage of management, since 
they cause tetanic contractures of the cervix 
and uterus and Interfere with manipulation. 

D. Specific Measures Replace the uterus 
by abdominovaginal manipulation, applying 
countertraction on the cervix while reinserting 
the inverted portion Deep general (ether) 
anesthesia is required Leave the placenta 
attached, compress the fundus in the antero- 
posterior diameter, and apply ring forceps to 
the cervix. Combat cervical constriction with 
amyl nitrite by Inhalation or epinephrine, 5-10 
min of 1 1000 solution, I. M. Leave the fist 
in the uterus and administer ergonovine male- 
ate (Brgotrate®) or ergotamine tartrate (Oyn- 
ergen*), which at this point have the advantage 
of causing cervical constriction and thus pre- 
venting recurrence after manual support is 
withdrawn. Packs are contraindicated since 
they tend to maintain uterine distention. 

C. Surgical Measures If manipulative 
treatment, ts not immediately aucceestulv pr®" 
ceed at once to surgical correction to avoid 
infection. 

1. Transabdominal replacement (Houltain) - 
Incise the posterior wall of the Inverted uterus, 
replace the fundus with towel clamps applied 
hand-over-hand, and suture. 

2. Transvaglnal replacement - Two 
methods are available (1) Transect the cervix 
anteriorly to replace the fundus from below, 
and suture (SplnelU). (2) Incise through the 
cervix posteriorly, replace the fundus, 
suture (Kustner). 

D, Postoperative Measures Give broad- 
spectrum antibiotics, replace blood, fluids, 
and electrolytes; and decompress the stomach 
with a nasogastric tube. 
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Prognosis, 

Manual replacement, properly performed, 
is successful in about 7570 of patients with 
inversion. Maternal mortality with Inadequate 
management is about 307o. 

Recurrence is not likely, though it Is pos- 
sible. 


URINARY TRACT INTECTION 
DURING PREGNANCY 


Serious infection of the urinary tract oc- 
curs in 5-87o of pregnant women antepartum 
and In about 57o of women after delivery. The 
usual pathogens, in order of frequency, are 
Escherichia coll (one-third of cases), Slajrfi- 
ylococcus aureus and hemolyticua. Strepto- 
coccus faecalis. Pseudomonas aeruginosa, and 
Proteus vulgaris. Although many cases of in- 
fection are merely coincidental with pregnancy, 
hormonal and physiologic changes leading to 
congestion of the pelvic tissues and relative 
urinary stasis are important predisposing fac- 
tors. 

The onset is usually sudden, with inter- 
mittent or remittent fever to 39. 4-40* C. 
(103-104*F. ), chills, and malaise. Aching 
pain in the flank or in the costovertebral angle 
(more severe on the Involved side) usually ap- 
pears early. Dysuna, urgency, and frequency 
are common early complaints. The urine is 
smol^ or frankly bloody in about IST) of cases, 
bleeding often occurs at the termination of 
voiding. Abdominal pain, often with ileus, 
may be of renal or ureteral origin The signs 
and symptoms of premature labor (uterine con- 
tractions) may be described early in the course 
of the urinary tract infection. Marked leuko- 
cytosis usually Is present. 

About 607« of cases of acute pyelonephritis 
during pregnancy are diagnosed incorrectly at 
first. The most common misdiagnoses are 
premature labor, false labor, renal colic, gas- 
troenteritis. and appendicitis 

Fever is often absent even in patients with 
fulminating acute urinary tract infection during 
pregnancy. The endotoxin of Escherichia coll 
may actually cause hypothermia for several 
days in well-established cases of pyelonephritis. 

Place the patient at complete bed rest, 
encourage her to lie on alternate sides to pro- 
mote drainage of urine. Force fluids to 4 t,./ 
day. Alkalinize urine. Although the infective 
organism can be eradicated in 80-90^ of cases 
within a week by means of appropriate anti- 
biotics. reinfection with drug-resistant bacteria 
either of a different strain or a different species 
occurs in most cases. 


Avoid catheterization whenever possible: 
when catheterization is necessary, technic 
must be sterile. Eradicate gemtal and urinary 
tract infections promptly. Study and treat pa. 
tients before or early in pregnancy when there 
is evidence or a history of a previous urinary 
tract infection, especially durmg gestation. 
Even If a “cure" Is achieved, suppressive 
long-term antibiotic therapy continued through 
pregnancy and the puerperium should be con- 
sidered. 


SURGERY DURING PREGNANCY 


Elective major surgery should be avoided 
during pregnancy. However, normal, uncom. 
plicated pregnancy has no debilitating effect 
and does not alter operative risk except as it 
may interfere with the diagnosis of abdominal 
disorders and Increase the technical problems 
of intra-abdominal surgery. Abortion is not a 
serious hazard after operation unless peritone. 
al sepsis or other sigmfieant eompUcation oc- 
curs. 

During the first trimester, congenital 
anomalies may be induced in the developing 
fetus by hypoxia It is preferable to avoid 
surgical intervention during this period, if 
surgery does become necessary, the greatest 
precautions must be taken to prevent hypoxia 
and hypotension. 

The second trimester is usually the opti- 
mum time for operative procedures. 

Appendicitis During Pregnancy. 

Appendicitis occurs in about one of 1200 
pregnancies. Management is more difficult 
than when the disease occurs in nonpregnant 
persons since the appendix is carried high anq 
to the right, away from McBumey’s pomt, any 
localization of infection does not usually occua. 
The distended uterus displaces the colon and 
small bowel, uterine contractions prevent ab- 
scess formation and walling-off: and the intes. 
tinal relationships are disturbed. In at least 
207* of obstetric patients, the correct diagnoses 
is not made until the appendix has ruptured any 
peritonitis has become established Delay mqy 
lead to premature labor or abortion. 

Early appendectomy is indicated. If the 
diagnosis is made during labor at or near 
term, do an extraperltoneal cesarean section 
and appendectomy to minimize peritonitis. 
Therapeutic abortion is never indicated with 
appendicitis. If drains are necessary, they 
should be transabdominal, not transvaginal. 

With early diagnosis and appendectomy, 
the prognosis is good for the mother and her 
baby. 
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SUPPRESSION OF LACTATION 


If the patient does not wish to suckle her 
Infant and wishes to "dry up her breasts, 
this can be done by estrogen or androgen ad- 
ministration or by mechanical inhibition of 
lactation Hormones presumably suppress 
lactation by Inhibiting the secretion ^ pitui- 
tary hormone Hormonal suppression is effec- 
tive only If started immediately after delivery 

Suppression With Estrogens. 

A Oral estrogen e g ethinyl estradiol 
1 3 mg (26 tablets containing 0 05 mg each), 
administered as follows (Diethylstllbestrol 
may be used in comparable doses ) 

1 Four tablets (0 2 rag ) b i. d on the 
first postpartum day 

2 Three tablets (0 15 mg )b 1 d on the 
second day 

3 Two tablets (0 1 mg ] b i d on the 
third day 

4 One tablet (0 05 rag } b 1 d on the 
fourth through the seventh days 

B Depot Estrogens Estradiol valerate 
(Delestrogen'®) 3 ml of a solution containing 
10 rag /ml immediately after delivery 
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Suppression With Androgens. 

Methyltestosterone. 10 mg buccal tablets 
dissolved In the cheek pouch 5 times daily on 
the second and third postpartum days 

Suppression With Estrogens & Androgens 

Testosterone enanthate, 90 mg /ml , and 
estradiol valerate 4 mg /ml , 3 ml Injected 
Immediately after delivery 

Mechanical Suppression of Lactation. 

!f the patient begins to nurse and then for 
any reason wishes to transfer her baby to 
formula feedings and dry up her breasts (e g , 
if mastitis develops or the baby is to be weaned) 
hormones will not be effective and mechanical 
suppression is indicated The patient should 
cease attempting to nurse and should not ex- 
press milk or pump her breasts Apply a tight 
compression "uplift binder for 72 hours and 
a snug brassiere thereafter Ice packs and 
analgesics e g aspirin and codeine, can be 
used as necessary Fluid restriction and lax- 
atives are of no value 

The breasts will become distended, firm, 
and tender After 49 72 hours, lactation will 
cease and pain will subside Involution will be 
complete in about one month 
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The Rheumatic Disorders 

Ephraim P Engl«man 


Examination of the Patient 

The examination of the patient with rheu- 
matic disease should include a careful history 
and physical examination, with special em- 
phasis on determining the fimctlonal status of 
the joints (e g , range of motion, ankylosis, 
deformity, atrophy) Complete blood count, 
urinalysis, erythrocyte sedimentation rate, and 
x-rays of one or more of the involved joints 
are usually essential to complete the diagnos- 
tic picture Adoitional studies may Include 
determination of the serum uric acid, aspira- 
tion and examination of joint fluids, and tests 
for the rheumatoid factor and other abnormal 
globulins These studies are Important from 
a diagnostic standpoint and also serve as a 
base-line for planning the therapy and evalua- 
ting the clinical progress of the patient 

Examination of Joint Fluid 

Synovial fluid examination providea valu- 
able diagnostic and prognostic Information in 
the management of joint disease since it 
demonstrates the severity of synovial tissue 
Inflammatlun The skin overlying the joint 
to be aspirated is cleansed with soap and 
water and then prepared with an antiseptic so- 
lution With sterile technic the puncture site 
is ixSiitTsiSii wilh a ietai aassihsiic Th* 
knee, by far the easiest joint to tap is en- 
tered with an 16 gauge needle slightly superior 
and 2 cm, {3/4 inch) lateral (or medial] to the 
patella with the joint fully extended From 
this position the suprapatellar space Is en- 
tered After removal of as much fluid as 
possible, the needle is withdrawn and the 
puncture site covered with a sterile bandage 
or adhesive dressing 

The following studies should then be per- 
formed 

(1) Careful noie of the consistency and 
appearance of the fluid 

(2) Cell count Collect 2-3 ml In an ox- 
alated bottle (to prevent clotting) The red 
and white cells are counted, using the same 


equipment and technic as for a standard WBC. 
The diluent, however, should be normal saline 
since the usual acidified diluent causes the 
fluid to clot In the pipet (see below) One drop 
of methylene blue added to the saline makes 
the cells distinguishable Differential counts 
are performed on thin smears with Wright’s 
stain 

(3) Mucin clot test A small amount of 
fluid is placed in a test tube and enough acetic 
acid Is added to make a final concentration of 
about 1% or more The clot Is graded from 
good to very poor according to Its integrity 
(see chart on p 412) 

(4) Culture Collect 1 ml of fluid in a 
sterile culture tube and perform routine cul- 
tures as well as special studies for tubercle 
bacilli or fungi as indicated 

(5} Sugar Collect 2-3 ml of fluid in a 
fluoride tube The patient must be fasting, 
and the blood sugar must be determined at the 
time of joint fluid aaplratlon 

Interpretation Synovial fluid studies are 
not diagnostic unlesa a apeeilic organism is 
Identified in the culture As shown in the 
chart on p 412 there la considerable overlap 
in the cytologic and biochemical values ob- 
tained in different diseases These studies 

(according to the severity of inflammation) In- 
to "septic** and "traumatic” ^pes ‘'Septic” 
joint fluids (Including those which occur in 
rheumatoid arthritis and the infectious arthri- 
ttdes) are often turbid with an elevated WBC 
(usually well above 3000 cells/cu mm , with 
over 5W« polynucleated forms), a poor mucin 
clot, and a synovial fluid sugar content which 
is conalderably lower than the blood sugar. 

The “trauraatic” group of diseases (including 
osteoarthritis, traumatic arthritis, and neurow 
arthropathy) usually produce a clear fluid with 
a low W’BC (usually below 3000/cu mm ) and 
e good mucin clot, and the synovial fluid and 
blood sugar levels are within 10 mg /1 00 ml 
of each other 
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COMMON JOINT DISEASES 


RHEUMATOID ARTHRITIS 


Essentials of Diagnosis 

• A systemic disease 

• Prodromal symptoms common* mal- 
aise, fever, weight loss, sweating 
or paresthesias (or both) of hands 
and feet Raynaud a phenomenon, 
morning stiffness 

• Onset usually insidious and in small 
joints of hands and feet, progression 
is centripetal and symmetric, de- 
formities common 

• Other eartra -articular signs atrophy 
of 8km and muscle, lytnpladcnopathy, 
subcutaneous nodules, splenomegaly, 
iritis 

• Serologic tests for rheumatoid factor 
often positive 


Chronic rheumatoid arthritis must 
be distinguished from allied diseases 
of connective tissue, notably systemic 
lupus erythematosus, and from osteo- 
arthritis, chronic tophaceous (gouty) 
arthritis, and tuberculous arthritis 
Acute episodes of rheumatoid arthritis 
must be distinguished from rheumatic 
fever, acute gouty arthritis and pyo- 
genic arthritis 

General Considerations. 

Rheumatoid arthritis is a chronic, sys- 
temic inflammatory disease of unknown etiology 
The Incidence In the general population is 2-2\ 
female patients outnumber males almost 2 I 
The usual age at onset is 20-40 years, the dis- 
ease Is relatively uncommon in children 
Psoriasis is seen in slightly over 5%. 

The pathologic findings In the Joint include 
chronic synovitis with pannits formation Car- 
tilage erosion occurs early In the acute 
phase, effusion and other manifestations of 
inflammation are common In the late stage 


SlgBiflcant Synovial Fluid Findings in Common Joint Diseases*' 
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tThe values to the right of this column Indicate the ranges found min. * minimum, aver. • 
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{VP * (e% flecks in cloudy solution, P • small friable mass in cloudy solution, F “ soft mass in 
clear or sUghily cloudy solution. C • light, ropy clump in clear solution. 

$The difference between serum and fluid concentrations. 
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organization may result in fibrous ankylosis* 
true bony anl^ylosls is occasionally seen. In 
both acute and chronic phases, inflammation 
of soft tissues around the joints may be prom- 
inent Granulomatous invasion of adjacent 
bone with resulting boi^ destruction may oc- 
cur 

The most characteristic histologic lesion 
of rheumatoid arthritis is the subcutaneous 
nodule This Is a granuloma with a central 
zone of necrosis, a surrounding palisade of 
radially arranged elongated connective tissue 
cells, and a periphery of chronic granulatlMi 
tissue Pathologic alterations indistinguishable 
from those of the subcutaneous nodule are oc- 
casionally seen in the myocardium, pericardi- 
um, endocardium, heart valves, visceral 
pleura, lungs, sclera, dura mater, spleen, 
and larynx, as well as in the synovia, peri- 
articular tissues, end tendons Nonspecific 
pericarditis is found in 25-40% of autopsled 
patients Additional nonspecific lesions In- 
clude inflammation of small arteries, round 
cell infiltration of skeletal muscle and perl- 
neuriutfi. and hyperplasia of lym;^ nodes 
Secondary amyloidosis js found in 20% or more 
of autopsled patients 

CUolcal Findings 

A Symptoms and Signs The onset of 
articular signs of innammation is usually in- 
sidious, with prodromal symptoms of malaise, 
weight loss, vasomotor disturbances (e g . 
paresthesias, Raynaud's phenomenon), and 
vague articular pain or stiffness Less often, 
the onset is acute, apparently triggered by a 
stressful situation such as infection or trauma 
In any case there is characteristically symmet- 
ric joint swelling with associated stiffness, red- 
ness, warmth, tenderness, and pain Pain and 
jiliCtoejm ATP yvnirJLwivJ jj Abe jmd sub- 

side during the day with moderate use, but are 
much more severe after strenuous activity 
Although any joint may be affected, the proxi- 
mal interphalangeal and metacarpophalangeal 
joints of the fingers, wrists, knees, ankles, 
and toes are most often involved Monarticu- 
lar disease is occasionally seen early, espe- 
cially in children Palmar erythema is seen 
occasionally. Twenty per cent of patients have 
subcutaneous nodules These are moat com- 
monly situated over bony prominences, but 
are also observed in the bursae and tendon 
sheaths. Five to 10% of patients have an en- 
larged spleen, and about 30% have lymph node 
enlargement Low-grade fever, anorexia, 
weight loss, ihtlgue, and weakness are often 
present, chills do not occur except in children 
with severe disease After months or years, 
thickening of the periarticular tissue, flexion 


deformities, subluxation, and ankylosis may 
occur. Atrophy of skin or muscle is commoi^ 
Nongranulomatous Iritis may occur Heart 
disease, when present. Is frequently unsus- 
pected clinically and found only at autopsy 

B Laboratory Findings Serum protein 
abnormalities are often present Vartous 
serologic technics are used to detect certain 
macroglobulins which constitute the so-called 
rheumatoid factor One of these, the F2 latest 
fixation test, is positive in 60-75% of cases 
False-positive reactions are not unusual, es- 
pecially with liver disease and syphilis and in 
symptom-free relatives of patients with rheus 
matoid arthritis During both the acute and 
chronic phases the C -reactive protein and the 
ESR are elevated A moderate hypochromic 
normocytic anemia is common The V/BC is 
normal or slightly elevated, but leukopenia 
may occur especially In the presence of spleno- 
megaly Joint fluid examination Is valuable, 
reflecting abnormalities which are associated 
with varying degrees of inflammation 

C X -ray Findings Early signs are osteo- 
porosis around tbe Involved joint and erosion 
of the cartilage at the periphery of the joint 
surface Later, extensive erosion of cartilage 
produces joint space narrowing Bony cysts 
result from invasion by granulation tissue 
After some years the degenerative changes of 
secondary osteoarthritis may be superimposed 

Differential Diagnosis 

The differentiation of rheumatoid arthritis 
from other diseases of connective tissue can 
be exceedingly difficult, even impossible. How- 
ever. certain clinical features are often help- 
ful Rheumatic fever is characterized by the 
jvature nf the arlhriJJiv- the dramatic 
and objective response to salicylates In ade- 
quate dosage, the more common occurrence Of 
carditis, and the elevated antistreptolysin 
titer. Butterfly rash, positive L.E. prepara- 
tions. and renal disease point to the diagnosis 
of Byotemlc lupus erythematosus. Osteoar- 
thritis is not associated with constitutional 
manifestations and the joint pain of the latter 
is characteristically relieved by rest, in 
striking contrast to the morning stiffness of 
rheumatoid arthritis Signs of articular in- 
flammation, prominent in rheumatoid arthri- 
tie, are usually minimal In osteoarthritis 
Gouty arthritis may be confused with rheu- 
matoid arthritis, but acute onset in one joint, 
hyperuricemia, the presence of tophi, and the 
dramatic response to colchicine are helpful 
in diagnosis Pyogenic arthritis can be dis- 
tinguished by frank chills as well as fever, the 



414 


Diagnostic Characteristics of the Major Features of Arthritis 
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demonstration of the causative organism in 
the joint fluid and the frequent presence of a 
primary focus elscvihere, eg, gonococcic 
urethritis 

Treatment 

A Basic Program (Conservative Manage- 
ment) All evidence indicates that conserva- 
tive management offers a long-term prognosis 
at least no -worse than that of more spectacular 
methods Since none of these latter measures 
are curative and because their administration 
Is often accompanied by undesirable side ef- 
fects a conservative approach Is the method 
of choice 

The primary objectives of treatment of 
rheumatoid arthritis are the reduction of in- 
flammation and pain preservation of function 
ard prevention of deformity A simple regi- 
men consisting of rest physical therapy and 
salicylates is the best means of rehabilitating 
the patient without trading existing problems 
for others which may be even more devastating 
in any event, these measures are so basically 
necessary as to warrant their continuation 
even when more heroic steps must be talten 
In other words, these measures constitute the 
basic program of treatment to which other 
treatment maybe added If necessary 

1 Systemic rest • There Is a great deal 
of empirical evidence for the beneflta of sys- 
temic rest That rheumatoid arthritis is a 
systemic disease and not a disease limited to 
the joints has been shown above Rest may be 
considered a common therapeutic denominator 
treating as it does the person as a whole Rest 
in some measure should be prescribed upon 
diagnosis of active disease 

The amount of rest required depends upon 
the severity of the disease Complete bed 
rest may be desirable and even imperative 
particularly in patients with profound systemic 
and articular involvement mild disease 
2-4 hours of rest each day may Suffice, allow- 
ing the patient to continue his work by restrict- 
ing only his avocational activities The dura- 
tion of the rest program depends upon the 
course In general rest should be continued 
until significant improvement is sustained for 
at least 2 weeks, at which time the program 
may be liberalized However, the Increase of 
physical activity must proceed gradually and 
with appropriate support for anv involved 
weight-bearing joints Recrudescence of the 
disease is an Indication for retarding the rate 
of physical restoration 

2 Emotional rest - The Importance of 
emotional factors in rheumatoid arthritis and 
the need for psychologic support cannot be 
overemphasized This support depends upon 


rapport between the patient and his doctor An 
liflderstanding of the patient s personality and 
his emotional reactions to his illness (and to 
all the exigencies of his life) allows the doctor 
to guide him in his present problems and to 
anticipate man> others 

3 Articular rest - Decrease of articular 
inflammation may be expedited by articular 
rest Articular rest is accompanied by bed 
rest in the case of weight-bearing joints but ig 
further enhanced by appropriate adjustable 
orthopedic supports or splints These are of 
particular value In the presence of deformity, 
whether due to muscle spasm or soft tissue 
contracture Splints not only provide rest for 
inflamed joints but also relieve spasm and thija 
pain and also prevent deformities or reduce 
deformities already present They must be 
removable to permit daily motion and exercise 
of the affected extremities (see below) Wheit 
ambulation Is started care must be taken to 
avoid weight-bearing which will aggravate 
flexion deformities This is accomplished 
with the aid of supports such as crutches and 
braces until the tendency to contracture has 
subsided 

4 Exercise - This is the most important 
modality in the physical therapy of rheuma- 
toid arthritis The management of rheuma- 
toid arthritis is baaed on the concomitant ad- 
ministration of rest and therapeutic exercise 
always in proper balance Therapeutic ex- 
ercises are designed to preserve joint motion 
and muscular strength and endurance Most 
effective are exercises of the active-assistive 
type These should be performed within the 
UmttB of pain tolerance from the outset of 
management As tolerance for exercise in- 
creases and the activity of the disease sub- 
sides progressive resistive exercises may 
be introduced (Specific instructions for ex- 
ercises may be obtained in the booklet. 

Home Care in Rheumatoid Arthritis ’ pub- 
lished by the Arthritis Rheumatism Foun- 
dation } 

5 Heat - This is used primarily for Its 
muscle-relaxing and analgesic effect Radian^ 
or moist heat is generally most satisfactory 
The ambulatory patient v^l find warm tub 
baths most convenient Exercise may be bet- 
ter performed after exposure to heal 

6 Salicylates - Acetylealicylic add arul 
sodium salicylate are the analgesic drugs of 
choice The proper dose is that amount which 
provides for optimal relief of symptoms with- 
out causing toxic reactions Most adults can 
tolerate dally doses of 4-6 Gm (GO-^O gr ) 
Tinnitus and gastric irritation are early manl'. 
festations of toxicity If tinnitus occurs, the 
dally dose should be decreased by decrements 
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of 0 6 or 0 9 Gm until this symptom disap- 
pears The addition of antacids may lessen 
symptoms of gastric Irritation This may also 
be accomplished by the use of entenc-coated 
tablets, but enteric coating may Interfere with 
the absorption of salicylates 

7 Acetophenetidin (phenacetln) - Occasion- 
ally it is helpful to replace part or all of the 
sallcjlates with phenacetln The dally dose 
should not exceed 2 Gm (30 gr ) 

8 Other analgesic drugs - It may be 
necessary to supplement salicylates and phe- 
nacetln with such drugs as dextro propoxyirfiene 
(Darvon"®) 60-120 mg every 6-8 hours as 
needed or with ethoheptazlne citrate 75 mg , 
and aspirin 300 mg (5 gr ) (Eactirin'*') 1-2 
tablets every 6-8 hours as needed Codeine 
and other narcotics should not be used 

9 Diet - The diet should be well balanced 
and adjusted to each Individual's requirements 
There is no specific food contraindication If 
dietary Intake is normal there is usually no 
need to use supplemental vitamins 

10 Ilematinic agents - These are not 
beneficial In the treatment of the anemia of 
rheumatoid arthritis In the presence of co- 
existing iron deficiency, however. Iron salts, 
e g , ferrous sulfate, 0 2Gca (3 gr ) orally 
t 1 d , are useful 

0 Cortlcolds (Cortisone, hydrocortisone, 
prednisone, prednisolone triamcinolone 
methylprednisolone, dexamethasone ) These 
agents represent an important advance in the 
management of rheumatoid arthritis How- 
ever, they must be considered as a supplement 
to and not a substitute for the comprehensive 
approach outlined above Perhaps the great- 
est disadvantage which might stem from their 
use, aside from the serious problem of unto- 
ward reactions, lies in the tendency of patient 
end physician to neglect the less spectacular 
but proved benefits which may be derived from 
general supportive treatment, physical Iheraj^ 
and orthopedic measures These agents do not 
represent the long-awaited 'specific anti- 
rheumatlc factor and do not cure the disease 
While cortlcoids usually produce immediate 
and dramatic symptomatic relief they do not 
alter the natural progression of the disease, 
furthermore, clinical manifestations of active 
disease commonly reappear when the drug is 
discontinued 

1 Indications - Active sjid progressive 
disease which does not respond favorably to 
conservative management, patients uho should 
not receive gold salts 

2 Relative contraindications - Peptic ni- 
cer, active Infection, hypertension, diabetes 
mellltus 


3 Dally oral dose - Give the least amount 
which will permit functional improvement but 
not more than 10-15 mg of prednisone or equiv- 
alent Efforts should be made every 3 or 4 
weeks to lower the dally dose 

4 Intra -articular cortlcoids (hydrocorti- 
sone acetate or other) may be helpful if one or 

2 Joints are the chief source of difficulty, Intra- 
articular hydrocortisone in a dose of 25-50 mg 
may be repeated as required for symptomatic 
relief 

C Gold Salts (Chrysotherapy) Although 
the value of gold salts In the treatment of rheu- 
matoid arthritis remains highly controversial, 
this form of therapy has regained some of its 
former popularity in recent years The mode 
of action is not known 

1 Indications - Active disease respondii^ 
unfavorably to conservative management, pa- 
tients who should not receive cortlcoids 

2 Contraindications - Previous gold 
toxicity, other drug allergy, systemic lupus 
erythematosus (misdiagnosed as rheumatoid 
arthritis), significant renal hepatic, or 
hematopoietic dysfunction, general debility 

3 Preparations of choice - Cold thie- 
Rialate or gold thloglucose 

4 Weekly I M dose • 10 mg the first 
week, 25 mg the second week, and 50 ng 
weekly thereafter until toxic reaetlona appear, 
response is adequate or a total dose of 1 Gm 
has been given without improvement If re- 
sponse is good, continue to give 50 mg every 

2 weeks snd as improvement continues, every 

3 and then every 4 weeks for an indefinite peri- 
od. 

5 Toxic reactions - About 37% of all 
patients (range in various series 8-61%) ex- 
perience toxic reactions to gold therapy, the 
mortality Is about 0 4% The manifestations 
of toxicity are similar to those due to poison- 
ing with other heavy metals (notably arsenic) 
and Include dermatitis (mild to exfoliative) 
stomatitis, agranulocytosis, purpura, hepa- 
titis nitrltoid reactions bronchitis, aplastic 
anemia peripheral neuritis, nephritis, and 
photosensltlzaiion In order to prevent or re- 
duce the severity of toxic reactions, do not 
give gold salts to patients with any of the con- 
traindicating disorders listed above and ob- 
serve all patients carefully during the course 
of gold therapy Before each Injection, ask 
the patient how he has felt since the previous 
injection examine the akin and mucous mem- 
branea for dermatitis or purpura, and examine 
the urine for protein and microscopic hematu- 
ria Every 2 weeks, determine the hemo- 
globin, iVBC. and differential white count 
values When indicated perform platelet 
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counts or liver function tests Warn the pa- 
tient against exposure to strong light 

If signs of toxicity appear, withdraw the 
drug Immediately Corticosteroids or cortico- 
tropin control most toxic reactions Dimer- 
caprol (BAL) is rarely indicated 

D Chloroqulnes It appears probable that 
chloroqulne phosphate and hydroxychloroquine 
sulfate have mild antirheumatic properties In 
selected patients with iriUd rheumatoid arthri- 
tis However, toxic reactions occur In as 
many as 30-40% of patients nausea, vomiting 
leukopenia, rash, blanching of hair ocular 
disturbances, and toxic psychosis The ad- 
vantages of these drugs do not appear to justi- 
fy their clinical use in rheumatoid arthritis 

E Phenylbutazone (Butazolldin®) This 
analgesic drug is of limited usefulness In 
peripheral rheumatoid arthritis (see Ankylosing 
Spondylitis, below) 

Prognosis 

The course of rheumatoid arthritis is 
totally unpredictable, although spontaneous 
remissions and relapses are common early in 
the disease Occasionally, in welWstabUshed 
cases, permanent spontaneous remission oc- 
curs with either return to normal function of 
the Involved Joints (if lavolvement is early and 
minimal) or some decrease in the amount of 
disability (t{ of a longer duration) In most 
cases however, the disease la ultimately 
progressive some degree of deformity is the 
usual end result of the disease In 10 years 
25% are likely to be bedridden 50% capable of 
self care and employable, and 3S% ambulatory 
but unable to earn a living 


Short, C.L , Bauer, W , &W.E Reynolds 
Rheumatoid Arthritis Harvard, 1957 
Symposium on Rheumatoid Arthritis J Chronic 
Die 5 609-778, 1957 


ANKYLOSING SPONDYLITIS 
(Rheumatoid Spondylitis, Marie-Striimpell 
Disease, Rheumatoid Arthritis of Spine) 


Essentials of Diagnosis 

• Recurrent backache in a young man 

• Progressive limitation of back motion 
and chest expansion 

• Transient (50%) or permanent (25%) 
peripheral Joint involvement Indistin- 
guishable from peripheral rheumatoid 
arthritis 

• Diagnostic x-ray changes in sacroiliac 
joints 

• Uveitis In 5-10% 

• Accelerated sedimentation rate and 
negative serologic tests for rtieuma- 
toid factor 

Ankylosing spondylitis must be dis- 
tinguished from the painful back of 
disk and bone disease, osteoarthritis 
sprain, osteoporosis and tumor 

Genera) Considerations 

Ankylosing spondylitis is a chronic m- 
nammatory disease of the joints of the axial 
skeleton manifested clinically by pain and 
progressive stiffening of the spine It is felt 
by many to be a variant of rheumatoid arthri- 
tis While the synovitis of ankylosing spon- 
dylitis is histologically identical with the 
synovitis of peripheral rheumatoid arthritis 
certain features tend to distinguish this dis- 
ease from rheumatoid arthritis its prepon- 
derance among males (approximately 10 1), 
age at onset (usually in late teens or early 
20 s) the relatively high incidence of uveitis, 
a pathologically distinctive lesion of the aorta 
and the absence of the rheumatoid factor 
In addition to the synovitis a second patho- 
logic feature of ankylosing spondylitis involves 
the Intervertebral fibrocartilages the annulus 
fibrosis may gradually ossify ViUlh resulting 
fusion of the vertebral bodies 

Clinical Findings 

A Symptoms and Signs The onset is usu- 
ally gradual, with Intermittent bouts of back 
pain which may radiate down the thighs As 
ttie disease advances, symptoms progress in 
a cephalad direction and back motion becomes 
limited, with the normal lumbar curve flat- 
tened and the thoracic curvature exaggerated 
AtrojAy of the trunk muscles is common 
Chest expansion is often limited as a conse- 
quence of costovertebral joint involvement 
Radicular symptoms may occur In advanced 
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cases the entire spine becomes fused, allow- 
ing no motion In any direction Transient, 
acute arthritis of the peripheral joints occura 
in about 5(r« of cases, and permanent changes 
In the peripheral joints, most commonly In the 
hips and ehoidders, are seen in about 25^ 
There Is increasing awareness of cardiac in- 
volvement, aortic Incompetence is reported In 
about 4% Nongranulomatous uveitis is seen 
in S-lO'a of cases and may be a presenting fea- 
ture Constitutional symptoma similar to 
those of rheumatoid arthritis may occasional- 
ly be present 

B Laboratory Findings The sedimenta- 
tion rate is accelerated in 85^ of cases, but 
serologic tests for the rheumatoid factor are 
usually negative There may be leukocytosis 
and anemia 

C X-ray Findings The x-ray shows 
early erosion and sclerosis of the sacroiliac 
joints with later Involvement of the apophysial 
joints of the spine, calcification of the ante- 
rior and lateral spinal ligaments, and gener- 
alized demineralization of the vertebral bodies 
The term "bamboo spine ‘ has been used to 
describe the late radiographic changes 

Differential Dlsgnosif 

Although peripheral rheumatoid arthritis 
may ultimately show involvement of the spine, 
it Is ehancterlsUeally In the cervical region 
while the sacroiliac joints are spared Other 
feattirea which differentiate ankylosing spon- 
dylitis from peripheral rheumatoid arthritis 
are the absence of subcutaneous nodules and 
the negative serologic testa for the rheumatoid 
factor The history and physical findings of 
ankylosing spondylitis serve to distinguish 
this disorder from other causes of low back 
pain such as degenerative disk disease, osteo- 
arthritis, osteoporosis, soft tissue trauma, 
and tumors The single most valuable distin- 
guishing sign of ankylosing spondylitis is the 
x-ray appearance of the sacroiliac joints, al- 
though a similar x-ray picture may be seen as 
a sequel to Reiter s syndrome, especially af- 
ter frequent recurrences The x-ray appear- 
ance of the saerolHac Joints In spondylitis 
should be distinguished from that In oateitls 
condcnsans ilii in some areas and occupa- 
tions, brucellosis and fluoride poisoning may 
be Important in the differential diagnosis 

Treatment. 

A. Basle Program As for rheumatoid 
arthritis 


B Medical Treatment* Phenylbutazone 
(Butazolldln®) Is a potent analgesic which Is 
often remarkably effective against ankylosing 
spondylitis In small doses and may be used 
cautiously If response to salicylates is In- 
adequate It Is contraindicated in peptic ulcer, 
cardiac decompensation, and significant renal 
hepatic, or hematopoietic dysfunction Give 
the least amount which will provide symptomat- 
ic improvement Start with 100 mg dally and 
tncreaae If necessary to 100 mg every 12 
hours or every 8 hours, but do not give more 
than 300 mg dally The drug may be contin- 
ued cautiously as long as required for symp- 
tomatic relief unless toxic reactions occur 
Special precautions include blood counts twice 
weekly for 4 weeks, once weekly for the next 
4 weeks, and once every 3 or 4 weeks there- 
after 

Toxic reactions include salt and water re- 
tention, rash, agranulocytosis and other hema- 
tologic abnormalities, peptic ulcbr, and hepa- 
titis If toxicity occurs, withdraw the drug 
Immediately Corticosteroids or corticotropin 
may be helpful in the treatment of agranulo- 
cytosis 

C X-ray thera^, administered to painful 
areas of spine, often provides symptomatic 
relief 

D. Cortieolds may be given aa for rheu- 
matoid arthritis 

Prognosis 

Spontaneous remissions and relapses are 
common and may occur at any stage Occa- 
sionally the disease progresses to ankylosis of 
the entire spine In general, the functional 
prognosis is good except In those Instances 
where the hips are seriously and permanently 
Involved. 


Blumberg, B., t C. Eagan* The natural his- 
tory of rheumatoid spondylitis. Medicine 
35 1-31, 1956. 



Osteoarthritis 


OSTEOARTHRITIS 
(Degenerative Joint Disease) 


Essentials of Diagnosis 

• A degenerative disorder without sys- 
temic manifestations 

• Pain relieved by rest 

• Articular inflammation mlnlmai 

« X-ray findings Narrowed joint space, 
osteophytes, increased density of 
subchondral bone, bony cysts 

• Commonly secondary to other 
articular disease 

Absence of systemic manifesta- 
tions and minimal articular Inflamma- 
tion distinguish osteoarthritis from 
most ether arthrltldes X-ray evidence 
of osteoarthritis does not necessarily 
establish the cause of symptoms, other 
diseases commonly coexist 

General Considerations. 

Osteoarthritis is a chronic, progressive 
arthropathy which is characterize by degen- 
eration of cartilage and by hypertrophy of bone 
at the articular margins It is traditionally 
differentiated Into 2 types (1) primary oateo- 
arthritla, which most commonly affects the 
terminal Interphalangeal Joints (Heberden's 
nodes), the metacarpophalangeal and carpo- 
metacarpal joints of the thumb, hip (malum 
coxae senilis}, knee, the metatarsophalangeal 
joint of the big toe, and the cervical and lum- 
bar spine, and (2) secondary osteoarthritis 
(clinically similar, but often more severe), 
which may occur In any joint as a sequel to 
articular Injury resulting from either Irrtra- 
artieular or extra-articular causes The In- 
jbry'jTiHy de acutXr, as ih a ibactUre, or crtronic 
as that due to overweight, bad posture, and 
occupational overuse of a joint Pathologically 
the articular cartilage is first roughened and 
finally worn av,ay, and spur formation and 
lipping occur at the edge of the joint surface 
The synovial membrane becomes thickened, 
with hypertrophy of the villous processes, the 
joint cavity, however, never becomes totally 
obliterated, and the synovial membrane does 
not form adhesions Inflammation is charac- 
teristically minimal 

Clinical Findings 

A. Symptoms and Signs The onset is 
Insidious Initially there is articular stiffness 
which develops later Into pain on motion of the 
affected joint and Is made worse by prolonged 
activity and relieved by rest Deformity may 
be absent or minimal, however, bony erdarge- 


ment Is occasionally prominent There Is Ho 
an^losls, but limitation of motion of the afs. 
tected Joint or joints la common Coarse 
crepitus may often be felt in the joint Joint 
effusion and other articular signs of Inflams 
mation are rare There are no systemic man- 
ifestatlons 

B, Laboratory Findings Elevated sedi^ 
mentation rate and other laboratory signs Of 
Inflammation or dysprotelnemla are not pres- 
ent 

C X-ray Findings X-rays may reveal 
narrowing-of the joint space, sharpened articu- 
lar margins, osteophyte formation and lipping 
of marginal bone, and damaged and thickener, 
dense subchondral bone Bone cysts may also 
be present 

Differential Diagnosis 

Because articular inflammation is mini- 
mal and systemic manifestations are absent 
osteoarthritis is seldom confused with other 
arthrltldes The neurogenic arthropathy of 
Charcot is easily distinguished by x-ray and 
neurologic examination Osteoarthritis may 
coexist with any other type of joint disease 
Furthermore, one must be cautious in attrib- 
uting all skeletal symptoms to degenerative 
changes in joints, especially in the spine, 
where metastatic malignancy, osteoporosis, 
multiple myeloma, or ether bone disease 
coexist 

Treatment 

A General Measures 

1 Rest - Physical activity which induces 
physiologic or traumatic strain should be 
avoided Occupational or recreational over^ 
use oi'an ailbcfeo’ jbihi* must de prevent^ tV 
weight-bearing joints are involved, such 
weight-bearing actlvlUeB as climbing etalrs, 
walking, or prolonged standing should be 
minimized Postural strain should be cor- 
rected Supports which relieve strain due tq 
pendulous abdomen or breasts should be sup-. 
pUed 

2 Diet should be adjusted to meet the pa- 
tient's needs Weight reduction for obese pa.- 
tients helps to diminish stress on the Joints 

3 Local heat in any form is often of sorhe 
symptomatic value 

B Analgesic Drugs Salicylates (as for 
rheumatoid arthritis) are indicated for the 
relief of pain 

C Intra-articular cortlcoids (as for 
rheumatoid arthritis) may give transient re- 
lief. 
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Prognosis. 

Although marked disability is rare, symp- 
toms may be quite severe and limit activity 
markedly This Is especially true with In- 
volvement of the hips, knees, and cervical 
spine Although there Is no cure, proper 
treatment may greatly relieve symptoms and 
thereby Improve function 


Tobin, VV.J,* Osteoarthritis. J. Chronic Dls. 
13 495-506, 1961. 


GOUTY ARTHRITIS 


Essentials of Diagnosis 

• Acute onset, usually monarticular. 
Involving the metatarsophalangeal 
ioiTft ol 'ctig toe In atjout ol cases 

• Dramatic therapeutic response to 
colchicine 

• Postlnflammatory desquamation and 
pruritus are pathognomonic 

• Hyperuricemia 

• Asymptomatic periods between acute 
attacks 

• Urate deposits In bone, cartilage, 

Joints, and other tissues 

• Familial disease, 6S% males 

Acute gouty arthritis must be dis- 
tlngulahed from pyogenic arthritis, 
acute episodes of rheumatoid arthritis, 
adult rheumatic fever, cellulitis, and 
acute Heberden s node Chronic 
tophaceous arthritis must be distin- 
guished from rheumatoid arthritis 

General Considerations, 

Gout is a familial metabolic disease as- 
sociated with abnormal amounts of urates In 
the body and characterized by an early, re- 
curring acute arthritis, usually monarticular, 
and a late chronic deforming arthritis 

About 95^0 of patients with gout are men. 
usually over 30 years of age In women the 
onset is usually postmenopausal The char- 
acteristic histologic lesion is the tophus, a 
nodular deposit of sodium acid urate crystals 
and an associated foreign body reaction This 
may be found in cartilage, subcutaneous and 
periarticular tissues, tendon, bone, the kid- 
neys, and elsewhere Urates have been demon- 
strated in the synovial tissues during the acute 
arthritis, however, the etiology of the acute 
arthritis remains unknown The precise re- 
lationship of hyperuricemia to acute gouty 
Brihritls Is still obscure, since hyperuricemia 


may occur in patients who never have goutj 
arthritis The mechanism of the late, chronic 
stages of arthritis is better understood This 
Is characterized pathologically by tophaceous 
invasion of the articular and periarticular 
tissues, with structural derangement and 
secondary degeneration (osteoarthritis) 

Uric acid kidney stones are present in 
10-20% of patients with gouty arthritis 
Nephrosclerosis with renal dysfunction Is 
common, so-called "renal gout” or "gouty 
nephritis,” much less common, refers to 
kidney disease due to tophaceous deposition 
xn the renal parenchyma, chiefly the pyramids 
Typical acute gouty arthritis may accom- 
pany other diseases, notably those of the 
hematopoietic system, e g . leukemia or 
polycythemia, where there Is excessive break- 
down of nucleic acids Although referred to 
as "secondary gout," these attacks are cUn- 
’icjffty 'mifnh/tnguiVmftfiB trtnn"‘prtiifi»Ty gutfv." 
However, a family history of gout Is usually 
not obtained, and tophi are rare 

Clinical Findings 

A Symptoms and Signs The acute arthri- 
tis is characterized by its sudden onset, fre- 
quently nocturnal, either without apparent 
precipitating cause or following an infection, 
surgical procedure, or minimal trauma such 
as caused by ill-fitting shoes The metatsrso- 
phalangeal joint of the great tee is the most 
susceptible Joint, although other joints, espe- 
cially those of the feet ankles, and knees are 
commonly affected More than one Joint may 
occasionaUy be affected during the same at- 
tack. in such cases the distribution of the 
arthritis is usually asymmetric As the at- 
tack progresses the pain becomes intense. 

The involved Joints are swollen and exquisitely 
tender, and the overlying skin tense, warm, 
and dusky red Fever, headache, malaise, 
anorexia, and tachycardia are common Local 
desquamation and pruritus during recovery 
from the acute arthritis are pathognomonic of 
gout but are not always present Tophi may 
be fouml in the external ears, hands, feet, 
olecranon, and prepatellar bursae They are 
usually seen only after several attacks of acute 
arthritis 

During the phase of chronic tophaceous 
arthritis the symptoms are those of progres- 
sive functional loss and disability Gross de- 
formities. due usually to tophaceous invasion, 
are seen Signs of inflammation may be ab- 
sent or superimposed 

B. Laboratory Findings The blood uric 
acid is practically always elevated unless uri- 
cosuric drugs are being given. During an 
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acute attack the sedimentation rate and 'WBC 
are usually elevated Examination of the ma- 
terial aspirated from a tophus shows the typi- 
cal crystals of sodium urate and confirms the 
dia^osis 

C X-ray Findings Early in the disease 
x-rays show no changes, later, punched-out 
areas in the bone (radiolucent urate tophi) are 
seen 

Differential Diagnosis 

Once the diagnosis of acute gouty arthritis 
is suspected It is easily confirmed by the pres- 
ence of hyperuricemia dramatic response to 
full doses of colchicine, local desquamation 
and pruritus as the edema subsides, positive 
identification of tophi, and a positive family 
history Acute gout Is often confused with 
cellulitis Appropriate bacteriologic studies 
should exclude acute pyogenic arthritis 

Chronic tophaceous arthritis may rarely 
mimic chronic rheumatoid arthritis In such 
cases the diagnosis of gout is established con- 
clusively by the demonstration of urate crystals 
in the contents of a suspected tophus Biopsy 
may be neceseaiy to distinguish tophi from 
rheumatoid nodules An x-ray appearance 
similar to that of gout may be found in rheuma- 
toid arthritis, sarcoid, multiple myeloma hy- 
perparathyroidism, and Hand-SchQUer-Christlan 
diaease 

Treatment. 

A Acute Attack 

1 Colchicine is the drug of choice. It 
should be given as early as possible in the 
acute attack or during the prodrome to obtain 
maximum benefit Give 0 5 mg (Vi20gr ) 
every hour or 1 mg (1/60 gr ) every 2 hours 
untirpaln is relieved or until nausea or diar- 
rhea appears, and then stop the drug The usu- 
al total dose required is 4*8 mg (1/16-V8 gr ), 
and the pain and swelling will subside In 24-72 
hours Once the patient knows how much will 
produce toxic symptoms, the drug should be 
given in a dose of about 1 mg (V80 gr ) less 
than the toxic dose. 

2 Phenylbutazone (ButazoUdiii®) is a re- 
markably effective antl-lnflamraatory agent in 
acute gout and is the drug of choice when col- 
chicine IS poorly tolerated or inadequate The 
initial dose is 400 mg , followed by 200 mg 
every 6 hours until the attack subsides, do not 
continue for more than 3 days Toxicity is 
rarely a problem In such short-term use of 
phenylbutazone 

3 Corticotropin (ACTIt) and the cortisones 
often give dramatic symptomatic relief In acute 
episodes of gout, and if given for a sufficient 


length of time wiu control most acute attacl^g 
without relapse However, when corticotropin 
and cortisone are discontinued shortly after 
termination of attacks, many patients promptly 
relapse unless colchicine Is given Since 
colchicine and phenylbutazone are equally o^. 
more effective and provide a more lasting 
effect, they are preferred 

4 Analgesics - At times the pain of an 
acute attack may be so severe that analgesia 
is necessary before colchicine becomes effec- 
tive In these cases codeine may be given 

Do not give morphine Clnchophen and neo% 
cinchophen should not be used because they 
cause severe liver damage 

5 Bed rest Is very Important in the man- 
agement of the acute attack, and should be Con- 
tinued for about 24 hours after the acute attack 
has subsided Early ambulation may precip{. 
tate a recurrence 

6 Physical therapy Is of little value dur- 
ing the acute attack, although hot or cold com- 
presses to the affected joints may make sonie 
patients more comfortable 

B Management Between Attacks Treat- 
ment during symptom-free penods Is intended 
to minimize urate deposition In tissues, which 
causes chronic tophaceous arthritis, and to 
reduce the frequency and severity of recur- 
rences There Is Increasing evidence that 
these objectives are In fact attainable 

1 Diet - Rigid diets are nutritionally 
inadequate and often fall to influence the hyp^f. 
uncemia or course of the disease However 
in gouty arthritis the restrietion of foods higf, 
in purine (e g , kidney, liver, sweetbreads, 
sardines, anchovies, meat extracts) may be of 
some importance in preventing progression of 
the disease Specific foods or alcoholic bever- 
ages which precipitate attacks should be avo^fj. 
ed However, there Is little evidence that 
alcohol in moderation -will precipitate attack^ 
or is otherwise harmful In patients with gout 

A high liquid intake and, more Important, a 
dally urinary output of 2 L. or more will aid 
urate excretion and minimize urate precipi- 
tation in the urinary tract 

2 Colchicine - The dally administration 
of colchicine in a dose of 0 5 mg (Vl20 gr 

t I d should be started simultaneously with 
uricosuric drugs in order to suppress the 
acute attack which may be precipitated by 
uricosuric drugs After several weeks of ur-f- 
cosuric treatment it is usually possible to 
lower the dally dose of colchicine to 0 5 mg 
(V120 gr J There is some suggestion that 
colchicine even In this small dosage, has 
preventive value and should be continued 
indefinitely 
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3 Uricosuric drugs - These drugs, by 
blocking tubular reabsorption of filtered urate 
and reducing the metabolic pool of urates, pre- 
vent the formation of new tophi and reduce the 
size of those already present Furthermore, 
when administered concomitantly with colchi- 
cine, they may lessen the frequency of recur- 
rences of acute gout The Indications for 
uricosuric treatment are either the appear- 
ance of tophi on physical or x-ray examination 
or increasing frequency or severity of the 
acute attacks 

Any one of several uricosuric drugs may 
be employed 

(!) Probenecid (Benemid®), starting with 
0 5 Gm daily and gradually increasing to 1-2 
Gm dally 

(2) Salicylates, 5-6 Gm dally 

(3) Sulfinpyrazone (Anturane®), starting 
with 100 mg daily and gradually increasing to 
200-400 mg dally. In any case the mainte- 
nance dose is determined by observation of 
serum uric acid response or, preferably, the 
urinary uric acid response Ideally, one 
attempts to maintain a normal serum urate 
level 

Pretautlons VUh Urtcosurtt Drugat Ills 
Important to maintain a dally urinary output of 
2000 ml or more in order to minimize the 
precipitation of uric acid in the urinary tract 
This can be further prevented by giving alka- 
llnlzing agents to maintain a urine pH of above 
6 0 If a algnlficant uiieosurle effect is not 
obtained in the presence of overt renal dys- 
function, do not increase the dose of the drug 
beyond the limits stated above Avoid uetng 
salicylates with any other uricosuric drug, 
since they antagonize the action of other urico- 
suric agents 

C Chronic Tophaceous Arthritis There is 
good evidence that in the presence of good reital 
function tophaceous deposits can be made to 
shrink In size and occasionally to disappear al- 
together The treatment Is essentially the 
same that outlined for the intervals between 
acute attacks Surgical excision of large tophi 
offers immediate mechanical Improvement in 
selected deformities and may lessen the load 
on renal fxmctlon 

Prognosis, 

Without treatment, the acute attack may 
last from a few days to several weeks, but 
proper treatment quickly terminates the attack 
The intervals between acute attacks vary up to 
years, but the asymptomatic periods often be- 
come shorter If the disease progresses Chron- 
ic tophaceous arthritis occurs after repeated 
attacks of acute gout and inadequate treatment 


Altbough the deformities may be marked, only 
a small percentage of patients become bed- 
ridden The younger the patient at the onset 
of disease, the greater the tendency to a pro- 
gressive course Destructive arthropathy Is 
rarely seen In patients whose first attack U 
after age SO 


Talbott, J.H.' The diagnosis and treatment of 
gout M Clin North America 45:1489-95, 
November, 1961 


ACUTE INFECTIOUS (PYOGENIC) 
ARTHRITIS 


Essentials of Diagnosis 

• Sudden onset of acute arthritis, usual- 
ly monarticular, most often In large 
weight-bearing joints and wrists, fre- 
quently preceded by migratory arthral- 
gla 

• Frank chills and fever 

• Joint fluid findings often diagnostic 

• Dramatic therapeutic reeponae to 
appropriate antibiotic 

• Similar infection commonly found 
elsewhere In body 

Differentiate from acute gouty 
arthritis, acute episodes of rheuma- 
toid arthritis adult rheumatic fever, 
end cellulitis 

General Considerations. 

The pyogenic cocci (gonococcus, meningo- 
coccus. staphylococcus, pneumococcus, and 
streptococcus) are the usual causes of this 
form of arthritis The organisms may enter 
the Joints directly, as In local trauma or sur- 
gery, or Indirectly, by hematogenous spread, 
in recent years this type of disease has been 
seen more commonly as a result of the de- 
velopment of resistant strains of organisms, 
the increasing therapeutic use of intra- 
artlcular Injections, and the decreasing mor- 
tality of premature infants, In whom the In- 
cidence of septic arthritis is relatively high 
lithologic changes Include varying degrees of 
acute Inflammation with synovitis, effusion, 
abscess formation In synovial or subchondral 
tissues, and, if treatment Is not adequate, 
articular destruction 

Clinical Findings. 

A Symptoms and Signs The onset Is 
usually sudden, the joint becomes acutely 



TuberculouB Arthritis 423 


painful, hot, and swollen, and chills and fever 
are often present The large weight-bearing 
joints and the wrists are most frequently af- 
fected. Although only one or 2 joints are af- 
fected, there may be a prodromal period of 
migratory arthralgia which may last for sev- 
eral days, this is especially true of gonococcic 
and roenlngococclc arthritis 

B Laboratory Findings Leukocytosis of 
the synovial fluid may be as high as 100,000/ 
cu mm , with 90% or more polymorphonuclear 
cells Synovial fluid sugar is often low "nje 
organisms can usually be demonstrated by 
smear or culture (A notable exception is 
gonococcic arthritis which can be identified 
bacterlologically in only one-half of cases ) 
Other laboratory findings of the infectious dis- 
ease are present also 

C X-ray Findings Radiologic evidence 
of demineralization may be present vathln days 
of onset, bony erosions and narrowing of the 
joint apace followed by osteomyelitis and peri- 
ostitis may be seen within 2 weeks 

Differential Diagnosis 

The septic course with chills and fever 
the acute systemic reaction, the joint fluid 
findings, evidence of similar infection else- 
where In the body, and the dramatic response 
to appropriate antibiotics are diagnostic of 
f^egenic arthritis Gout is excluded by the 
absence of hyperuricemia and other signs of 
gout Acute rheumatio fever and rheumatoid 
arthritis commonly Involve many joints and 
are not associated with chills Pyogenic 
arthritis may be superimposed on other types 
of joint disease, notably rheumatoid arthritis 

Treatment. 

Prompt systemic treatment with penicillin 
or one of the broad -spectrum antibiotics 
(chosen on the basis of sensitivity studies) Is 
usually effective Local aspiration, irrigation 
with saline, intra-articular administration of 
antibiotics, and Incision and drainage are 
sometimes indicated Relieve pain with local 
hot compresses and by Immobilization of the 
Joint with a splint or traction (or both) Early 
active motion exercises within the limits of 
tolerance will hasten functional recovery 

Prognosis. 

With prompt antibiotic therapy (within 7-10 
days of onset), functional recoveiy is usually 
complete Bony ankylosis and articular de- 
struction commonly occur if treatment Is in- 
adequate. 


Chartier, Y., Martin. W.J.,&P.J. Kelly 

Bacterial arthritis experiences in the treat- 
ment of 77 patients, Ann Int. Med.50 1462- 
74, 19S9 

Ward, J, , Cohen, A.S., &W. Bauer. The 
diagnosis and therapy of acute suppurative 
arthritis. Arthritis & Rheumatism 3 522- 
35, 1960 

WlUkens, R F , Healey, L.A , &J.L. Decker 
Acute Infectious arthritis in the aged and 
chromcally ill Arch.Int Med. 106 354-64, 
1961 


TUBERCULOUS ARTHRITIS 


Essentials of Diagnosis 

• Chronic monarthrltis, only occasional 
involvement of a few peripheral joints 

• History or evidence of extra -articular 
tuberculosis is common 

• Systemic signs of disease are often 
minimal 

• Joint fluid findings or synovial biopsy 
are often diagnostic 

Differentiate from rheumatoid 
arthritis snd arthritis due to other 
chrome infectious disorders such as 
the mycotic diseases 

General Considerations 

Tuberculous arthrltia Is almost always 
metastatic from a primary focus, often in the 
lungs or lymph nodes It is most commonly 
seen in children About one-half of patients 
give a history of trauma several weeks prior 
to the onset of joint symptoms An early 
pathologic manifestation is the subchondral 
Infiltration of tuberculous granulation tissue 
which undermines the articular cartilage and 
apparently absorbs the bony articular cortex 
A diffuse synovitis with a pannus of granula- 
tion tiesue may hasten the destruction of carti- 
lage In progressive disease the joint may be 
destroyed by massive caseation, and disc^rg- 
Ing sinuses naay appear 

Clinical Findings 

A Symptoms and Signs Tuberculous 
arthritis of the peripheral Joints is usually 
monarticular, involving most commonly a 
knee or hip The spine may also be Involved 
The onset Is characteristically insidious, un- 
attended by major systemic manifestations 
Z,ocal discomfort causes a slight limp Doughy 
swelling of the joint, mild local heat, muscle 
spasm and atrophy, and some limitation of 
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motion may be found Large effusion is rare 
Regional lymphadenopatby may indicate tuber- 
culous adenitis 

B. Laboratory Findings Tubercle bacilli 
are often demonstrable in the joint fluid by 
amear, culture, or guinea pig Inoculation 
Additional synovial fluid findings Include poly- 
morphonuclear leukocytosis with markedly re- 
duced or absent sugar content Biopsy of re- 
gional lymph nodes may reveal tuberculous 
adenitis, synovial biopsy is usually diagnostic 
A positive tuberculin ekln test Is consistent 
with the diagnosis, a negative reaction makes 
the diagnosis unlikely 

C X-ray Findings Periarticular demin- 
erallzatlon and soft tissue swelling are the 
earliest x-ray abnormalities Later signs may 
include marginal erosion, subchondral bone de- 
struction. and narrowing or complete oblitera- 
tion of the joint (cartilage) space X-ray evi- 
dence of tuberculosis may be present in the 
chest or elsewhere 

Differential Diagnosis. 

The slow, insidious appearance of mon- 
arthritis in a patient who shows evidence of 
visceral tuberculosis justifies a presumptive 
diagnosis of tuberculous arthritis The joint 
fluid findings and a synovial or regional lymph 
node biopsy will confirm the diagnosis and wUl 
differentiate tuberculous arthritis from other 
chronic arthrltldes such as rheumatoid arthri- 
tis 

Treatment. 

In addition to antibiotics and chemothera- 
peutic agents, treatment should Include im- 
mobilization, prolonged rest, and, when indi- 
cated. surgery Orthopedic consultation is 
essential 

Prognosis. 

The natural course fs slowly progressive, 
with transient spontaneous remissions With- 
out treatment the disease may progress to 
articular destruction Complete functional 
recovery may occur with early and proper 
treatment. 


LaFond, E. M. An analysis of adult skeletal 
tuberculosis. J. Bone & Joint Surg,4QA-346- 
64, 19SB. 


LESS COMMON JOINT 
DISEASES 


REITER’S SYNDROME 


Reiter's syndrome Is a clinical triad of 
unknown etiology, consisting of nonspecific 
nrethrltls. conjunctivitis and arthritis, which 
occurs most commonly in young male adults 
It may follow (within a few days to 4 weeks) 
sexual exposure or diarrhea, and is usually 
accompanied by a’system'c reaction, including 
fever (without chills) The arthritis Is most 
commonly symmetric and frequently involves 
the large weight-bearing Joints (chiefly the 
knees and ankles) Additional clinical mani- 
festations may include balanitis, ulcerations 
in the mouth, skin lesions Indistinguishable 
from keratosis blennorrhaglca, and carditis 
While most signs of the disease disappear with- 
in days or weeks, the arthritis is apt to per- 
sist for several months or longer Character- 
istically. the Initial attack is self-limited and 
terminates spontaneously 

Recurrences involving any combination of 
the clinical manifestations are common and 
are sometimes followed by permanent sequelae, 
especially in the joints X-ray signs of per- 
manent or progressive joint disease may be 
seen In the sacroiliac as well as the peripher- 
al joints 

Reiter's syndrome must be distinguished 
from gonococcic arthritis, postgonococcic 
rheumatoid arthritis, and rheumatoid arthri- 
tls or ankylosmg spondylitis which Incidental- 
ly follow nonspecific urethritis 

Treatment Is symptomatic 


Weinberger, H.J., & others* Reiter’s syn- 
drome, clinical and pathologic observations, 
a long term study of 16 esses hfedicine 
41*35-81. 1962. 


PALINDROhnC RHEUMA’nSM 


Palindromic rheumatism is a disease of 
unknown etiology characterized by frequent re- 
curring attacks (at Irregular Intervals) of acute 
arthritis The attacks rapidly disappear In 
several hours to several days The small 
joints of the fingers are most commonly a ffsri- 
ed, but any peripheral Joint may be Involved 
Although hundreds of attacks may occur over 
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a period of years, there Is no permanent 
articular damage Palindromic rheumatism 
must be distinguished from acute gouty arthri- 
tis and an atypical, acute onset of rheumatoid 
arthritis 

Symptomatic treatment Is usually all that 
la required during the attacks Chrysotherapy 
may be of value in preventing recurrences 


INTERMITTENT HYDRARTHROSIS 


Intermittent hydrarthrosis la a rare clini- 
cal entity of unknown etiology which is charac- 
terized by recurring painless Joint effusions, 
particularly In the knee, usually occurring at 
regular intervals and lasting several hours to 
several days The exiatence of this entity has 
been queetioned, and other causes of Joint 
effusion must be carefully excluded before the 
diagnosis is considered 

Treatment is symptomatic 


NEUROGENIC ARTHROPATHY 


Neurogenic arthropathy is joint destruc- 
tion resulting from loss or diminution of proprio- 
ception, pain, and temperature perception Al- 
though usually associated with tabes dorsalis 
It Is also seen in diabetic neuropathy, syringo- 
myelia, spinal cord Injuries, subacute com- 
bined degeneration of pernicious anemia, and 
peripheral nerve injuries With loss of the 
normal muscle tone and loss of protective re- 
flexes. a marked traumatic osteoarthritis en- 
sues, tfit'8 results in an enlarged, painless 
joint with extensive erosion of cartilage and 
osteophyte formation 

Treatment is directed against the primary 
disease, mechanical devices are used to assist 
in weight-bearing and prevention of further 
trauma In some Instances, amputation be- 
comes unavoidable 


GElffiRAL PRINCIPL-ES IN THE 
PHYSICAL MANAGEMENT 
OF ARTHRITIC JOINTS 


The followmg general principles apply ttj 
the treatment of any disease of the Joints 

(1) Arrange or support the affected joints 
in comfortable positions which will permit 
optimal physical use if joint motion is subset 
quently lost 

(2) In the ankylosing forma of arthritis, 
after the acute process has subsided, employ 
active exercises or passive mobilization ear^ 
and regularly, as tolerated, in order to pre*. 
vent deformity and to preserve Joint motion 

(3) Avoid measures which cause persistent 
increase in ^mptoros So-called “routine 
measures,' e g heat and massage, are not 
uniformly tolerated and there Is no evidence 
that they Improve function 

(4) Patients with joint disease {partlculaj— 
ly rheumatoid or suppurative arthritis) are 
constantly threatened by deformity Guard 
particularly against flexion deformities 

(5) The services of a specialist in physi<. 
cal therapy should be utilized whenever possj. 
ble 

(6) If the arthritis is severe, if the course 
of the disease seems unfavorable, or if anky. 
losls appears inevitable, early consultation 
with an orthopedist is imperative Special 
orthopedic measures such as traction, casts, 
braces and corsets, and surgical measures 
including arthroplasty, capsulotomy, tenotorijy, 
arthrodesis and synovectomy may be required 

(7) Emphasize to the patient the impor- 
tance of complete cooperation and his respoq. 
slbUlty with the physical therapy program at 
home as well as in the office or hospital 
Stress (fie importance oi'year-rouna’conrt'hu-. 
ance of treatment if necessary Instruct the 
patient (or, if necessary, hie farcUly and 
friends) in the proper use of heat, immoblliza. 
tion and passive mobilization under home con- 
ditions 


EXTRA-ARTICULAR DISORDERS 


Certain extra-articular disorders cause 
musculoskeletal symptoms which may simu- 
late joint disease These include calcific ten- 
dinitis. shoulder-hand syndrome, fibrositis, 
and psychogenic rheumatism 
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CALCIFIC TENDINITIS 
(Bursitis) 


Calcific tendinitis, the most frequent 
cause of acute pain In the shoulder Is due to 
an inflammatory reaction around calcium de- 
posits in or near one of the tendons of the 
rotator cuff (most frequently the supraapi- 
natus) The exact mechanism of this process 
is obscure The onset is frequently acute 
with pain so intense that the patient holds his 
arm close to his side in order to present 
movement There is usually tenderness over 
the calcific deposit On x-ray calcium de- 
posits can usually b“ Identified in the vicinity 
of the rotator cuff tendon 

Most cases respond promptly to injection 
of I ml of ltdocalne (Xyloealne®) or 25 50 mg 
of hydrocortisone (or both) into the area of 
point tenderness X-ray therapy or phenyl 
hutazone (see acute gouty arthritis for dosage) 
also affords relief In many cases Salit^lates 
and physical therapy have a definite role in the 
restoration of function after the acute episode 
In some instances, multiple areas of calclflca 
tion or very large deposits may require surgl 
cal excision 


SKOULDSR'HAND SYNDROME 


The shoulder-hand syndrome is probably 
du»to a neurovascular reflex mechanism 
brought about by local or referred pain in a 
shoulder, with resultant swelling of the hand 
and wrist on the affected side The shoulder 
pain may be secondary to local trauma or may 
be referred from a more remote area as in 
myocardial infarction osteoarthritis of the 
cervical spine herpes zoster of a cervical 
nerve roof angina pecforis pertcardltls and 
cerebrovascular lesions In 15-30°() of cases 
no cause can be found The diagnosis of the 
underlying disease usually focuses attention 
on the real nature of this lesion although It 
may often be confused with rheumatoid arthrt 
Us bursitis and gout The vasomotor dis- 
turbance and swelling in the hsnd may suggest 
sclerodejroa 

Treatment in addition to measures di- 
rected against the underlying disease consists 
of analgesics and physical therapy Stellate 
ganglion block (with procaine] and systemic 
cortlcoids may be helpful but are rarely indi- 
cated If physical measures are applied prompt- 
ly 


Stelidsrocker O , & T G Argyros The 
shoulder-hand syndrome GP 21 101-10 
April 1960 


riBROsrns 

Flbrositls is a disease of unlcnown etiology 
characterized by stiffness aching andpaloln 
nonarticular areas Involving the muscles and 
their investing connective tissue sheaths Al 
though in some patients the onset may be re- 
lated to acute infections unusual physical ac 
tlvity fatigue or exposure to dampness in 
most cases there is no significant histoty of a 
precipitating event Young or middle-aged 
adults are most frequently affected and often 
appear to be in a state of emotional tension 
which makes it difficult In some instances to 
exclude psychogenic rheumatism The onset 
is usually insidious though It may be acute 
The posterior shoulder girdle, Interscspular 
area neck lower back and trochanteric area 
of the thighs are the most frequently Involved 
sites Symptoms are moat marked after per 
ioda of prolonged rest or following exposure 
to dampness or cold weather Physical exami- 
nation shows no demonstrable lesions and 
laboratory and x ray studies are noneontrlbu 
tory 

Treatment is symptomatic and should in- 
clude rest of the affected part heat, massage 
exercises salicylates and procaine Injection 
of trigger points if present 


PSYCHOGENIC RHEUMATISM 


Psychogenic rheumatism occurs moat 
commonly in women between the ages of 40 and 
70 and consists of various musculoskeletar 
complaints which do not fall Into a recogniz- 
able pattern and are not relieved by analge 
sics, heat, and massage 
may be reported which have no conceivable 
anatomic basis and there are no objective 
findings despite severe symptoms The phy- 
sician can usually recognize in these patients 
a personality disturbance of sorts although no 
specific personality pattern is characteristic 
Treatment is extremely difficult aa the 
patient uses her Illness as an attention-getting 
mechanism or as a shield from her environ- 
ment and either consciously or subconsciously 
resists therapy Salicylates and physical ther- 
apy may be employed during exploration of the 
underlying problems with the patient Formal 
psychotherapy ia of value, but is usually re- 
jected by the patient 
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Nervous System 

JoiephG Chusid 


DISORDERS OF CONSCIOUSNESS 


Disturbances of the sensorlum may be 
associated with decreased motor activity (e g , 
stupor or coma) or increased motor activity 
(e.g. , excitement, delirium, manta). Senso- 
rial disturbances may range from partial cloud- 
ing to complete obliteration of consciousness 
The pattern of reaction of these disorders de- 
pends upon the nature and Intensity of the 
stimulus and the physical, mental, and emo- 
tional status of the patient Causative factors 
include trauma, cerebrovascular accidents, 
drug and other poisonings, fever, metabolic 
disorders, meningitis, overwhelming infec- 
tion, brain tumors, convulsive disorders, and 
cardiac decompensation 


STUPOR & COMA 


Stupor ranges from partial to almost com- 
plete loss of consciousness Coma is com- 
plete unconsciousness from which the patient 
cannot be aroused even by the most painful 
stimuli 

Etiology of Coma. 

Coma may be of intracranial or extra- 
cranial origin Examples are given below 

A, Intracranial* Head injuries, cerebro- 
vascular accidents, CNS Infections, tumors, 
convulsive disorders, degenerative diseases. 
Increased intracranial pressure. 

B Extracranial Vascular (shock or hypo- 
tension. as with severe hemorrhage, myo- 
cardial Infarction, arterial hypertension), 
meUbolIc (diabetic acidosis, hypoglycemia, 
uremia, hepatic coma, Addisonian crisis, elec- 
trolyte Imbalance), intoxications (alcohol, bar- 
biturates. narcotics, bromides, analgesics, 


ataractics, carbon manoxide, heavy metals) 
miscellaneous (hyperthermia, hypothermia, 
electric shock, anaphylaxis, severe systemic 
infections) 

Clinical Findings 

A. History Interrogate the patient during 
lucid intervals Valuable Information may also 
be obtained from the patient's friends, rela- 
tives, and attendants. Inquire specifically 
about the patient's occupation, previous physi- 
cal. mental, or emotional illness, trauma, the 
use of alcohol and drugs, epilepsy, and hyper- 
tension 

B Physical Examination Place particular 
emphasis cm vital signs, evidence of Injury or 
Intoxication, and neurologic abnormslitles Do 
not assume that sensory disturbances are due 
to alcoholic intoxication merely because an 
alcoholic breath Is delected Inspect the head 
and body carefully for evidence of Injury. Dla* 
coloration of the skin behind the ear often is 
associated with skull fractures (Battle's sign) 

Observe respiration, which may be deep 
and labored (suggesting diabetic acidosis) or of 
the Cheyne-Stokes type Puffing out of one 
cheek with each expiration Indicates paralysis 
of that side of the face. 

Spontaneous movements may indicate which 
areas are normal parts or may represent the 
onset of focal motor convulsions. 

Paralysis of extremities may be deter- 
mined by lifting each extremity and allowing it 
to fall In light coma the paralyzed limb will 
fall heavily, whereas a normal limb will grad- 
ually sink to the bed Vigorous stimulation of 
the feet may cause a normal leg to react, 
where a paralyzed leg will not Passive mo- 
tl<m may disclose diminished tone of affected 
limbs in acute or recent flaccid hemiplegia. 

Decerebrate rigidity or the presence of 
tonic neck reflexes suggests dysfunction at a 
brain stem level 

Check the eyes carefully. Hemianopsia 
may be demonstrable in light coma by failure 
of flinching on threatening hand gestures Initi- 
ated from the hemtanopsic side Pupillary 
differences may be of vital diagnostic tmpor- 
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tance; an enlarged pupil Is often present with 
ipsllateral subdural hematoma. Papilledema 
indicates elevated intracranial pressure and is 
a grave prognostic sign 

Oculomotor paralysis of one eye is often 
associated with a ruptured aneurysm of the 
anterior portion of the circle of WiIUs. 

Pronounced nuchal rigidity usually signi- 
fies meningeal irritation (meningitis, sub- 
arachnoid bleeding) or herniation of the cere- 
bellar tonsils due to intracranial tumor or 
vascular accident. 

C. Laboratory Findings Calheterue the 
^tlent If necessary and examine the urine 
especially for protein, blood, glucose, and 

count, and hematocrit. Draw blood for UPS, 
glucose, and blood ammonia when indicated 
(for diagnosis of uremia, diabetic coma, or 
hepatic coma). Lumbar puncture should be 
considered for all comatose patients unless 
there are specific contraindications (e.g , 
suspected posterior fossa lesions) CSF exain- 
Inatlon and culture may be helpful Special 
studies may be indicated, e.g . blood culture^ 
and analysis of body fluids for evidence of 
toxins. Skull x-rays, EEG, cerebral angiog- 
raphy, and pneumography are valuable aids 
In brain tumor and subdural hematoma sus- 
pects. Order chest x-ray and other x-rays 
as indicated. 

Treatment. 

A, Emergency pleasures' The immedut^ 
objective is to maintain life until a specific 
diagnosis has been made and appropidate 
treatment can be started. 

1. Maintain adequate ventilation - First 
determine the cause of any respiratory diffi- 
culty (e.g., obstruction, pulmonary disease, 
depression of respiratory center, vascular 
collapse). 

Keep airways open. Place the patient on 
his side or abdomen with his face to the side 
and his head well extended (never on his back 
or with the head flexed). If necessary, pull 
the tongue forward with lingers or forceps 
and maintain in an extended position {e.g., by 
pharyngeal airways). Aspirate mucus, bloodr 
and saliva from the mouth and nose with a 
lubricated soft rubber <a»*‘elcr If no suction 
apparatus is available, use a 25-50 ml. syr- 
inge Endotracheal catheterization or trache'* 
ostomy may be necessary. (Caution* If the 
endotracheal tube remains in place for more 
than 2 hours, there Is danger of laryngeal 
ede^ and further obstruction upon its re- 
moval . ) The services of a trained anesthetist 
or otolaryngologist are desirable. 


Artificial respiration may be administered 
if respirations have ceased or are failing (see 
p. 166). Closed cardiac massage (see p. 208) 
may be necessary. 

Oxygen may be administered by mask, 
catheter, or tent as indicated (see p. 163), 

2 Shock - Institute immediate treatment 
if patient is in shock or if shock is threatened 
(see p 2) 

B. General Measures The patient must 

be observed constantly. Place him in the 
“shock* position (unless contraindicated), 
and change body positions every 30-60 min- 
utes to prevent hypostatic pneumonia and 
skin ulcerations Catheterize the patient if 
tXBTa VriWi Z~\'L 

and the patient fails to void If necessary. 
Insert an indwelling catheter (with appropriate 
aseptic techme). 

Provide proper fluid and nutrition with 
I V glucose, amino acids, and saline solu- 
tions for the first few days until the patient is 
able to take fluids by mouth If the patient is 
comatose for more than 2-3 days, tube feed- 
ings should be employed. 

Whenever possible, avoid sedation or 
other depressant medieattons until a speeiftc 
diagnosis has been made Sedation with 
paraldehyde or barbiturates may be necessary 
for mild restlessness in coma which ie not due 
to barbiturate or other drug toxicity 

I. V. urea* Increased intracranial pres- 
sure (e. g , in brain tumor, head injury, 
brain swelling) may be reduced for 3-10 hours 
by I V administration of urea. Give urea 
as 307.) sterile solution (In 10% invert sugar) 
in a dosage of about I Gm /Kg at a rate of 
about 60 drops/mlnute Poor renal function 
or active intracranial bleeding are contrain- 
dications 

C. Specific Measures* Treat specific 
causes, such as fevers, infections, and poi- 
sonings 

Frledlander, W.J., Kiley, J.E., &A.O, 
Schilp. The unconscious patient. Med. Sc. 
11:501-14, 1862. 

Hildreth, E.A.: Care of the comatose patient. 
GP 17:117-25. 1958. 

McNealy, D.E., & F. Plum: Brainstem dys- 
function with supratentorial mass lesions. 
Arch. Neurol. 7:10-32, 1962. 
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NARCOLEPSY 


SYNCOPE & VERTIGO* 


Narcolepsy Is a chronic clinical syndrome 
of unknown etiology characterized by recur- 
rent episodes of uncontrollable desire to sleep 
It is frequently associated with a transient loss 
of muscle tone (cataplexy) especially during 
emotional reactions (laughing crying) The 
attacks of sleep may occur once or several 
times a day and may last minutes to hours 
The sleep is similar to that of normal steep 
but Is apt to occur at Inappropriate times 
such as during work or while walking or driv 
ing Narcolepsy Is about 4 times as frequent 
in males as in females 

Treatment. 

A Amphetamine Sulfate (Benzedrine®) 

The doae. is \<l-M 1 1 d hut up 

to 175 mg dally may be required for some 
patients The optimal dosage may be deter- 
mined by starting with 10 mg each morning 
and increasing the dosage as necessary to 
control symptoms 

B Dextro Amphetamine Sulfate (Dexe- 
drine®) Give 5 mg each morning Initially and 
increase as necessary Long-acting capsules 
(Dexedrlns Spansules'*) are available in 5 10 
and 15 mg doses 

C Ephedrine Sulfate Ephednne is not as 
satisfactory as amphetamine but Is hslpful in 
many eases The average dose la 2S-50 mg 
(3)S.3/4 gr ) 2-4 times dally 

D Methylphenldate Hydrochloride 
(Ritalin®) Used in doses of 5-10 mg 3-4 
times dally (or more if necessary) 

Prognosis 

Narcolepsy usually persists throughout 
life Although the attacks of somnolence and 
sleep may be relieved by medical treatment 
the cataplexy and attacks of muscular weak- 
ness which accompany emotional reactions 
(laughing crying) are usually not affected by 
drug therapy 


Ganado, W The narcolepsy syndrome 
Neurology 8 487-96, 1958 
Yoss. R E , tD D Daly Narcolepsy Arch 
Int Med 106 168-71. 1960 


VASODEPRESSOR SYNCOPE 
(Vasovagal Syncope. Simple Fainting, 
Benign Faint) 


Vasodepressor syncope, the most com- 
mon type Is usually characterised by a sudden 
fall In BP and a Blowing of the heart The 
causative atimuli may be sensory (e g . sud- 
den pain) or entirely emotional (e g , grief or 
bereavement) The patient is usually upright 
when the faint occurs recumbency rapidly re- 
stores consciousness In the early phase there 
may be motor weakness epigastric distress 
perspiration restlessness yawning and sigh- 
ing respirations The patient may appear 
anxious with a pale face and cold, moist ex- 
tremities After several minutes lighthead- 
edness blurring of vision and sudden loss of 
consciousness with decreased muscle tone may 
occur If the patient remains erect a brief 
but mild convulsion may follow Syncope is 
believed to occur when the arterial pressure 
drops below 70 mm Hg systolic and Is usually 
precipitated by fear anxiety, or pain Elec* 
troencephalographle changes occur after the 
onset of unconsciousness 

The patient should be placed in the recum- 
bent position with his head lower than the rest 
of his body Inhalation of aromatic spirits of 
ammonia may be tried tf necessary 


Karp H R , & others Vaaodepressor eyn 
cope EEC and circulatory changes Arch 
Neurol S 94-101, 1961 
Wayne, H B Syncope Physiological con- 
etderations and an analysis of the clinical 
characteristics in 570 patients Am J Med 
30 418-38, 1961 


ORTHOSTATIC HYPOTENSION 
(Postural Hypotension) 


Syncope may occur as the patient assumes 
an upright position This type of syncope Is 
characterized by repeated fainting attacks as- 
sociated with a sudden drop in arterial BP 
when the patient stands up Recognized con* 
trUjutory factors are prolonged convalescence 
and recumbency idiopathic disorders of pos- 
tural reflexes sympathectomy, peripheral 
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venous stasis, chronic anxiety, and the use of 
antihypertcasive drugs 

Treatment is directed toward the under- 
lying cause when possible Withdraw or re- 
duce the dosage of hypotensive diMgs Caution 
the patient against rising too rapidly from the 
Bitting or lying position If abdominal ptosis 
is present, an abdominal belt may help EIas-« 
tic stockings may be of value Vasoconstrictor 
drugs may be tried but usually do not help 


CAROTID SINUS SYNCOPE 


Patients who suffer from attacks of carotid 
sinus Syncope usuaQy give a history of fainting 
associated with spells of dizziness between 
attacks A definite relation between the at- 
tacks and sudden turning or raising of the head 
or the wearing of a tight collar may be elicited 
The diagnosis ie usually confirmed by repro- 
ducing an attack by firm pressure and massage 
over the carotid sinus for 10-20 seconds 
Caution Stimulate only one carotid sinus at a 
time Care must be exercised In stimulating 
the sinuses in elderly patients Cerebrovas- 
cular accidents have been precipitated by this 
maneuver 

Three types of carotid sinus syncope are 
known to occur. (1) The vagal type (most como 
mon) is most often seen In older persons 
Carotid sinus pressure slows the heart rate 
This reepanee can be abolished by the injec- 
tion of atropine sulfate, 1 mg (VOO gr )I V 
(2) The vasomotor or depressor type occurs 
more frequently in younger individuals Carot- 
id sinus pressure causes a fall in BP which can 
be abolished by injection of 0 5 ml (8 min ) of 
epinephrine, 1 1000 solution, but is unaffected 
by atropine sulfate, (3) In the cerebral type 
carotid sinus pressure affects neither heart 
rate nor BP, and neither epinephrine nor 
atropine affects the reflex A direct cerebral 
effect Is postulated 

Treatment. 

Correct all abnormalities whenever pos- 
sible Eliminate emotional problems and 
forbid the use of tight collars In severe 
cases, denervation of the sinuses may be nec- 
essary. Local anesthesia of the carotid si- 
nuses abolishes all types of carotid sinus 
syncope 

A Vagal Type Atropine sulfate, 0 -4-0 6 
mg (Vl50-^/100 gr.) 3-^ times dally (or more, 
if needed), will usually abolish attacks Ephed- 
line sulfate, 25 mg (3/8 gr ) with phcnobarbf- 


tal, 15 mg. (V4 gr ) 3-4 times dally, or am- 
phetamine sulfate. 5-10 mg {VlZ-Vogr ), 
may be used 

B. Vasomotor Type Ephedrine and pheno- 
barbital as above will usually prevent attacks 

C Cerebral Type Drugs are of no value 


SYNCOPE DUE TO 
CARDIOVASCULAR DISORDERS 


Syncope due to cerebral anoxia resulting 
from a temporary fall in cardiac output may 
occur in Stokes-Adams syndrome, myocardi- 
al infarction, pulmonary embolism, and the 
onset of paroxysmal tachycardia, and occurs 
in certain other types of heart disease (e.g . 
aortic stenosis and tetralogy of Fallot) Syn- 
cope may occur with "cyanotic crisis” (low 
arterial oxygen saturation and low cardiac 
output) 

Treatment consists of correcting the un- 
derlying abnormality 


SYNCOPE DUE TO 
METABOLIC DISTURBANCES 


In some types of syncope, impaired cere- 
bral metabolism may be the most significant 
factor These varieties include (1) anoxemia, 
as in patients with congenital heart disease, 

(2) severe chrome debilitating anemias, (3) 
hypoglycemia, as In labile diabetics after 
overexertion, or failure to eat after taking 
Insulin, (4) acidosis, as in some patients with 
uncontrolled diabetes meUltus. (5) drug intoxi- 
cation, as with barbiturates, (6) acute alcohol- 
ism, and (7) hyperventilation, with associated 
respiratory alkalosis and tetany 

Treat the apeclfle cause whenever possible 
Consciousness may be restored by rebreathlng 
into a paper bag, breath-holding, or adminis- 
tration of CO), 5-10% with oxygen, by mask 
Recurrent attacks of hyperventilation syndrome 
suggest that paychlatrlc consultation should be 
considered 
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SYNCOPE DUE TO 
IMPAIRED BRAIN CIRCULATION 


Impalrinent o£ brain circulation may lead 
to syncopal attacks Syncope associated with 
transient focal neurologic findings is encoun- 
tered among elderly patients with arterio- 
sclerotic cerebrovascular disease Dizainess 
followed by syncope can occur following abrupt 
head movements in patients with recent head 
injuries Lightheadedness, and occasionally 
syncope, may occur in migraine In assoclattcm 
with diminished cranial arterial blood fiow A 
type of syncope associated with hypersensitiv- 
ity of the carotid sinus may occur with pro- 
found fail m BP and consequent Impaired brain 
circulation In some patients with brain tumor^ 
or vascular maliormations, syncopal episodes 
sometimes occur which may be related to dis- 
^iacemeiix, engoTgemeTfi, or ’msuMVc'iency o\ 
cramal circulation 


VERTIGO 

(Dizziness) 


The terms ‘'vertigo” and “dizziness” are 
generally used to denote the subjective sensa- 
tion of rotatory movement, either of the Indi- 
vidual or his environment, and implies an 
inability to orient the body in relation to sur- 
rounding objects Vertigo is found mainly in 
disease processes involving the labyrinths, 
the vestibular portion of tbe eighth cranial 
nerve, and their nuclei or connections True 
vertigo le usually manifested by nystagmus, 
falling to one aide, and abnormal reaction to 
tests of vestibular function Among the more 
common causes are Meniere's syndrome, acute 
labyrinthitis, organic brain damage involving 
the vestibular nerve. Its end organs or con- 
nections, or the cerebellum, and drug and 
chemical toxicity 

Treatment is based upon accurate diag- 
nosis of the underlying disorder 


MOTION SICKNESS 


Motion sickness is an acute illness char- 
acterized by anorexia, nausea, dizziness, and 
vomiting The principal factors in Its etiology 
are visual, kinesthetic, and psychologic Pbys“ 
iologically, the vestibular apparatus appears W 
be tn\ olved 


Prevention. 

Preventive measures are often effective 
Attacks of motion sickness are difficult to 
treat successfully. 

A. The antihistamines appear to be of 
benefit, Dlmenhydrinate (Dramamlne®) or 
diphenhydramine hydrochloride (Benadiyl®), 
50-100 mg q i d , may be effective 

B. Meclizine hydrochloride (Bonine®), 50 
mg. every 6-12 hours p. r.n. , is a long-actiitf 
effective agent. 

C CycHzine hydrochloride (Marezine®) is 
effective in oral or I M doses of 50 mg every 
4-6 hours p r. n 

D. Parasympathetic depressants, alone w 

in combination with mild sedatives scopol- 
vniatt 'ityintkn-vatiiit: vt 'itn-vpait A I- 

0 4 mg (1/300-1/150 gr. ) every 3-6 hours. 

E. Mild Sedation Phenobarbltal, 15-30 
rog (1/4-1/2 gr.) every 3-B hours, may help 
prevent attacks 


HEADACHE* 


HEADACHE DUB TO 
MENINGEAL INVOLVEMENT 


This Is the most severe type of headache. 
Salicylate analgesics are usually effective, 
but narcotics may be necessary If pain Is 
severe Lumbar puncture performed very 
cautiously sometimes relieves headache due 
to Increased intracranial pressure (e. g , sub- 
arachnoid hemorrhage) It la of no value for 
relief of increased pressure in posterior fossa 
tumors 

Lumbar puncture headaches are belie''^‘l 
to be due to leakage of CSF from the puncture 
site, and are more likely to occur when a large* 
bore needle is used. If headache Is mild upon 
arising, acetylsalicyllc acid may suffice. In- 
trathecal Injection of small quantities of ster- 
ile normal saline may afford relief in severe 
cases. 

Friedman, A.P., Aethers* Classification of 
headache. Neurology 12*378'80, 1062. 
Friedman, A.P., &H.H. Merritt Treatment 
of headache. J.A.M.A, 163-11I-7, 1057. 
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MIGRAINE 


Migraine is characterized by paroxyamal 
attacks of headache, preceded by psychologic 
or visual disturbances and sometimes followed 
by drowsiness. It is said to affect about 8% of 
the population It is more frequent among 
women than men and occurs more commonly 
among persons with a background of inflexi- 
bility and shyness In childhood and with per- 
fectlonistic, rigid, resentful, and ambitious 
character traits In adult life There is com- 
monly a history of similar headaches m blood 
relations 

The headache of migraine is believed to 
result from vascular changes An initial epi- 
sode of cerebral, meningeal, and extracranial 
arterial vasoconstriction is believed to occur 
(accounting for the visual and other prodromal 
phenomena), followed by dilatation and dis- 
tention of cranial vessels, especially oi the 
external carotid artery Increased amplitude 
of pulsation is said to determine the throbbing 
nature of the headache Rigid, pipe-like ves- 
sels result from persistent dilatation, and the 
headache becomes a steady ache A phase of 
muscle contraction, with pain, is believed to 
follow. 

Migraine often begins in childhood, about 
hal! of migraine patients report their initial 
attack before the age of IS years Character- 
istically, the headache occurs in episodes 
associated with gastrointestinal or visual 
symptoms (nausea, vomiting, scintillating 
scotomas, photophobia, hemianopsia, blurred 
vision). 

Preventloo- 

Methyserglde maleate (UML.-491, San- 
ser^) may be effective In preventing vas- 
cular headache. The average daily dose is 
4-8 mg , preferably 2 mg with each meal. 

This drug is contraindicated in pregnancy, 
peripheral vascular disease, and arterioscle- 
rosis. 

Treatment. 

A. Treatment of Acute Attack 

1. Ergotamine tartrate (Gynergeri®) l.M. 

Is the treatment of choice, 0 25-0.5 mg (V240- 
V12O gr ) will relieve headache within an hour 
in most cases. Administer the drug as early 
in the attack as possible Do not repeat more 
often than once weekly. Oral or sublingual ad- 
ministration is not generally advised because 
ergotamlne Is less effective by these routes 
and because of the possibility of overdosage, 
since if the patient vomits it Is impossible to 
know how much of the drug he has absorbed 


The dosage Is 4-5 mg (Vl5-Vl2 gr ) sub- 
lingually or orally, continue with 2 mg. {V30 
gr ) every hour until headache has disappeared 
or until a total of 11 mg 016 gr. ) has been 
administered 

Toxlcl^’ Do not admimster ergotamlne 
to patients in septic or infectious states or wl^o 
have peripheral vascular or arteriosclerotic 
heart disease, or to pregnant women A few 
patients complain of numbness and tingling of 
extremities and some muscle pains and tension 

2 Dihydroergotamlne (D H. E, 45®), in 
doses of 1 mg (VbO gr )I.M. or I. V., may 
be substituted for ergotamlne tartrate Re- 
peat In one hour If necessary. 

3 Ergotamine with caffeine (Cafergot®) 
or atropine is sometimes more effective by the 
oral route alone and requires a smaller total 
dose It is available as suppositories for 
rectal use If vomiting prevents oral adminis- 
tration 

4 Pressure on the external carotid arte^y 
or one of its branches early in the attack may 
abolish pain Oxygen. lOW, by nasal mask 
may relieve the acute attack 

B General Measures Until the drug be- 
gins to relieve headache, have the patient at 
rest in a chair After headache has been re- 
lieved, he should rest in bed for at least 2 
hours in a quiet, darkened room v,*ithout food 
or drink This will promote relaxation and la 
necessary to prevent another attack from oc- 
curring immediately 

C Aborting an Attack When the patient 
feels an attack of migraine coming on he 
should seek relaxation in a warm bath and then 
jrestinijed Jo a pulet. darkened room The 
following drugs may help Pentobarbital, 0 1 
Gm (IV2 gr ) orally, ergotamlne tartrate 
(Gynergen®), 3-4 mg. (V20-VI5 gr- ) sublin- 
gually. or even acetylsalieylie acid, with or 
without codeine 


mSTAMIOTC (HORTON'S) CEPHALALGIA 


"Histamlnlc cephalalgia' is characterized 
by a sudden onset of severe unilateral pain T^g 
pain is of short duration and subsides abruptly 
Associated signs include redness of the eye. 
lacrimation. rhlnorrhea or stuffiness of the 
nostril, swelling of the temporal vessels on the 
affected side, and dilatation of the vessels of 
the pain area The headache Involves the orbi- 
tal area, frequently radiating to the temple, 
nose, upper jaw, and neck Typical attacks 
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can be Induced by injections of small quantities 
ol histamine diphosphate Attacks occur most 
frequently during sleep 

Diagnosis may be aided by a positive 
histamine test 0 35 ml of concentrated solu- 
tion of histamine diphosphate (2 75 mg /ml ) 
Injected subcut usually brings on a typical 
headache in 20-40 minutes in susceptible per- 
sons 

Treatment. 

Subcut Injection of 1 mg {V60 gr )of 
histamine base (in histamine diphosphate aolu- 
tion) may reproduce the headaches Horton 
has therefore recommended “deaensttlaatlon” 
to histamine, starting with histamine diphos 
phate, 0 25 ml bid. and increasing each 
dose by 0 OS ml until a 1 ml dose Is given 
Thereafter, a maintenance dose ol 1 ml 1-3 
times weekly is injected 


HEADACHES DUB TO 
MUSCULOSKELETAL INVOLVEMENT 


Muscle contraction or spasm may be 
caused by disease of the muscle or adjacent 
structures or may be associated with exces- 
sive fatigue or eraetional tension The mus- 
cles attached to the occiput are most frequent- 
ly involved and cause the characteristic 
’’occipital headache There may aieo be a 
feeling o! pressure or tightness or a band-Uke 
constriction around the head associated with 
emotional tension 

Tension headaches are by far the moat 
commonly encountered of all types However 
since emotionally disturbed patients may have 
headaches due to other causes, a complete and 
adequate history and examination is always 
necessary 

Tension headsches seem to have no pre- 
cise localization and usually do not conform to 
the distribution of cranial or peripheral nerves 
or roots The headache is described as being 
dull, drawing pressing, burning, or vague In 
character, and is usually occipital and supra- 
orbital Medications, Including potent anal- 
gesics, may not give complete relief Exacer- 
bation of complaints and association with anx- 
iety, worry, or other emotional upsets is not 
always obvious to the patient 

Treatment 

Muscle spasm due to organic disease and 
bone or joint pain may be relieved by appro- 
priate physical therapeutic measures Anal- 
geatce are usually also of value Specific 


therapy should be directed at the underlying 
disease 

For muscle tension headache rest, relax- 
Btlon, and freedom from emotional stress ire 
of primary Importance Heat to the invoWei ' 
muscles by means of hot towels, a heating pad 
or a warm bath will help relieve the discom- 
fort Gentle massage of the muscles will usu- 
ally also be of benefit Drugs may be of value 
In acute cases, but prolonged use should be 
avoided Phenobarbltal, 15-30 mg 
q I d , will temporarily relieve many head- 
aches due to "nervouB tension * AcetylsaU- 
cylic acid or sedatives plus tranquilizers (see 
pp 502 and 503 may also be of benefit 


CONVULSIVE DISORDERS 
(EPILEPSYl 


Essentials of Diagnosis 

• Abrupt onset of paroxysmal, transitory, 
recurrent alterations of brain function 
usually accompanied by alterations la 
consciousness 

• Signs may vary from behavioral abner* 
msUtlea to continuous prolonged motor 
convulsions 

• Primary brain disorder may be pres* 
ent 

• Family history of epilepsy may be 
present 

Differentiate from other causes oi 
loss of consciousness such as syncope 
following impaired blood supply to the 
brain and narcolepsy (no convulsions) 
Muacle spasms and contractions may 
also occur as part of a hysterical state 
but are not of a type which is seen In 
epilepsy 

General Considerations 

Convulsive disorders are characterized by 
abrupt transient symptoms of a motor, sensory 
psychic, or autonomic nature, frequently as- 
sociated with changes In consciousness These 
changes are believed to be secondary to sudden 
transient alterations in brain function associate 
with excessive rapid electric discharges in the 
gray matter Seizures are more apt to occur 
in a patient with organic brain disease than in 
one with a normal CNS Symptomatic epllcP*f 
may be produced by a variety of pathologic 
states and intoxications (e g . brain tumor, 
cerebrovascular accidents, head trauma, intrs 
cranial infections, uremia hypoglycemia, by* 
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pocalcemia, and overhydration). In Idiopathic 
epilepsy, morphologic changes are not demon- 
strable. Individuals may Inherit a convulsive 
tendency. The onset of idiopathic epilepsy Is 
usually before the age of 30 years. Later age 
of onset suggests organic disease. 

Some seizures tend to occur during sleep 
or following physical stimulation (e. g , light 
or sound) In some patients emotional dis- 
turbances play a significant "trigger" role. 

Clinical Findings. 

A. Classification of Seizures 

1. Grand mal (major epilepsy) - (Grand 
mal and petit mal may coexist ] A typical 
aura may herald a major seizure, it may be 
stereotyped for an Individual, e g , an "odd" 
sensation in the epigastrium, memory phe- 
nomena, or a particular unpleasant taste or 
smell. The aura may consist of a motor phe- 
nomenon (e.g. . spasm of a limb, turning of 
the head and eyes) or a sensory aberration 
(e.g., numbness).” The patient may remember 
or actually "see" a scene or event from his 
past. 

Consciousness is apt to be lost soon after 
the appearance of the aura, the subject may 
fall to the floor and emit a cry. The skeletal 
museles then undergo strong tonic contractions, 
dyspnea and cyanosis may be present. Severe 
generalized clonic convulsive movements of 
the body begin a few seconds later, usually be- 
coming less frequent as the attack persists 
Frothing at the mouth, loss of bladder and 
bowel control, tongue biting, bruises, and con- 
tusions commonly occur at this time. A peri- 
od of flaccid coma follows during which the 
pupils may be dilated, corneal and deep re- 
flexes absent, and the Bablnski reflex positive. 
The patient may remain confused and disori- 
ented during the Initial stage of recovery. A 
period of deep sleep often follows Upon awak- 
ening, the patient may complain of sore mus- 
cles. 

2. Petit mal (minor epilepsy) - (Petit mal 
and grand mal may coexist.) The so-called 
"petit mal triad" Includes myoclonic jerks, 
akinetic seizures, and brief absences (blank 
spells) without associated falling and body con- 
vulsions. A specific 3/sec. spike and wave 
EEC pattern is present 

Petit mal epilepsy is more often encoun- 
tered In children There may be momentary 
or transient loss of consciousness, so fleeting 
or hidden in ordinary activity that neither the 
patient nor his associates are aware of It. 
Classic petit mal is characterized by a sudden 
vacant expression, cessation of motor activity, 
and loss of muscle tone. Consciousness and 
mental and physical activity return abruptly. 

As many as 100 attacks may occur dally. 


3. Jacksonian epilepsy - This type of 
epilepsy consists of a focal convulsion during 
which consciousness is often retained. The Sei- 
zure may be motor, sensory, or autonomic in 
type. The seizure commonly starts in part of 

a limb (e. g. , thumb or great toe) or face (e. g . , 
at the angle of the mouth) as a localized clonic 
spasm, and spreads in a more or less orderly 
fashion. For example, a seizure may pass 
from the hand along the upper extremity to In- 
volve the shoulder, trunk, thigh, and leg mus- 
cles 

Loss of consciousness is apt to occur when 
the seizure spreads to the opposite side and be- 
comes generalized. 

The Seizure may remain confined to the 
site of origin, waxing and waning In Intensity 
("epilepsia partialis continua"). 

4. Psychomotor seizures - In this category 
are Included most types of attacks which do not 
coatoTm to the classical criteria of grand mal, 
Jacksonian seizures, or petit mal. Automa- 
tisms, patterned movements, apparently pur- 
poseful movements, incoherent speech, tum^ 
ing of head and eyes, smacldag of the Ups, 
twisting and writhing movements of the ex- 
tremities, clouding of consciousness, and 
amnesia commonly occur Temporal lobe fool 
(spikes, sharp waves or combinations of these) 
are frequently noted In the ECG, and striking 
accentuation of these abnormalities Is often 
seen during light phases of sleep 

$ Status epllepticus • Recurrent severe 
seizures with short or no Intervals between 
seizures are frequently of serious Import. Pa- 
tients who remain comatose are apt to become 
exhausted and hyperthermic, and may die. 

6 Febrile convulsions - In the very youtig, 
convulsions may be associated with or precipi- 
tated by a febrile Illness A febrile convulsion 
is sometimes tbe initial convulsion of an epi- 
leptic child, and many of these children stj)- 
sequently develop psychomotor seizures. 

Febrile convulsions are more common In chil- 
dren with a family history of epilepsy. Non- 
febrlle convulsions often occur in patients with 
a history of febrile convulsions 

7 Massive spasms - This type of seizure 
is most commonly encountered in the first 2 
years of life, especially in children with evi- 
dence of motor and mental retardation. Sudden 
strong contraction of most of the body muscu- 
lature occurs, often resulting In transient 
doubling up of the body and flexion-adduction of 
the limbs. A characteristic EEC pattem("hyps- 
arrhythmla”) is often present, A favorable 
response to treatment with corticotropin has 
been reported for some patients. 

B. Laboratory Findings. EEC is the most 
Important test in the study of epilepsy. In 
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Average | ToJclcUy and Precautions 
Dally Dose I 
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Drugs Used in I^ilepsy (Cont’d.) 



Indications 

Average 
Daily Dose 

Toxicity and Precautions 

Remarks 

Acetazolanude 

(Diamox®) 

imijH 

1-3 Gm, In divided doses (0.25 Gm. t.i.c 

Giness and paresthesias may occur. (Re 

. initially). Drow- 

duce dose.) 

Ethotoin 

(Peganone®) 

Grand mal. 

2-3 Gm. 
in divided 
doses 

Dizziness, fatigue, skin 

rash (decrease dose or 

discontinue). 


Amino- 

glutethimtde 

(Ellpten®) 

As phenobarbi- 
tal. 

0 75-1 5Gm 


Doriden® analogue. 
Usefulness not yet 
established. 


some cases provocative measures (e.g , hy- 
perventilation, sleep, drugs, photic stimula- 
tion) are of diagnostic value 

Skull x-rays, CSF studies, blood glucose 
and blood calcium determinations, pneumo- 
grams, and cerebral angiograms may aid m 
determining the cause of convulsions 

Differential Diagnosis. 

In syncope there is an associated drop in 
BP, the muscles are flaccid, there are no 
convulsive movements Initially, and the attack 
subsides with Increased brain blood flow tn 
recumbency. 

In hysteria there is usually no loss ol con- 
sciousness, incontinence, tongue biting, or 
self-injury. The patient may be resistive, and 
the "convulsion” is erratic and atypical 

Narcolepsy is charaeterUed by Irrevers- 
ible sleep attacks of brief duration, freq:uently 
associated with catalepsy (sudden loss of mus- 
cle tone, with no loss of consciousness pre- 
cipitated by acute emotional disturbances such 
as fright or laughter) 

Complications . 

Fractures and soft tissue injuries may 
occur during seizures. Mental and enaotlonal 
changes, particularly in poorly controlled 
epileptics, sometimes occur. Behavioral or 
emotional components may mask an underlying 
convulsive disorder Examples are disorien- 
tation, hallucinations, excitement, incoherent 
speech, erratic behavior, automatisms, men- 
tal dullness, and irritability. 

Treatment. 

The objective of therapy is complete sup- 
pression of symptoms, though In many cases 
this Is not possible. Most epileptics must 
continue to receive anticonvulsant therapy 
throughout life. However, if seizures are en- 
tirely controlled for 3-5 years, the dosage 
may be slowly reduced (over a period of 1-2 


years) and finally withdrawn to ascertain if 
seizures will recur. 

The patient must be acquainted with his 
disease and encouraged to become a member 
of local branches of groups interested in the 
welfare of epileptics, such as the American 
Epilepsy Society, the United Epilepsy Associ- 
ation, and the National Epilepsy League. Pa- 
tients may receive information regarding re- 
search and treatment from these organizations 

Excellent books about epilepsy are W.G. 
Lennox Science and Seizures, Harper. 1941, 
T.J Putnam On Convulsive Seizures, A Man- 
ual for Patients, Llppincott, 1945, and P, A. 
Gibbs and F.W Stamps* Epilepsy Handbook. 
Thomas, 1958 

Epileptic patients should avoid hazardous 
occupations and driving. It Is Important to 
maintain a regular program of activity to keep 
the patient in optimal physical condition but 
avoiding excessive fatigue. Forbid all alcohol 
Treat emotional factors aa indicated. Impress 
upon the patient the absolute necessity of faith- 
ful adherence to the drug regimen. An epilepsy 
identification card should be carried at all 
times 

Except in status epilepticus, no specific 
treatment is usually given durmg an attack 
except to protect the patient from injury. Anti- 
convulsant measures (see also p, 436) in the 4 
principal types of epilepsy are as follows* 

A. Grand Mai* Caution* Never withdraw 
anticonvulsant drugs suddenly 

I, Diphenylhydantoin sodium (Dilantin®) is 
the drug of choice Give 0 1 Gm. (1 gr. ) 
after the evening meal for 3-7 days, increasing 
dosage by 0, 1 Gm. dally every week until 
seizures are brought under control If attacks 
are severe and frequent, it may be necessary 
to begin with 0, 3 Gm. (5 gr. ) daily on the first 
visit. The average dose Is 0. 4-0. 6 Gm. (6-9 
gr. ) dally. After convulsive seizures are con- 
trolled. the dosage may be reduced If desired, 
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but the dosage should immediately be raised 
again If symfrtoms return 

2 Phenobarbital - If the patient Is on 
maximum dosage of diphenylhydantoln and 
there la Inadequate response, give phervobar- 
bllal In addition to dlphenylhydantoin increas- 
ing dosage as with diphenylhydantoln, while 
maintaining full dosage of diphenylhydantoln 
Some clinicians prefer to begin with pheno- 
barbital and maintain without diphenylbydantoln 
if possible In many cases the 2 drugs used 

In combination are more effective than either 
drug used alone 

3 Methylphenylethylhydantoin (Mesantoin®*) 
If excessive gum hypertrophy results from the 
use of diphenylhydantoln methylphenylethyl- 
hydantoin may be tried in its place The dos- 
age la the same This drug may be effective 
where grand mal and petit mal coexist Do 

not change suddenly to methylphenylethylhydan- 
toin, but gradually substitute for diphenylhydan-^ 
toin Combinations of both may prove more 
useful than the Individual drugs 

4 Bromides primidone (MysoUne®) 
mephobarbltal (Mebaral*) or ethotoln (Pega- 
none*) may be tried (see p 436) 

B Petit Mal In very mild petit mal if 
attacks are rare, treat only with phenobarbital 
Mild attacks can often be treated successfully 
with amphetamine sultate (Benzedrine®), b-lO 
mg 2-3 times daily Oo not use amphetamine 
If the patient also has grand mal, because this 
drug may precipitate grand mal attacks Glu 
tamie acid, 8-10 Cm daily, may decrease 
the number of attacks 

For moderate and severe petit mal, tri- 
methadione (Trldlcne*), Is the drug of choice 
Unfortunately it is not an entirely safe drug 
since it causes bone marrow depression In 
some patients Caution Whenever this drug 
Is used, perform CBC once or twice a week for 
the first month, then every 2 weeks for 2-3 
months and monthly thereafter Begin with 
0 3 Gm. daily and increase the dally dose by 
0 3 Cm every 7 days until attacks are con- 
trolled Do not give more than 2 Gm daily 

If grand mal seizures occur also, trl- 
methadlone may aggravate this tendency, it 
may therefore be necessary to administer 
medication for grand mal seizures simultane- 
ously, and In some cases to stop the trlmeUia- 
dlone Paramethadione (ParatUone®) Is said 
to be less toxic than trimethadlone U is al- 
most equally effective In petit mal attacks, and 
may be effective where other drugs fall Ob- 
serve p-ecautlons as tor trimethadlone 


Phensuximide (Mxlontln®), phenobarbital 
methsuxlmide (Celontin®) acetazolamide 
(Diamo^) or mephobarbital (Mebaral®) may 
prove useful (see p. 436). 

C Status EpllepticuB Amobarbital sodlma 
(Amytal Sodium®). 0 5-1 Gm (71/2-15 gr ) 

I V , may be given Intravenous phenobarbital 
sodium. 0 4-0 8 Gm (6-12 gr ), Injected 
slowly may be used I^raldehyde, 1-2 ml 
diluted in a triple volume of saline I V slowly 
is an effective alternative If the convulsion 
continues, repeat the l.V dose very slowly 
and cautiously, or give 8-12 ml I.M Dl- 
phenylhydantoin sodium (Dilantin Sodium®) 
may be Injected I V at a rate not exceeding 
50 mg (^/4 gr )/mInute A total dosage of 
150-250 mg (21/2-4 gr ) may be required 
General anesthesia may be used if all meas- 
ures fall Diphenylhydantoln sodium (Dilantlfl 
Sodium®) 250-500 mg (4-7V2gr)IM dally 
or phenobarbital sodium 30-60 tng (V^-lgf) 
I M q 1 d (or both), may be required until 
the patient is able to take medication orally 

D Psychomotor Epilepsy patients must 
be watched and guarded to prevent Injury to 
themselves or others Dlphenylhydantoin 
sodium (Dilantin®), with or without phenobar* 
bltal as for grand mal epilepsy. Is the If***" 
ment of choice Phenacemlde (Phenurene*) !• 
also effective Give initially 0 5 Cm t 1 d 
and increase (until symptoms are controlled) 
up to 5 Gm dally in 3-5 equal doses Methyl" 
phenylethylhydantoln (Mesantoin®), meph^ 
barbital (Mebaral*) primidone (MysoUne*) 
acetazolamide (Dtamox®), and methsuximlde 
(Celontin®) alone or In combination with other 
drugs are frequently useful 

Prognosis 

In epilepsy due to identifiable lesions, tb* 
outcome varies with the underlying disease 
In Idiopathic epilepsy, skillful use of sntlcon* 
vulsant drugs causes significant Improvement 
in the great majority of cases 

Crawley, J.W The over-aU management of 

the adult epileptic. M Clin North America 

42 317-26, ISSa 

DeJong, B.N. Psychomotor or temporal lobe 

epilepsy Neurology 7 1-14, 1957. 
Pwifleld, W, , & others Symposium on post- 
traumatic epilepsy Epilepsia 2 109-43, 
1861 
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CONGENITAL CNS DEFECTS 


SYBINGO^tYEUA 


CssentialB of Diagnosis 

• Loss of pain and temperature sense 
but preservation of other sensory 
function {painless burning or injury 
to hands) 

• Weakness, hyporeflexia or areflexia, 
wasting of muscles at level of spinal 
cord Involvement (usually upper 
limbs and hands) 

• Hyperreflexla and spasticity at lower 
levels 

Differentiate from other disorders 
Involving the spinal cord such as tu- 
mors, platybasia, and cervical spine 
anomalies, from tabes dorsalis from 
amyotrophic lateral sclerosis (no 
sensory loss), and from multiple 
sclerosis (no diffuse involvement or 
pain-temperature dlesocUtion) 

General Considerations 

Syringomyelia Is a disease of the spinal 
cord and brain stem of unknown cause, associ- 
ated with gliosis and cavitation of the spina] 
cord and brain stem The onset of syraptoms 
la usually In the third or fourth decade A1 
though the etiology is not known, a develop- 
mental defect has been Inferred because other 
congenital defects are usually present also A 
coincidence of syringomyelia and intramedul- 
lary lumors (gliomas, tiemanglomaiS^ has also 
been noted 

Clinical Findings 

The characteristic clinical picture is that 
of muscular wasting and weakness dissocia- 
tion and loss of the pain-temperature sense, 
and signs of injury to the long tracts 

A Symptoms and Signs The most com- 
mon form Is cervical syringomyelia involving 
the cervical spinal cord Loss of pain and 
temperature sensibility in the cervical and 
thoracic dermatomes in shawl-like distribu- 
tion is characteristic The following arc 
variably present Painless bums of the fingers 
or forearms atrophy of the small muscles of 
the hands (usually present), weakness and 
atrophy of the shoulder girdle muscles, 
Homer's syndrome, nystagmus, vasomotor 
and trophic changes of the upper extremities, 
absence of deep reflexes of the upper extremi- 


ties, Charcot joints in affected limbs, spas- 
tlci^ and ataxia of the lower extremities, and 
neurogenic bladder 

Involvement of the lumbosacral spinal 
cord may also occur, with weakness and 
atroply of the lower extremities and pelvic 
girdle, dissociated sensory loss in the lumbo- 
sacral area, bladder paralysis, and vasomotor 
and trophic disturbances of the lower extrem- 
ities 

When the medulla oblongata of the brain 
stem IS involved the process may be referred 
to as syringobulbia This is characterized by 
atrophy and fibrillation of the tongue, loss of 
pain and temperature sensibility in the face, 
and nystagmus Dysphonla and respiratory 
stridor may occur 

B Laboratory Findings Myelography 
discloses the presence in many cases of partial 
or complete block in the zone of the syringo- 
myelia A characteristic deformity of the con- 
trast column may be noted on the myelogram 

Differential Diagnosis 

Spinal cord tumor gives a charaeieristie 
myetographic deformity, and is mere apt to be 
associated with complete subarachnoid spinal 
block 

In multiple sclerosis the symptoms are 
intermittent and there are usually no associ- 
ated trophic changes or scoliosis and no dis- 
sociation or loss of pain and temperature aen- 
sibili^ 

Amyotrophic lateral sclerosis la charac- 
terized by symmetric, widespread muscle 
wasting with no sensory loss, and fascicuU- 
tions of muscle In tabes dorsalis serology Is 
positive, Argyll Robertson papSls may be pres- 
ent, and the areas of cutaneous sensory deficit 
are smaller 

Platybasia and cervical spine anomalies 
show characteristic skull and cervical spine 
x-rays and characteristic myelograms 

Treatment 

The treatment varies with the degree of 
clinical involvement and evidence of block on 
myelography Laminectomy and decompres- 
sion may be required, with needle aspiration 
or myelotomy through the posterior median 
fissure of the spinal cord In properly selected 
cases Roentgen therapy of the affected area 
of the spinal cord has also been recommended, 
but the effects are poor 

Prognosis 

Syringomyelia is slowly progressive over 
a period of many years Severe incapacity 
may occur because of paralysis, muscular 
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atrophies, and sensory defects In spinal 
cases, intercurrent infections, especially of 
the bladder, commonly occur In syringo- 
bulbia death may occur In several months 
because of the destruction of vital medullary 
nuclei 


Netskj, At Syringomyelia A clinlcopatho 
logic study Arch Neurol 70 741-77, 

1953 


CERVICAL RIB SYNDROME 


The brachial plexus and subclavian artery 
may be compressed In the neck by a rudimen- 
tarj cervical rib fibrous band first thoracic 
nb or tight scalene muscle gi\,dng rise to 
sensory, motor or vascular symptoms in one 
or both upper extremities The onset of symp 
toms has been related by some to the loss of 
tone in shoulder girdle muscles with age or 
excessive trauma to these parts Incurred by 
lif*lng or spraining 

Clinical Flndinga 

Cervical ribs rudimentary or fully de- 
veloped are relatively common although fre- 
quently asymptomatic Although they are 
often bilateral, cervical ribs may give rise to 
unilateral compUlots Prominence of the 
lower neck above the clavicle on one or both 
sides may be obvious on Inspection Pressure 
in this region will give rise to local pain as 
well as pain referred to the hand and arm 
Pain and paresthesia particularly In the ulnar 
portion of the hand and forearm most com- 
monly occur Impaired perception of pain 
and light touch in the hand or forearm and 
muscula- weakness of small hand muscles 
maj also be present Coldness and blueness 
of the hand and diminished pulsation m the 
radial and ulnar arteries may be noted 
Homer a syndrome, resulting from damage to 
cervical sympathetics has occurred Adson's 
test or maneuver is usually positive on the af- 
fected side The patient, seated with hands 
resting on thighs takes a rapid deep inspira- 
tion holds hia breath, hyperextends his neck 
and turns his head as far as possible first to 
one side and then the other Obliteration of 
the pulse on one side Is considered a positive 
test 

Treatinent Prognosis 

The clinical course is variable Frequent 
remissions or slow progression occur Tem- 
porary relief may be obtained by wearing a 


sling support on the affected extremity Rest 
in bed, traction on the neck, and the use of 
pillows to support the shoulders are also help 
ful Surgical removal of cervical ribs, divl 
slon of fibrous bands, or section of the scaler 
anttcus muscles may give permanent relief 


VASCULAR DISEASES OF 
THE CNS 


CEREBROVASCULAR ACCIDENIS 
(Strokes) 


Essentials of Diagnosis 

• Sudden onset of neurologic complaints 
varying from focal motor or hypes 
thesla and speech defects to profound 
coma 

• May be associated with vomiting con 
mlsions or headaches 

• Nuchal rigidity frequently found 

Differentiation from brain tumor, 
subdural hematoma, meningitis or 
encephalitis, hypertensive encepha- 
lopathy, multiple sclerosis, and other 
nervous disorders may be quite diffi- 
cult Cerebrovascular accident may 
cause an almost unlimited variety of 
neurologic symptoms, including hemi- 
plegia. homonymous hemianopsia, 
monocular or binocular blindness, 
aphasia hereihypesthesia, dizziness, 
quadriplegia, dysphagia slurred 
speech drowsiness confusion stu- 
por and coma 

General Considerations 

Cerebrovascular accident or stroke is a 
focal neurologic disorder due to a pathologic 
process in a blood vessel In most cases the 
onset Is abrupt and evolution rapid, and symP' 
toms reach a peak within seconds minutes, o 
hours Partial or complete recovery may oc- 
cur over a period of hours to months 

Three basic processes account for most 
cerebrovascular accidents thrombosis (about 
60%) embolism (about 20%), and hemor^asc 
(about 20%) Other infrequent causes Include 
recurrent Ischemic attacks, hypertensive en- 
cephalopathy, migrainous hemiplegia, and 
syncope 

Cerebrovascular accident is uncommon ir 
persons under 40 years of age The most frc 



Cerebrovascular Accidents 441 


quent predisposing Illnesses in cerebral throm- 
bosis are cerebral arteriosclerosis, syphilis 
and other Infections, dehydration, and trauma 
Cerebral embolism may consist of small pieces 
of blood clot, tumor, or fat, or clumps of bac- 
teria Cerebral hemorrhage Is usually caused 
by rupture of an arteriosclerotic cerebral ves- 
sel. Subarachnoid hemorrhage is usually due 
to rupture of a congemtally weak blood vessel 
or aneurysm 

Occlusion of a cerebral artery by throm- 
bosis or embolism results In a cerebral In- 
farction with its associated cllmcal effects 
Other conditions may on occasion also produce 
cerebral infarction and thus may be confused 
with cerebral thrombosis or embolism These 
include cerebral venous thrombosis, cerebral 
arteritis, systemic hypotension, reactions to 
cerebral angiography and transient cerebral 
ischemia 

Transient cerebral ischemia may also oc- 
cur without producing a cerebral infarction 
Premonitory recurrent focal cerebral ischemic 
attacks may occur and are apt to be in a re- 
petitive pattern in a given case Attacks may 
last for 10 seconds to one hour, but the average 
duration Is 2-10 minutes As many as several 
hundred such attacks may occur 

ffarrowing of the extracranial arteries 
(particularly the internal carotid artery at its 
origin in the neck] by arteriosclerotic patches 
has been tncrlminated in some cases of tran- 
sient cerebral ischemias and infarction 

Clinical Findings 

A. Early Symptoms and Signs Variable 
degrees and types occur The onset may be 
violent, with the patient falling to the ground 
and lying inert like a person In deep sleep 
with flushed face, stertorous or Cheyne- 
Stokes respirations, full and slow pulse, and 
one arm and leg usually flaccid Death may 
occur in a few hours or days Lesser grades 
of stroke may consist of slight derangement 
of speech, thought, motion sensation, or 
vision Consciousness need not foe altered 
Symptoms may last seconds to minutes or 
longer, and may persist indefinitely Some 
degree of recovery Is Invariable 

Premonitory symptoms may include head- 
ache. dizziness, drowsiness, and mental con- 
fusion Focal premonitory symptoms are 
more likely to occur with thrombosis 

Generalized neurologic signs are most 
common with cerebral hemorrhage and include 
fever, headache, vomiting convulsions, and 
coma Nuchal rigidity Is frequent with sub- 
arachnoid hemorrhage or intracerebral hemor- 
rhage Mental changes are commonly noted in 
the period following a stroke and may Include 


confusion, disorientation and memory defects 
Specific focal signs and symptoms are apt to be 
associated with disorders of particular arteries 

1 Middle cerebral artery - Contralateral 
monoparesis or hemiparesis, numbness, ting- 
ling, dysphagia, homonymous hemianopsia, 
Bclntillating scotomas 

2 Anterior cerebral artery - Weakness 
or numbness of the opposite leg, reflex incon- 
tinence 

3 Posterior cerebral artery - Hemianop- 
sia, scintillating acotomas, possibly blindness 

4 Internal carotid artery - Contralateral 
weakness, numbness, or dysphagia, transient 
blindness or amblyopia 

5 Vertebral and basilar arteries - 
Dizziness, monoparesis, hemiparesis. or 
quadriparesls, bilateral numbness, staggering 
gait, ataxia, diplopia, dysphagia, dysarthria, 
blindness, deafness, confusion, or loss of 
memory and consciousness 

B Late Symptoms and Signs Survivors of 
the acute phase of stroke often enter a con- 
valescent or chronic recovery phase Varied 
signs and symptoms may be present, usually 
resembling the acute manifestations and re- 
lated to the location and degree of brain Infarc- 
tion or hemorrhage Recovery is sometimes 
remarkably complete, so that altered brain 
function may be hardly demonstrable even with 
special tests (EEC, psychometriee. pneumo- 
encephalography. etc ) Generally, however, 
patients have lesser degrees of their initial 
defects (e g , hemiparesis numbness, aphasia, 
hemianopsia, impaired mentation) Paralyzed 
limbs and parts in this later stage usually show 
signs of upper motor neuron disease spastic 
weak muscles with little muscle atrophy, hy- 
peractive deep reflexes, diminished or absent 
euperficlal reflexes, and pathologic reflexes 
such as a positive Babinski’s sign 

C Laboratory Findings « Careful lumbar 
puncture will reveal bloody CSF, often under 
increased pressure, in cerebral or subarach-K 
nold hemorrhage 

D X-ray Findings Cerebral angiography 
Is essential for the diagnosis of aneurysms aiid 
vascular malformations, and may show narrqwr- 
ing, occlusion, or other abnormality of extra- 
cranial as well as intracranial vessels. Skull 
x-rays may show a displaced pineal gland, or 
calcification within the vascular malformatioii 
or aneurysm 

E. Special Studies The EEG is abnormal 
inmost major cerebrovascular accidents and 
may be used serially to help follow the clinical 
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♦Modified and reproduced with permission from J G Chusid and J J McDonald Correlative 
^cu^oanatomy and Functional Ncurolo^ Eleventh Bdttion {Lange 1062) 
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course ECG may establish the presence of 
“silent” recent myocardial infarct, which Is 
a contributing factor in certain cerebral in- 
farctions 

Differential Diagnosis 

In brain tumor there is a progression of 
clinical findings, elevated CSF pressure and 
protein, and papilledema Focal neurologic 
signs are common 

Patients with subdural hematoma give a 
history of head trauma, and there is visible 
evidence of head injury a shift of the pineal 
gland on skull x-ray, and a characteristic 
angiogram 

Meningitis and encephalitis are differen- 
tiated on the basis of CSF changes (clouding, 
increased cells, protein, pressure, positive 
culture) 

Hypertensive encephalopathy is associated 
with elevated BP. and the episodes are fre- 
quently transient 

Multiple scleroais shows diffuse neuro- 
logic findings, and the clinical course is char- 
acterized by remission and then progression 

Treatment. 

A Acute Stage or Onset 

1 General Measures - Place the patient 
at complete bed rest and handle him carefully 
to avoid injury If he is agitated, give tran- 
quiUzers or sedatives as necessary If he is 
unconscious or unable to swallow do not at- 
tempt to give feedings by mouth Maintain 
nutrition with tube feedings or by parenteral 
means Catheterization may be necessary if 
spontaneous voiding does not occur 

2 Lumbar puncture - If hemorrhage has 
occurred, lumbar puncture may be performed 
very cautiously, removing just enough fluid to 
relieve severe headache Caution Do not 
attempt to elicit Queckenstedt a sign in patients 
with suspected hemorrhage 

3 Anticoagulant therapy - Maintenance on 
anticoagulant therapy (see p 256) has been 
advocated for treatment and prevention of 
cerebral thrombosis or embolism and for 
thrombosis or insufficiency of the carotid or 
vertebral-basilar system However, recent 
studies by several groups suggest that anti- 
coagulant therapy helps only a few individuals 
in any large series of patients with the cbnical 
picture of stroke The evidence is most prom- 
ising for transient cerebral ischemia The 
risk of hemorrhage, particularly in hyperten- 
she patients, la great 

Narrowing of the extracranial arteries 
(c g , internal carotid) is now being evaluated 
and operative measures to correct the affected 
vessel are being studied 


B Stage of Recovery and Convalescence 
The rehabilitation ol the patient with hemi- 
plegia due to cerebral vascular accident 
should be started early and should be inten- 
sive The details of the rehabilitation program 
are discussed in the Appendix 

Prognosis 

In cerebral thrombosis the outcome Is 
determined to a great extent by the location 
and extent of the infarct as well as the general 
condition of the patient The greater the de- 
lay In Improvement the poorer the prognosis 
In cerebral embolism, the underlying co>j- 
dition and the presence of emboli In other or^ 
gans are significant factors 

In Intracerebral hemorrhage the prognoses 
IS poor, particularly in the presence of hyper- 
tension and arteriosclerosis Intraventricular 
or brain stem hemorrhage is a discouraging 
sign 

If the patient survives the acute attack thg 
prognosis for life may be good With active 
rehabilitation many patients are able to walk 
and care for themselves Return of useful 
function to the upper extremity occurs less 
often Patients can be trained to achieve 
some degree of recovery The pregnosia for 
functional recovery is poor in those patients 
with severe residual organic mental syndrome 
or sensory aphasia, and in those patients wltl) 
profound, irreversible, or massive Infaretiot) 
or hemorrhage 


A classification and outline of cerebrovasculer 
disease Neurology 8 38S-434, 1958 
International Conference on Vascular Disease 
Neurology, Vol. II, No 4, Part 2, 1961. 
Millikan, C.H. Diagnosis and management 
of cerebrovascular occlusive disease. 

Mod Med 30 148-75, 1962 


INTRACRANIAL ANEURYSM 
(Subarachnoid Hemorrhage) 


Essentials of Diagnosis 
Before Rupture 

• Headache on effort 

• Disorder of cranial nerves 11, HI, and 
V 

• Cranial bruit 

• May be asymptomatic 
After Rupture 

• Sudden onset of severe headache ivith- 
out apparent cause 

• Only brief disturbance of conscious- 
ness 

• Nuchal riglditj 

• Bloody CSF 
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Differentiate from Intracranial tu- 
mor or other causes of sudden Intra- 
cranial hemorrhage 

General Considerations. 

Intracranial aneurysms vary in size from 
S-6 mm to 10 cm in diameter, and individual 
aneurysms may vary in size from time to time 
Larger aneurysms may erode the bones of tbe 
skull and sella turcica and compress adjacent 
cerebral tissue and cranial nerves Most are 
located near the basilar surface of the skull, 
and almost half arise from the internal carotid 
or middle cerebral arteries They usually 
occur singly A coincidence of congenital 
intracranial aneurysms and pol^cyatic kidneys 
and coarctation of the aorta has been noted 
Saccular aneurysms are rare in childhood, 
their peak Incidence is between 35 and 65 years 
of age 

Fusiform dilatation of the basilar arteries 
or the terminal portions of the internal carot- 
ids may occur as a consequence of diffuse 
arteriosclerotic changes Miliary, saccular 
aneurysms frequently occur near the btfurca- 
tion of a vessel In the circle of WlUls and are 
associated with congenital abnormalities of the 
museularls A mycotic aneurysm, the result 
of an arteritis produced by bacterial emboli. 

Is relatively infrequent Larger aneurysms 
may be partially or completely clot-filled, 
occasionally they are calcified 

Clinical Findings 

A. Symptoms and Signs Prior to rupture, 
aneurysms may be asymptomatic or may cause 
symptoms depending upon their location and 
size. Headache on effort and symptoms of 
imolvement of cranial nerves H, HI. and V are 
apt to be present A bruit Is sometimes heard 
over the affected site 

Following rupture, the symptoms are 
those of acute subarachnoid hemorrhage Re- 
current unllaCeral headaches which clinically 
resemble those of migraine sometimes occur 
Convulsions due to cortical Irritation by blood 
may occur, BP is ofien elevated 

B. X-ray Findings By use of carotid or 
vertebral arterial angiography, an aneurysm 
may be demonstrated on x-ray 

Treatment L Prognosis. 

In most cases the patleht survives the 
first attack of hemorrhage, but recurrence of 
bleeding is likely Because of the high mor- 
tality rate associated with spontaneous sub- 
arachnoid bleeding and the probability of re- 
currence of subarachnoid hemorrhage. 
Intracranial aneurysms sre considered a 


serious pathologic entity The choice of sur- 
gical as opposed to medical treatment rests 
upon many circumstances, including the size 
and location of the aneurysm, the clinical 
status of the patient, the skill and experience 
of the surgeon, and the current enthusiasm 
for a particular therapeutic regimen. Various 
surgical procedures. Including “trapping" the 
aneurysm with clips on either side, clipping 
the neck of the sac, and packing muscle around 
the aneurysm, have been successful in some 
cases. 


Crawford, T. • Some observations on the 
pathogenesis and natural history of intra- 
cranial aneurysms. J. Neurol. Neurosurg 
<tP8ychiat.22:25&-66, 1959. 

Walker. A.E. Clinical localization of intra- 
cranial aneurysms and vascular anomalies 
Neurology 6 79-90, 19S6 


CEREBRAL ANGIOMA 


Subarachnoid hemorrhage from a cerebral 
angioma may bear a close clinical resembUnee 
to a ruptured intracranial aneurysm. This 
type of angioma may vary from a few mm 
blemish In the cortex to large masses of tor- 
tuous channels (arteriovenous shunt), and may 
be designated as capillary, venous, or arterial 
(although the vessels are all abnormal) Clin- 
ically, cerebral angiomas sre often associated 
with seizures which usually start in youth and 
are focal in nature The patient may be aware 
of a pulsating mass in the head, and a bruit 
may be audible Roentgenograms may show 
crescentic linear calcifications in the vessel 
walls 

The prognosis for ruptured angioma is 
generally believed to be better than for rupture 
of an aneurysm of the circle of Willis, and 
depends upon the size and site of the lesion 
Surgical removal, when feasible, is performed 
at most centers, however, since a severe neu- 
rologic deficit may follow surgery, particular- 
ly if the dominant cerebral hemisphere Is in- 
volved, the choice of operative versus 
nonoperative treatment often presents the 
clinician with a therapeutic dilemma. 

Stterson, J.H., «t W. McKlssock: A clinical 
survey of intracranial angiomas with special 
reference to their mode of progression and 
surgical treatment. Brain 79:233-66, 1956 
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BRAIN ABSCESS '' ' 


Essentials of Diagnosis. 

• A history of precedlag Infection {e. g. , 
otitis media, mastoiditis, bronchiec- 
tasis. septicemia) is often present. 

• Progressive or focal neurologic fea- 
tures. 

• Evidence of increased Intracranial 
pressure may be present. 

The clinical manifestations and the 
electroencephalographlc, pneumo- 
graphic. and cerebral anglograf^lc 
.CinsV,!^ ir .stay’ iir Atm.* - 

lar to those of other intracranial 
masses 

General Considerations 

Localized suppurations may occur within 
the brain as in other portions of the body 
Following acute purulent Infection, pus In 
brain tissue may be free or encapsulated. 
Abscesses vary In size from microscopic to 
an area covering most of a cerebral hemi- 
sphere. 

Brain abscess is usually caused by staph- 
ylococci or pneumococci, although any of the 
common pyogenic bacteria may be found. The 
organism may gain access to the brain by di- 
rect extension from otitis media, maetoiditls, 
sinusitis, and infected head injuries, or, 
more rarely, via the blood stream from dis- 
tant sources, such as lung infections and bac- 
teremias. 

Abscesses occurring by extension from 
infections of the middle ear or mastoid are 
usually located within the temporal lobe or 
cerebellum. Abscesses occurring by exten- 
sion from the paranasal sinuses usually occur 
In the frontal lobe. Abscesses following bac- 
teremia are apt to be multiple, Metastatic 
abscesses are commonly secondary to suppura^ 
tlve pulmonary infections. 

Clinical Findings. 

A. Symptoms and Signs* A history or 
evidence of preceding infection is usually 
present. Otitis media, mastoiditis, sinusitis, 
bronchiectasis, or pneumonia Is frequently 
present. Focalizing manifestations may oc- 
cur, producing visual field defects, motor and 
other sensory changes, aphasia, and cranial 
nerve palsies similar to those caused by any 
other intracranial mass. 

Signs of increased Intracranial pressure 
may occur, such as papilledema, headache, 
and slowed pulse and respirations. Mild me- 


nlngeal signs may be present, such as a mild 
rigidity of the neck and a positive Kemig sign 
Somnolence and slowing of the mental proces- 
ses are common. The temperature is mild- 
ly elevated and rarely exceeds 102*F. (39*C.) 
if complications such as meningitis do not 
occur. 

B. Laboratory Findings Air ventriculog- 
raphy, pneumoencephalography, or cerebral 
angiography Is frequently necessary to de- 
termine the Bite of abscess, 

C. Special Examinations Brain abscesses 
may be located at operation with the use of 
needle aspiration 

Differential Diagnosis 

Brain abscesses may be confused with 
other clinical entitles such as brain tumors, 
leptomeningitis, or encephalitis In brain 
tumor, a history or evidence of preceding in- 
fection la usually absent and the CSF cell 
count la usually normal Leptomeningitis caq 
usually be differentiated by means of a posi- 
tive culture of the CSF Acute fulminating 
leptomeningitis is easily distinguished clini- 
cally from brain abscess, mild leptemeningitts. 
such as tuberculous and syphilitic leptomenin- 
gitis. may be clinically indistlogulslAble. 
Encephalitis usually fails to exhibit the focal- 
izing signs of brain abscess and usually pro- 
vokes more profound and severe changes in 
the sensorlum and personality 

Treatment & Prognosis. 

Treatment consists of operative drainage 
of pus. Surgery is usually delayed until the 
abscess Is (Irmly crtcapsulated If the abscess 
is well encapsulated and if it is practicable to 
do so, excision in toto Is sometimes performed. 
Marsupialization of the cavity, packing of the 
cavity, and various types of incision and drain- 
age are commonly employed After surgical 
drainage has been Instituted, irrigations of the 
abscess cavity with antibiotic solutions are 
helpful. Treatment of the original focus of 
Infection, such as a chronic mastoiditis, is 
sometimes necessary before a brain abscess 
will heal completely. 

The use of chemotherapy has greatly im- 
proved the outlook for brain abscess. It has 
even been maintained that the formation of 
brain abscesses - e. g , in debilitated patients 
with pyogenic Infections elsewhere - can be 
aborted with the use of appropriate antibiotic 
and sulfonamide drugs. Without treatment, 
brain abscess is usually fatal. 


Loeser, E. , & L, Schelnberg* Brain abscess, 
a review of ninety cases. Neurology 7 
601-0, 1957, 
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Splrl, M.P. . Jr . Mothers: Observations on 
current therapy of abscess of the brain 
Arch.Neurol. 81:439-41, 1939 


TRAUMATIC DISEASES OF 
THE CNS 


HEAD INJDHY 


Emergency Evaluation. 

Any patient who gives a history of head 
injury followed by unconsciousness, and any 
unconscious patient who may have sustained a 
head injury, should receive careful neuro- 
logic evaluation Particular effort should be 
made to detect focal or progressive neurologic 
changes Skull x-rays should be taken as 
soon as possible 

The following are the most important 
features of the examination 

(1) State of consciousness - The depth 
and duration of unconsciousness usually re- 
flect the degree of trauma However an in- 
lally alert and well-oriented patient may 
become drowsy, stuporous, and comatose as 
a result of progressive intracranial hemor- 
rhage During the first 24-43 hours it may 
be necessary to awaken the patient hourly to 
evaluate his degree of orientation, alertness, 
and general response to stimulation Caution* 
Do not discharge the patient to home care un- 
less it is certain that a responsible person will 
be on hand to aw'aken him from "sleep every 
hour and to summon aid if he cannot be com- 
pletely aroused 

(2) VItal signs - Temperature, pulse, 
respirations, snd BP should be observed at 
intervals of one-half to 12 hours, depending 
upon the extent of Injury 

(3) Paralysis - In the stuporous or un- 
conscious patient, paralysis can be demon- 
strated only by careful examination Loss of 
strength and motion, although of minimal 
grade, may indicate imracranlal hemorrhage 

(4) Ocular signs - The pupils should be 
observed regularly along with the vital signs 

A fixed dilated pupil often means an Ipsllateral 
epidural or subdural hemorrhage or ipstlateral 
brain damage Ophthalmoscopic examination 
may reveal evidence of papilledema (due to 
intracranial pressvirej or retinal hetnorrhage 

(5) Convulsions are apt to occur soon 
after a head Injury, focal (jacksonlanj convul- 


sions suggest an irritative lesion of the con- 
tralateral cerebral hemisphere Cerebral 
contusion and laceration, often in association 
with epidural, subdural, or intracranial hem- 
orrhage causes focal convulsions 

{6) Nuchal rigidity - Although nuchal 
rigidity may result from the subarachnoid 
bleeding often associated with head Injuries, 
cervical spine injury must be ruled out by 
appropriate x-ray and cUcucal examinations 
(7) Bleeding from the ear - Otorrhagia 
suggests basilar fracture through the petrous 
pyramid of the temporal bone, but it may also 
occur as a result of traumatic rupture of the 
tympamc membrane or laceration of the mu- 
cous membranes without perforation of the 
drum 

General Considerations 

Craniocerebral injuries are frequently 
classified on the basis of the nature of the 
Injury to the skull although the prognosis for 
recovery depends primarily upon the nature 
and severity of the damage to the brain. 

Closed head Injuries are those in which 
there Is no injury to the skull or in which the 
skull injury is limited to simple undisplaced 
fracture of the skull They msy be considered 
clinically as mild, moderate, or severe Miid 
head injuries are characterized by brief loss 
of consciousness (seconds to minutes) without 
demonstrable neurologic changes (usually the 
same as cerebral concussion), CSF findings 
are usually normal Retrograde amnesia may 
be present Moderate head injuries are char* 
actenzed by longer periods of unconsciousness, 
frequently with abnormal neurologic signs, and 
are often associated with cerebral edema and 
contusion Severe head injuries cause pro- 
longed unconsciousness and abnormal neuro- 
logic signs and are usually associated with 
cerebral contusion and laceration 

Open head injuries Include scalp lacera- 
tions, compound fractures of the skull, and 
various degrees of cerebral destruction If 
fragmentation of bone occurs, there will be 
extensive associated contusion and laceration 
of the brain Consciousness may not be Im- 
patred at first, although depression of con- 
sciousness may occur later If progressive 
intracranial bleeding or edema occurs Scalp 
lacerations should be sutured immediately un- 
less they overlie a depressed fracture or 
penetrating wound of the skull, in which case 
the skin wound is treated in conjunction vflth 
the fracture in the operating room 

Fractures may be simple or compound, 
and Unear (with no displacement of fragments), 
comminuted, or depressed 
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Cerebral edema (“wet brain ') following 
head injury is believed to be due to brain 
swelling Clinically, there is considerable 
variation in the severity of the findings Local- 
izing signs such as conviJslons, hemiplegia, 
and aphasia are not uncommon CSF pressure 
is usually slightly increased At operation, 
the brain looks very pale and swollen 

Contusion or bruising of the bram at or 
directly contralateral to the zone of impact 
(contrecoup injury) may be limited to the super- 
ficial cortex, or associated hemorrhage Into 
the underlying bram may also occur Contu- 
sions frequently occur along the base of the 
posterior frontal lobes and the adjacent tem- 
poral lobe tips Brain contusion is often clini- 
cally indistinguishable from concussion or 
laceration of the brain 

Brain laceration (a tear in the substance 
of the brain) usually occurs at the point of 
application of great force to the head or direct- 
ly opposite (contrecoup effect) Lacerations 
Involving the base of the brain usually cause 
death In a short time Focal neurologic signs 
may persist after the acute episode has sub- 
sided Associated subarachnoid or intra- 
cerebral hemorrhage is usually present, and 
the CSF is bloody Brain laceration (or con- 
tusion) may occur with no injury (or minimal 
Injury) to the skull The frontal and temporal 
lobes are common sites Minor injuries may 
cause tearing of the brain and meninges and 
extensive hemorrhagic necrosis of the cortex 
and subcortical white matter Associated 
hemorrhage of the basal ganglia and bram stem 
may also occur Laceration of arachnoidal 
vessels may result In subarachnoid bleeding 
or the formation of subdural hematoma Tear- 
ing of the middle meningeal artery or the dural 
sinuses or vefns may be fbffowea' by bfeea'mg 
into the extradural spaces 

Clinical Findings 

A Symptoms and Signs Transient loss of 
consciousness lasting seconds to minutes oc- 
curs classically with concussion of the brain 
In coma which lasts for several hours or days 
there is a likelihood of edema or of contusion 
and laceration of the brain The period of corns 
depends upon the extent and site of injury, in 
severe cases it may last tor several hours 
days, or weeks 

After the patient recovers consciousness, 
symptoms and signs are related to the severity 
and nature of associated brain injury With 
mild concussion, the patient may be normal 
within a few minutes, with laceration or con- 
tusion of the brain, mental confusion is apt to 
be present Hemiplegia, aphasia, cranial 
nerve paralysis, and other focal neurologic 


signs may also be noted depending upon the 
nature and extent of the brain injury The 
ipsilateral pupil is often dilated In dural hem- 
orrhage 

In the recovery phase and for months 
thereafter there may be complaints of head- 
ache, dizziness and personality changes 
(“post-traumatic cerebral syndrome") 

Loss of memory for the period immediate- 
ly after recovery of consciousness (post- 
traumatic amnesia] and for the period immedi- 
ately preceding the Injury (pretraumatic or 
retrograde amnesia) may occur and is often 
related to the extent of brain damage 

If the patient remains unconscious, diag- 
nosis of a progressive Intracranial hemor- 
rhagic lesion is difficult Vital signs (pulse 
rale, respirations, BP) may change, although 
these are not reliable In case of deepening or 
unusually prolonged coma exploratory trephi- 
nation is indicated, cerebral angiography may 
show pathognomonic features of subdural, epi- 
dural. or intracerebral hemorrhage Pro- 
longed unconsciousness is believed to indicate 
severe damage to the brain stem usually due 
to secondary hemorrhage or compression of 
the brain stem 

B Laboratory Findings 

1 Lumbar puncture fa advisable to es- 
tablish the presence of subarachnoid hemor- 
rhage and to establish a base-line appearance 
and pressure of the CSF CSF is frequently 
normal in all respects in brain concussion or 
cerebral edema With contusion or laceration 
of the brain bloody CSF under increased pres- 
sure may be found 

2 Skull x-rays should be taken as soon 
as the patient s physical condition permits 
Cerebral angCograpfty may fiefp demonstrafe 
subdural or intracerebral hematoma A pneu- 
mogram often is useful in demonstrating ven'. 
tncular distortion shift, or dilatation follow- 
ing head Injury 

3 EEC may be of diagnostic and prog- 
nostic aid in selected cases 

Differential Diagnosis 

The history of a blow to the head makes 
the etiology of the unconsciousness evident, 
however, especially where a history of traunja 
is lacking, it is necessary to differentiate head 
injury from other causes of unconsciousness 
such as diabetic, hepatic, or alcoholic coma, 
cerebrovascular accident, and epilepsy (whei^ 
trauma to the head may actually occur during 
the attack) 

Differentiate the neurologic findmgs fol- 
lowing head injuty from those caused by epi- 
dural hematoma, subdural hematoma, brain 
tumor, etc 
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Complications t Sequelae. 

The complications of head injuries include 
vascular lesions (hemorrhage, thrombosis, 
aneurysm formation). Infections (meningitis, 
abscess, osteomyelitis) rhlnorrhea and 
otorrhea, pneumatocele, leptomenlngeal cysts, 
cranial nerve injuries, and focal brain lesions 
The sequelae Include convulsive seizures, 
psychoses mental disturbances, and the post- 
traumatic cerebral syndrome 

A. Subarachnoid Hemorrhage Bleeding 
into the subarachnoid space is often aseoclaled 
with other types of brain Injury and is relative- 
ly common in traumatized patients uho have 
been unconscious for one hour or more The 
clinical and diagnostic features of traumatic 
and spontaneous subarachnoid hemorrhage are 
similar Painful stiffness of the neck and the 
presence of fresh blood in the CSF are the usual 
findings 

B. Subdural Hematoma. Acute subdural 
hematoma may occur after a head Injury in 
association with contusion or laceration of the 
brain. In such cases, especially vihen the sub- 
dural hematoma is not massive, the patient's 
eUnieal course may be unaffected by evacu- 
ation of the subdural hematoma. In chronic 
aubdural hematomas, particularly when a 
history of head Injury is not obtained, the 
clinical course may be variable or suggestive 
of an intracranial mass. In Infants, the diag- 
nosis may be readily established by direct 
needle aspiration of the subdural space at the 
lateral margin of the open anterior fontanelle 
(subdural tap). In others, the cerebral angio- 
gram remains the single most reliable diag- 
nostic test, since a highly specific angiographic 
pattern is usually found However, changes 
suggestive of subdural hematoma may also be 
noted in skull x-ray (shift of pineal), pneumo- 
gram (shift and distortion of ventricle), and 
electroencephalogram (focal low amplitude or 
alow waves). 

C. Extradural Hemorrhage Extradural 
hemorrhage classically follows traumatic 
rupture ol the middle meningeal artery or 
vein, and may be difficult to detect early A 
blow on the temporal area, with dazing or 
transient loss of consciousness and apparent 
quick return to normal, usually occurs A 
“lucid interval,” lasting as long as a day or 
more In extreme cases, customarily follows, 
during this time the patient develops sl^s of 
increased Intracranial pressure This is 
caused by the continued steady accumulation 

of blood in the extradural space from the bleed- 
ing middle meningeal vessel 


Trephining of the skull Is frequently nec- 
essary to make the diagnosis Blood may thei 
be evacuated through the trephine openings 

A fracture which by x-ray is found to 
cross the middle meningeal groove should 
raise the suspicion that this sj ndrome may be 
present 

D. Intracerebral Hemorrhage A large 
subcortical hematoma may develop, but the 
most common findings are multiple small 
Intracerebral hemorrhages near the contused 
area The angiographic pattern is character- 
istic 

E Rhlnorrhea and Otorrhea- Rhinorrhea 
(leakage of CSF from the nose) may follow 
fracture of the frontal bone with associated 
tearing of the dura mater and arachnoid Erect 
posture, straining, and coughing usually cause 
an Increase m the flow of fluid Replacement 
of lost fluid by air entering the cranial vault 
through the same (or a similar) pathway majf 
give rise to an aerocele Otorrhea (leakage of 
CSr from the ear) is usually of serious prog- 
nostic importance since tt Is caused by Injur- 
ies to the mere vital areas of the base of the 
brain 

Infection and meningitis are potential 
hazards In both Instances and may be prevented 
by the early use of prophylactic antibiotic ther- 
apy In the case of rhinorrhea, surgical re- 
pair of the dural tear may be necessary to stop 
the flow of CSF and to close off a potential 
route of infection 

F Cranial Nerve Paralysis Injury to the 
cranial nerves may occur Commonly affected 
nerves are the olfactory (anosmia), facial 
(paralysis) auditory (tinnitus and deafness), 
and optic (atrophy) 

G Post-traumatic Syndrome The post- 
traumatic syndrome Is more common after 
serious head Injuries, but severe symptoms 
may be produced by relatively minor injuries 
Headache, giddiness, easy fatigability, mem- 
ory defects, and impaired ability to concen- 
trate are common complaints Personality 
changes are not uncommon Changes of pos- 
ture, exposure to sunlight or heat, exercise, 
and alcohol ingestion are apt to make the symp- 
toms worse 

On pathologic examination the brain may 
appear normal or may show severe cortical 
alro{^y and ventricular dilatation 

H Post-lrauraatic Epilepsy The exact 
incidence of seizures following head injuries is 
not known In general, the more severe the 
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Injury, the greater the possibility of seizures 
EEG studies are important In establishing the 
diagnosis 

I Other Complications of Head Injuries 

1 Increased intracranial pressure may 
be manifested by changes in the level of con- 
sciousness, headache restlessness, unequal 
pupils a slowly falling respiratory rate a 
falling pulse rate a slowly rising BP, papil- 
ledema, hemiparesls, and elevated CSF pres- 
sure Intracranial bleeding (subdural epi- 
dural, or intracerebral) must be ruled out 

2 Wound Infection or osteomyelitis may 
be prevented by prophylactic antibiotic therapy 
In patients with compound or depressed frac- 
tures of the skull, rhlnorrhea, otorrhea, or 
extensive scalp lacerations, and by meticulous 
aseptic technic for all dressings 

3 Pulmonary infections or atelectasis 
may be prevented or treated by the proper use 
of suction, positioning on the side or if nec- 
essary, Intubation or tracheostomy 

4 Hyperthermia may result from ln)uty 
to the hy^thalamus or brain stem local or 
general infection or marked dehydration 

5 Shock usually occurs in patients with 
head injuries complicated by other severe 
Injuriee to the trunk and extremities and must 
be treated at once (see p 2) 

Treatment 

A Emergency Measuree 

1 Treat shock if present parenterally 
administered fluids and blood may be required 
(see p 2) 

2 Maintenance of an adequate airway and 
pulmonary ventilation Is vital The patient 
should be placed prone, with head turned to one 
side to facilitate drainage of secretions from 
mouth and to keep the tongue from obstructing 
the pharynx Endotracheal intubation or 
tracheostomy may be necessary to maintain 

an open airway Give oxygen if necessary 
(see p 163) 

B General Measures 

1 During the acute or initial phases, 
restlessness may be a disturbing factor 
Special nursing care and paraldehyde may be 
required Avoid morphine because of its 
medullary depressant effects Catheterization 
of a full bladder may ameliorate restlessness 
Lumbar puncture and removal of a small 
amount of bloody CSF may also relieve an 
agitated patient 

2 Antibiotic treatment is always indicated 
If there Is active bleeding or discharge from 
the nose or ears Give procaine penicillin G, 
600 000 units b i d , or broad-spectrum 


antibiotics, until the danger of infection is 
past 

3 Continued careful observation is essen- 
tial 

Course & Prognosis 

Prognosis and course are related to th^ 
seventy and site of cranial injury With 
simple concussion recovery is usually rapi^ 
With laceration of the brain, mortality may be 
40-507» 

Subdural or epidural hematoma ordinarily 
requires prompt surgical evacuation In order 
to prevent death or serious neurologic compli- 
cations 

In general, residual symptoms and signs 
in patients with head trauma are likely to be 
more extensive and incapacitating in those 
with the more severe types of brain injury It 
is not uncommon however for patients to re- 
main symptomatic (headache dizziness im- 
paired memory personality changes) even 
though neurologic diagnostic studies are neg- 
ative 

Predictions regarding the clinical outcome 
are more accurate when made 6-12 months 
after the injury or when the clinical status of 
the patient has stabilized Great variations 
occur in Individual cases A patient in whom 
subdural hematoma has been successfully ra- 
moved may recover completely On the other 
hand many patients continue to have severe 
complaints after an apparently trivial head 
injury A complicating factor In many cases 
is the role played by the "secondary gain for 
the patient via lawsuits insurance and other 
types of compensation 


Curdjlan, E S , & others Symposium on head 
injuries J Heurosurg 15 125-54, 1358 
Ruge, D Neurological evaluation of the pa- 
tient with craniocerebral injury Am J 
Surg DB 918-20, 1959 

Schneider, R C The diagnosis and treat- 
ment of trauma to the central nervous syg- 
tem M Clin North America 40 1369-84, 
1956 
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HERNIATION OF 
INTERVERTEBRAL DISK 


Essentials of Diagnosis Lumbosacral Disk. 

• Back pain aggravated by motion, and 
pain radiating doun the back of the leg 
and aggravated by coJghlng or straining 

• Weakness of muscles decreased sen- 
sation hyporeflexia of leg and foot 

• Sciatic nerve painful to pressure and 
stretch (straight-leg raising) 

• CSF protein may be elevated, myelo- 
grams reveal characteristic delect 

Essentials of Diagnosis Cervical Disk 

• Paroxysmal pains and paresthesias 
from back of neck radiating into the 
arms and fingers, usually in distribu- 
tion of C6, C7. orC8 accentuated by 
coughing sneezing straining 

• Restricted mobility of neck cervical 
muscle spasm 

• Paresthesias and pains in fingers, 
diminished biceps or triceps jerk 
i^cakneas or atrophy of forearm and 
hand muscles 

• Narrowing of vertebral interspace on 
x-rsy, characteristic filling defect or 
deformity on myelogram 

Differentiate the ncuroiogto findings 
from those caused by spinal cord tu- 
mors. and the pain from that caused 
by arthritis and spinal column anom- 
alies 

General Considerations 

In roost cases rupture or herniation of an 
Intervertebral disk is caused by trauma Sud- 
den straining with the back in an ‘'odd position 
and lifting in the trunk-flexed posture are com- 
monly recognized precipitating causes The 
defect mav occur immediately after an injury 
or following an interval of months to years 
The lumbosacral intervertebral disks 
(L5-SI or L4-L5) are most commonly affected, 
producing the clinical picture of sciatica 
Herniation occasionally occurs in the cervical 
region (characterized by cervical radicular 
complaints) rarely in the thoracic region 

Clinical Findings 

A Symptoms and Signs These usually 
depend upon the location and size of the herni- 
ated or extruded disk material Compression 
of a nerve root by a disk may be confined to s 
single nerve root, however, several roots may 
be compressed (e g , cauda equina by disk at 
L5-SI) Larger lesions may even compress 


the spinal cord and produce symptoms com- 
monly associated with tumors 

1 Lumbosacral disk - In the great major- 
ity (over SO''*) rupture of the disk occurs at 
the level of the fourth or fifth lumbar inter- 
space This is characterized by straightening 
of the normal lumbar curve scoliosis toward 
the side opposite the sciatic pain, limitation of 
motion of the lumbar spine. Impaired straight- 
leg raising on the painful side, tenderness to 
palpation in the sciatic notch and along the 
course of the sciatic nerve, mild weakness of 
the foot or great toe extensors, impaired per- 
ception of pain and touch over the dorsum of IVe 
foot and leg (In L5 or SI distribution) de- 
creased or absent ankle jerk, and radiation of 
pain along the course of the sciatic nerve to 
the calf or ankle on coughing, sneezing, or 
straining 

2 Cervical disk herniation (5-10% of 
hermaied disks) - The cervical disks most 
commonly involved are between C5-C6 and 
C6-C7 Paresthesias and pain occur in the 
upper extremities (hands, forearms, and 
arms) In the affected cervical root distribu- 
tion (C6 or C7) Slight weakness and atrophy 
of the biceps or triceps may be present, with 
diminution of biceps or triceps Jerk The 
mobility of the neck is restricted with accentu- 
ation of radicular and neck pains by neck mo* 
tlon. coughing sneezing or straining Long 
tract signs (extensor plantar response, sen- 
sory or motor impairment of lower levels, etc ) 
occasionally occur, indicating compression of 
the spinal cord by the disk 

B Laboratory Findings CSF protein msy 
be elevated, and complete or partial CSF block 
Is occasionally demonstrated 

C X-ray Findings Spine x-rays may show 
loss of normal curvature scoliosis, and nar- 
rowing of the intervertebral disk A charac- 
teristic roentgenologic defect in the subarach- 
noid space is usually produced by a herniated 
disk and la readily demonstrable by myelog- 
raphy Electromyography (EMG) may be of 
value in localizing the site of a ruptured disk 
if characteristic denervation potentials can be 
demonstrated In muscles of a particular root 
distribution 

Differential Diagnosis 

In tumors of the spinal cord the course is 
progressive, CSF protein Is elevated, partial 
or complete spinal subarachnoid block Is pres- 
ent, and the myelographlc pattern Is distinc- 
tive 

In arthritis neurologic findings are usually 
minimal or absent, and the myelogram is usu- 
ally negative 
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Spinal column anomalies show character- 
istic x-ray findings, CSF findings are nega- 
tive, and myelographic changes are dissimilar 
or absent 

Treatment. 

A. General Measures 

1 Lumbosacral disk - In the acute phase, 
bed rest, heat applied locally to the back, 
salicylate analgesics, and the use of a bed 
board under the mattress are indicated Trac- 
tion to the lower extremities is frequently 
beneficial The avoidance of severe physical 
effort and strain Is essential to minimize re- 
currence of symptoms after the initial episode 
Low back belts, braces, or supports may be 
beneficial It Is important to instruct the pa- 
tient in the proper methods of bending, lifting 
(with knees flexed), and carrying (with the 
ob3ect held close to the body) 

2 Cervical disk - In acute exacerbations 
of herniated cervical disks, bed rest wHh cer- 
vical halter traction is indicated In subacute 
or mild episodes, intermittent cervical halter 
traction with various devices may be employed 
on an outpatient basis or at home The use of 
a light collar may be helpful Local applica- 
tion of heat, diathermy, and similar measures 
may be of temporary value 

B Surgical Measures If the response to 
conservative measures is poor or recurrences 
are disabling diskectomy is indicated 

Prognosis. 

Conservative management with or without 
traction may bring about Improvement to the 
point of "practical ' recovery Relief of pain 
usually follows removal of the damaged disk 
Reversal of motor dysfunctfon. muscle atrophy, 
and skin Bensory changes may occur 


Decker, H.G.. bS \V. Shapiro. Herniated 
lumbar intervertebral disks, Arcb.Surg 
75 77-84, 1957. 

Raaf, J, • Some observations regarding 905 
patients operated upon for protruded lumbar 
intervertebral disk. Am.J.Surg 97 388-99, 
1959. 


INTRACRANIAL TUMORS 


Essentials of Diagnosis 

• Headache, personality changes, von\it- 
Ing 

• Focal neurologic changes, often pro- 
gressive 

• Increased CSF pressure, papillederqa 
evidence of space-occupying lesion 
demonstrable on special examinatioti 
(EEG, angiogram, pneumogram) 

Differentiate from other disorders 
which cause increased intracranial 
pressure or appear to be due to pro-, 
gressive cerebral lesions, e g , intra- 
cranial abscess, arachnoiditis, aneu- 
rysm, subdural hematoma, and neuro- 
syphilis, and from epilepsy and cerebro- 
vascular accident 

General Considerations. 

Intracranial tumors are believed to account 
for a greater percentage of admissions to the 
average neurologic service than any other dis- 
ease of the nervous system with the exception 
of cerebrovascular and infectious diseases 
Metastatic tumors to the brain arise principal- 
ly from the lung, breast, gastrointestinal tract, 
and thyroid Less frequently, sarcoma, hyper- 
nephroma melanoblastoma, and retinal tu- 
mors are the primary sources 

Primary intracranial tumors are unlike 
the carcinomas and sarcomas found outside 
the brain in that they rarely metastasize Out- 
side the CKS They may be of congenital 
origin, e g , dermoids teratomas, cranio- 
pharyngiomas, mesodermal origin, e g . 
meningiomas, neurinomas, angiomas, and 
hemangioblastomas, pituitary origin, e g , 
chromophobe tumors and chromophil tumors, 
or ectodermal ongia e g , the gliomas 
Gliomas account for 40-50% of intra- 
cranial tumors in some senes Depending 
upon the principal cell types and morphology, 
gliomas are subclassified into various types 
S • glioblastoma multiforme, astrocytortja, 
medulloblastoma, astroblastoma, ependymonia. 
oligodendroglioma) The majority of tumora 
of the brain in children arise from the cerev 
bellum (medulloblastoma and astrocytoma) In 
adults, tumors of the cerebral hemispheres 
are common, particularly astrocytoma and 
glioblastoma multiforme Gliomas of the 
brain in adults are most commonly encoun- 
tered In the 40-50 year age group. 
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Clinical Findings 

A Symptoms and Signs These are com- 
monly divided into manifestations caused ty 
the intracranial mass (headache, vomiting, 
papilledema) and those resulting from inter- 
ference with local brain function Focal neu- 
rologic changes frequently reflect the location 
of the tumor 

1. Frontal lobe tumor - These tend to 
produce a disturbed mental state with defective 
memory. Impaired Judgment. ImtablUty, 
mood changes, and facellouaness Convulsive 
seizures may occur, well as loss of speech 
in left-sided (dominant hemisphere) tumor. 
Anosmia may occur with tumors at the base of 
the frontal lobe. 

2. Parietal lobe tumor - Sensory and 
motor abnormalities are common. Motor or 
sensory focal seizures, contralateral heml- 
paresis, hyperreflexla. Impaired sensory 
perception, astereognosls, and a positive 
Bablnski toe sign may be present. With a left 
parietal lobe tumor aphaslc components may 
be demonstrable 

3 Occipital lobe tumor - Visual altera- 
tions and seizures preceded by an aura of 
Ugiits and visual haUuctnaiiona are character- 
istic Contralateral homonymous hemianopsia 
frequently with sparing of the macular area 
often occurs Headache and papilledema may 
be found 

4 Temporal lobe tumor - Convulsive 
seizures of the psychomotor type are common- 
ly present, as is aphasia also if the dominant 
(left) cerebral hemisphere is involved A 
contralateral homonymous visual field defect 
may be demonstrated 

5 Cerebellar tumor - This is character- 
ized by disturbances of equilibrium and co- 
ordination, and early development of Increased 
intracranial nrcssure and papilledema 

B. X-ray Findings Skull x-rays lumbar 
(HutcVutv, ptreunTOgramir eiVcrroencephafog- 
raphy, and angiography may aid in diagnosis 
and localization of an Intracranial mass Chest 
x*ray. gastrointestinal series, urograms and 
other studies may be necessary to determine 
the primary site of a metastatic brain tumor 

Treatment. 

A. General Measures I V urea 30^ in 
10% invert sugar. wlU reduce Increased Intra- 
cranial pressure for periods of a few hours 
and gives welcome relief in the operative and 
early postoperative phases of treatment 
Symptomatic therapy. Including the use of 
analgesics, anticonvulsants, and sedatives as 
required. Is essentially the same as for pa- 
tients with almilar complaints not associated 
with brain tumors 


B. Specific Measures In general, treat- 
ment consists of surgical removal of the tu- 
mor, although gratifying results may be 
achieved In a small number of selected pa- 
tients with Intensive radiation Pituitary tu- 
mors may be "cured” with x-ray treatment 
Medulloblastoma of the cerebellum in children 
is highly sensitive to an Initial course ol Ir- 
radiation. but recurrence is the rule. Radlca' 
excision and hemtspherectomy is occasional!) 
successful in selected cases 

Prognosis 

The outcome in any particular case de- 
pends upon the type, size, and location of the 
tumor Early diagnosis and proper surgical 
treatment may be curative in bemgn tumors 
(memngiomas neurinomas) as well as In 
certain gliomas (especially in frontal and oc- 
cipital locations) 

For the majority of patients with malignani 
brain tumors, the prognosis is poor 


Heimburger, R,P. , Mothers’ Symposium on 
malignant intracranial neoplasms. Am.J. 
Surg 03 011-59, 1057 

Netsky, M.G., M. V/atson* The natural 
history of intracranial neoplasms. Ann.Int. 
Med. 45 275-84, 1056 

Odom, G L., t others- Brain tumors In chll* 
drem. Pediatrics 18 856-70, 1958 


DEGENERATIVE DISORDERS OF 
THE CNS 


Anjl-TIPLE SCLEROSIS 
(Disseminated Sclerosis) 


EssemiaTs of Diagnosis 

• Sudden, transient motor and sensory 
disturbances, impaired vision 

• Diffuse neurologic signs, with re- 
missions and exacerbations. 

• Euphoria (late) 

• Onset In early adult life 

• Abnormal colloidal gold curve, in- 
creased gamma globulin in CSF. 

Differentiate from other diseases 
of more or less generalized distribu- 
tion such as neurosyphllls and postero- 
lateral sclerosis, and from those dis- 
orders causing multiple neurologic 
findings or affecting the brain stem 
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or upper cer\'ical cord such as pos- 
terior fossa tumors, platybasia, 
Amold-Chiari malformation, and 
high spinal tumors 

General Considerations. 

Multiple sclerosis is characterised by the 
onset in early adult life of progressive diffuse 
neurologic disturbances, with irregular fluc- 
tuating periods of exacerbation and apparent 
improvement or quiescence The etiology is 
not known, a wide variety of degenerative, 
toxic, and inflammatoiy agents and deficiency 
states have been implicated In various theories 
of pathogenesis 

Irregular gray patches of degeneration 
occur in the brain and spinal cord with a pre- 
dilection for the white matter, varying In size 
from a few mm to several cm 

Clinical Findings. 

A . Symptoms and Signs The initial attack 
and subsequent relapses may occur following 
acute infections, trauma, vaccination, serum 
Irkiecttons, pregnancy, or types of somatic 
stress 

Signs of multiple involvement of the CNS 
may include slurred speech. Intention tremor, 
nystagmus, retrobulbar neuritis, incontinence, 
spastic paralysis, pallor of the temporal 
halves of the optic disks, increased deep ten- 
don reflexes, and bilateral eictensor plantar 
responses Late in the course of the disease 
the mental state is characterized by euphoria 
with little insight into condition or disability 
Excited and even maniacal states may occur 

The illness, therefore is characterized 
by the fact that (1) the neurologic lesions are 
widespread and cannot be explained on a single 
anatomic basis, and (2) the signs and symptoms 
are subject to repeated exacerbations and re- 
missions 

D. Laboratory Findings The CSF may 
show a “first zone" or “second zone” colloidal 
gold curve CSF gamma globulin is likely to 
be increased No pathologic alterations ta 
CSr may be noted in some patients 

Differential Diagnosis. 

Neurosyphllls Is classically characterized 
by Argyll Robertson pupils and positive blood 
and CSF serology Posterolateral sclerosis 
is usually associated with pernicious anemia 
and achylia, and signs of s posterior and later- 
al column disorder Cerebral tumors cause 
progressive clinical findings, a distinctive 
EEG. characteristic pneumograms and cere- 
bral angiograms, increased CSF pressure and 
protein, and a pineal shift in skull x-rays. 


Friedreich’s ataxia is manifested by scoliosis, 
club-foot, absent deep reflexes, and a positive 
family history. Platybasia. Amold-Chiarl 
malformation, and cervical spine malforma- 
tion are differentiated on the basis of skull and 
cervical x-rays, partial subarachnoid spinal 
block, and positive myelograms Tumors of 
the posterior fossa cause papilledema, in- 
creased CSF pressure, and characteristic 
ventriculograms and vertebral angiograms 

Complications . 

The hazards of chronic invalidism usually 
increase the longer the patient survives The 
immediate cause of death is usually some 
intercurrent disease Infections of the bladder 
and kidney are common 

Treatment, 

A Medical Treatment There is no spe- 
cific treatment Steroids and vasodilators 
(inhalations of 5-107«CO}. histamine infusions, 
amyl nitrite inhalations) have been advocated 
for treatment of acute relapses, but the results 
are poor Therapeutic claims have also been 
made for tolbutamide, isomatid, vitamin , 
procaine, blood transfusions, and fat-free 
diets, but their value has not been established 

B General Measures Adequate sleep at 
night and rest in the afternoon have been found 
to make patients more comfortable Avoid 
sudden changes in temperature (external or 
Internal) to reduce vascular spastic phenomena 
(although the role of spasm has been questioned) 
Heat makes these patients much worse, cold 
often improves them temporarily 

Rehabilitation physical therapy, and 
psychotherapy are indicated In an attempt to 
encourage the patient to live with his disability 
and make the most of whatever assets he still 
retains 

Prognosis 

The course is varied and unpredictable 
In almost all cases there Is a remission of the 
initial symptoms, but with each recurrence of 
a symptom the chances of remission decrease 
Early remissions may be remarkably com- 
plete. later in the course of the disease re- 
missions tend to be partial Remissions may 
last Several months to 2 years 

A clinical course of 10-20 years is not 
uncommon In one large series, the average 
survival after onset of symptoms was esti- 
mated at 27 years. 


Adams, R.D., &C. Kublk* The morbid 
anatomy of the demyellnating diseases. 
Am.J.Med. 12 510-46, 1052. 
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^c'f^ England J Med 262 969 73 1019 22 
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PARALYSIS AGITANS 
(Parkinsonism) 


Essentials of Diagnosis 

• Pill rolling tremor maximal at 
rest v/llh ilxcd facial expression 

• Slow shuffling often featinatlng gait 

• Diminished motor power r gidlty of 
limb muscles upon pass ve motion 
(lead pipe or cogwheel) 

• Insidious onset in SO s and 60 s with 
slow progression 

Differentiate from other causes of 
tremor such as the finer more rapid 
senile tremor the early appearing 
and nonprogressive familial tremor 
the hysterical tremor associated with 
other functional symptoms and the 
tremor of hyperthyroidism or early 
C^'S syphilis Distinguish the rigidity 
from the spasticity of pyramidal tract 
disease and (he rigidity associated with 
arthritis and hysteria 

General Considerations 

Paralysis agltans is characterised by in 
voluntary tremors diminished motor power 
and rigidity the menial faculties are not af 
fected Onset is usually in the 50 s and 60 a 
The disease definitely occurs as a complication 
of epidemic encephalitis and has been known 
to occur in vascular disorders neurosyphllis 
and following head trauma Reversible extra 
pyramidal reactions including paralysis 
agitans with gait and postural abnormal lies 
rigidity tremor salivation and similar symp 
tome may follow the use of tranquilizers such 
as the phenothiftzlncs In many cases how 
ever a precipitating cause is not known and 
these are attributed to degeneration of the cells 
and tracts of the striate bodies globus palll 
dus and substantia nigra 

Clinical Findings 

The onset Is Insidious with increaat'ng 
rigidity or tremor (or both) The rate of pro 
greseloa may be slov The facial expression 
may he fixed or less mobile than normal 
smiling spreads and disappears slowly The 


body movements generally become slower 
There may be gradually Increasing rigid ty 
with diminished swaying of the arms in walk 
Ing The legs may begin to feel stiff and 
1 eavy and excessive effort may be required 
to lift them from the ground in walking A 
stooping posture is common with the anrs a 
the sides elbows slightly flexed and fingers 
abducted Intecmlttent tcemor (about 2 6(se.„s 
occurs which is worse when the limb is at rest 
Tremors frequently are of the pill rolling type 
involving the thumb Index finger or wrist 
and are sometimes associated with a to and 
fro tremor of the head Emotional disturbances 
and fatigue are apt to aggravate the tremor 

The Umb muscles on passive motion are 
rigid (lead pipe or cogwheel) There maybe 
difficulty in getting out of a chair so that 
several efforts or attempts to rise are made 
Turning IS difficult even when standing or in 
bed Movements such as adjusting a tie but 
toning the coat and brushing the hair ultimate 
ly become impossible without assistance Some 
patients have a tendency to break into a run or 
trot (festination gait) The voice tends to be 
come weak low in volume and monotonous 
Oculogyric crises may occur 

Differential Diagnosis 

A Tremor Senile tremor is finer and 
more rapid and not associated with muscular 
weakness or rigidity Hysterical tremor is 
inconstant increases when attention is called 
to the affected part and decreases when the 
attention is distracted Other hysterical 
symptoms are present also Familial tremor 
begins early in Ufa la Increased ty voluntary 
motion and remains constant throughout life 
without other nervous abnormalities The 
tremors of hyperthyroidism toxic tremors 
(delirium tremens) and those seen In early 
general paralysis of syphilis are not diliicult 
to distinguish from those of paralysis agitans 

B Rigidity In catatonia a fixed rigid 
attitude is maintained for long periods and 
there are associated mental changes The 
spasticity which occurs In fyramldal tract dis 
ease affects selected muscles and is greatest 
at the beginning of passive motion and less as 
motion proceeds In multiple arthritis there 
Is a history of pain and evidence of a joint and 
not a muscle disorder 

Treatment 

A Medical Meaautes (See table 9 
4S6 ) Treatment Is mainly symptomatic A 
number of drugs have been found to be effec 
tive In alleviating the symptoms of parkinson 
tern These drugs are usually used in combi 



Huntington’s Chorea 455 


nation to obtain the optimal therapeutic result. 
Combinations such as trihexyphenidyl (Artan^) 
and diphenhydramine (Benadryl®) t i d may 
used Initially. Caution Do not stop drugs 
abruptly when changing to new ones. The 
dosage of the new drug should be Increased as 
the other drug is gradually withdrawn 

B. Surgical Measures In carefully 
selected patients, surgical destruction of 
portions of the globus pallidus or the ventro- 
lateral nucleus of the thalamus has proved 
highly beneficial 

C General Measures Physical therapy 
should include massage, stretching of muscles^ 
and active exercise when possible The patient 
sfioufd' fie taugfit to exercise rfaify file muscfes 
most severely affected, especially those of 
the hands, fingers, wrists, elbows, knees, 
and neck 

Reassurance and psychologic support are 
of decided value, stressing the positive as- 
pects of the disease (1) symptomatic relief 
with drugs, (2) no Impairment of mental facul- 
ties. (3) slow progression over many years, 
and (4) active research and the hope of thera- 
peutic breakthroughs. 

Avoid barbiturates Permit moderate use 
of alcohol to relax tension Nonbarbiturate 
aedatives (e g. , meprobamate, not phenothi- 
azines) may be of value 

Prognosis. 

The disease is usually slowly progres- 
sive, the patient may live for many years 

With Increased disability, patients are 
apt to become depressed, anxious, and 
emotionally disturbed 

Treatment with drugs may produce tem- 
porary amelioration of complaints In se- 
lected patients, operative treatment (pallidot- 
omy, thalamotomy) may produce significant 
improvement of tremor and rigidity 


Cooper, I.S.: Results of 1000 consecutive 
basal ganglia operations for Parkinsonism 
Ann. Int.Med. 52:483-09, 1960. 

England, A.C. , Jr., & R.S. Schwab' The 
management of Parkinson's disease. Arch 
Int.Med,104;439-68, 1959. 


HEPATOLENTICULAR DEGENERATION 
(Wilson's Disease) 


Wilson's disease Is a familial disorder 
characterized by clinical findings of basal 


ganglia disease and accompanied by cirrhosis 
of the liver and usually a greenish-brown 
corneal pigmentation (Kayser-Fleischer ring). 
A metabolic disturbance has been implicated 
because of the increased excretion of copper 
and ammo acids in the urine and the decrease 
m caeruloplasmm of serum The cerebellum, 
cerebral cortex, and other parts of the ner- 
vous system may also be affected The onset 
of symptoms is insidious, usually between the 
ages of n and 23 years 

Tremors and rigidity are the commonest 
early symptoms Tremors are apt to be of 
the intention or alternating type, bizarre 
“wing-beating’ of the upper extremities is 
accentuated by extension of these parts The 
rigidity resembles paralysis agitans 

Dimercaprol (BALJ has been reported to be 
effective in removing the excessive copper and 
presumably impeding the progress of the dis- 
ease The clinically useful dose is 2.S mg / 

Kg I M bid in courses of 10-12 days 
every other month D, L-penlcillamine is an 
effective chelating agent suitable for oral ad- 
roimstration, and may far surpass the effect 
of BAL in increasing excretion of copper 
Some of the specific manifestations ma) be 
palliated by symptomatic therapy 

The course Is progressive, with partial 
remissions and exacerbations until death oc- 
curs (usually within 10 years] The full effect 
of dimercaprol or pemcillamine therapy on 
the course of longevity has not as yet been 
determined 


Goldstein, N P . Mothers Treatment of 
Wilson's disease with D. L-perUcfUamine 
Neurology 12 231 44, 1962. 

Walshe, J.M. Treatment of Wilson's disease 
with penicillamine Lancet 1*188-92, I960. 


CHRONIC PROGRESSIVE 
(HUNTINGTON'S) CHOREA 


Huntington's chorea Is a hereditary dis- 
ease of the basal ganglia and cortex, charac- 
terized by the onset in adult life of choreiform 
movements and mental deterioration Many 
cases in America have been traced to 2 
broUiers who emigrated to Long Island from 
England The movements are abrupt and 
jerlqf, though less rapid and lightning-like 
than those of Sydenham's chorea Any somat- 
ic musculature may be Involved The disease 
is chronically progressive and usually leads 
to death in about 13 years 



456 


Anttparicinsonigm Drugs 


Drug 

Chief Effect On 


Precautions and Remarks 

1 romor 

■0 

“S ” 

3 J 

< ■” 

1 '^ 

Dosage 

Atropine sulfate 

0 S*" solution 





3 drops t t d in a glass of 
water increasing by 1 drop 
e\ery 3 days to 10 drops 

1 i d or toa city 

May precipitate acute glsu 
corra in elderly persons and 
contraindicated in patients 
with glaucoma Blurred 

belladonna 

tincture 


X 



15 drops t 1 d in a glass 
of water increasing by 1 
drop every day to 30 drops 

1 1 d or toxicitv 

vision dryness of mouth 
vertigo and tachycardia 
are early toxic symptoms 
late symptoms are voniUng 
dizziness mental confusion 
and hallucinations The 
synthetic drugs are apt to 
cause more dizziness than 
the natural alkaloids and 
are somewhat leas potent 
parasympatholytlcs 

Scopolamine 

hydrobromide 

X 




Elderly 0 3 tng (1/200 gr ) 
b i d young up to 0 6 mg 
(VlOO gr ) bid or t 1 d 

Stramoriirm 

tincture 





Start 15 drops t i d and in 
crease slowly until a thera 
peutlc response Is obtained 
60 drops t 1 d are being 

Habellon^ 





0 a mg tablets 1/4 or 

1 tablet 2 4 times daily 

1 rlhejcyphenldyl JlCl 
(Artane^ 


X 

X 

X 

1 5 mg t 1 d starting at 
low dosage and slowly in 
creasing For oculogyric 
crisis use 10 mg t 1 d 

blperlden HCUAklnett 




X 

•i rag 3 4 times daiiy 

(Kemadrln'*) 





5 5 mg t 1 d a(ter 
meals 

(Panparnll®) 

J 

j 



50 too mg q i d Start 
with 12 5 mg q 1 d and 
gradually increase to opt! 
mal dosage 

Administer on a full stom 
ach or with 1 or more full 
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Treatment is symptomatic Large doses 
of tranquilizers, such as reserpine or one of 
the phenothiazines, are helpful In management 


Symposium on Huntington’s chorea. Proc. 
Staff Meet. Mayo Clin 30 349-70, 3955. 


POSTEROLATERAL SCLEROSIS 
(Combined System Disease] 


Essentials of Diagnosis 

•Numbness, "pina and needles," ten- 
derness, weakness, feeling of heavi- 
ness of toes, feet, fingers, and hands 

• Stocking and glove distribution of sen- 
sory loss, extensor plantar response, 
hyperreflexia. flexor spasms, flaccid 
paralysis and hyporeflexia less often, 
loss of position and vibratory sense 

• Memory defects or psychotic states 
•Associated blood and gastric findings 

of pernicious anemia 

The presence of macrocytic anemia 
and achlorhydria usually makes the 
diagnosis more certain, but it may be 
necessary to distinguish from the 
familial ataxias, tabes dorsalis, mul* 
tlple sclerosis, myelitis, and spinal 
compression by tumor 

Oeneral Considerations. 

Posterolateral sclerosis is a progressive 
degeneration of the posterior and lateral 
columns of the spinal cord, sometimes with 
degeneration of the peripheral nerves The 
middle and older age groups are most often 
affected 

Although posterolateral sclerosis is usu- 
ally associated with pernicious anemia. Its 
severity does not necessarily parallel the de- 
gree of anemia, which suggests that the causes 
of spinal cord and blood changes may not be 
the same Degeneration of the spinal cord 
may develop before clinical manifestations of 
pernicious anemia 

Clinical Flndinga. 

Tingling, numbness, and "pins and 
needles" sensations in the toes and feet and 
later in the fingers are the first symptoms 
Sensations of spelling, coldness, and netness 
of the feet may occur Weakness of the legs, 
fatigue, a feeling of heaviness in the feet, and 
unsteady gait arc common Dyspnea on exer- 
tion with recurrent episodes of dizziness may 
be produced by the anemia, gastric distress 
may result from achlorhydria 


In the flaccid type the involvement is 
principally of the peripheral nerves, mani- 
fested as follows Weakness of the lower ex- 
tremities (especially of the distal segments)^ 
tenderness of the soles and calf muscles, 
stocking distribution impairment of touch sen- 
sibility in the lower extremities up to knee 
level, loss of appreciation of vibratory sensa- 
tion, ataxia, a positive Romberg sign, de- 
pression or absence of knee and ankle jerks, 
and extensor plantar responses In the spastic 
DT>e spinal cord signs, especially of the lateral 
columns, predominate Increased deep tendon 
reflexes, clonus and hypertonicity of muscles, 
and flexor spasms with progressive weakness 
Paraplegia in flexion may follow When sen- 
sory losses become more severe, loss of 
sphincter control and decubiti may occur 

Mental symptoms may also be present, 
even early in the disease Apathy, mental 
dullness, hypomania, paranoid states, halluci- 
nations. disorientation, and memory defects 
have been reported 

Laboratory findings are as for permcioiis 
anemia (seep 265) 

Treatment. 

Treat as for pernicious anemia (see p 
26$), 

Prognosis 

With adequate treatment of pernicious 
anemia, improvement, especially of periph- 
eral nerve Involvement, may occur Little 
improvement can be expected when the spinaf 
cord Is severely affected 

Paresthesias and sensory changes may 
persist even in those treated intensively, eaHy, 
and fully 

The prognosis is worse In patients over 
60 years of age 


See references under Multiple Sclerosis, p, ^{53. 


DISORDERS OF 
CRANIAL NERVES 


■nUGEMNAL (TRtFACWL) NEXmALGlA 
(Tic Douloureux) 


Trigeminal neuralgia Is characterized by 
a sudden attack of excruciating pain of short 
duration along the distribution of the fifth 
cranial nerve The attack is normally precibi- 
tated by stimulation (usually mild) of a "trig-, 
ger zone" in the area of the pain, and is cha^- 
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acterized by recurrent paroxysms of sharp, 
stabbing pains in the distribution of one or 
more branches of the nerve The onset is 
usually in middle or late life, and the inci- 
dence la higher In 'Bomen The paln be 
described as searing or burning, occurring in 
lightning-like jabs, lasting only 1-2 minutes 
or as long as 15 minutes The frequency of 
attacks varies from many tunes dally to sever- 
al times a month or a year The patient often 
tries to immobilize his face during conversa- 
tion, or attempts to swallow food without chew- 
ing In order not to irritate the trigger zone 

Treatment. 

A Medical Treatment Medical treat- 
ment is generally unsatisfactory, but the 
following usually are tried before resorting 
to surgery 

1 Trichloroethylene (Trllene®), 15-20 
drops a day by inhalation from a handkerchief. 

In a single dose or In divided doses one-haU 
hour before meals 

2. Massive doses of vitamin B|2 (Img 
I M dally for 10 days) have been reported to 
relieve the severe pain 

3 Stilbanildine isethlonate has been shown 
to produce a chemical neuropathy affecting the 
facial and cervical skin areas Give a series 
of 10 dally I V Injections of 0 IS Gm freshly 
dissolved in ISO ml of S^o glucose In distilled 
water over a period of one-half hour Relief 
of pain may be delayed 1-5 months until the 
chemical neuropathy occurs In a small per- 
centage of eases treated with stUbamldlne, 
unpredictable and troublesome formication and 
paresthesias of the face occur 

4 Anticonvulsants, e g . dlphenylhydan- 
toln sodium (Dilantin'^), 0 l Gm (iVigr ) 

q 1 d , or vasodilators, e g , tolazollne 
hydrochloride (Prtscollne®) 50 mg q i d . 
have been reported to be beneficial In some 
cases 

5 Alcohol injection of tbe ganglion or the 
branches of the trigeminal nerve may produce 
analgesia and relief from pain for several 
months or years Repeated Injections may be 
required at later intervals 

B. Surgery may be required if medical 
treatment gives no relief 

Prognosis 

in moat cases the paroscysms of paui are 
present for several weeks or months Re- 
missions may last from a few days to as long 
as several months or years As pntlents be- 
come older, remissions tend to become shorter. 


lannonc. A., Baker, A.B., & F. Morrell: 

Dilantin in the treatment of trigeminal neo- 
, ralgla. Neurology 8.13C-B. 19S8. 


List, C,r : Pathogenesis of trigeminal 
neuralgia. Arch. Neurol 71:36-43, ISof 


BELL'S PALSY 
(Peripheral Facial Paralysis) 


Bell s palsy is a paralysis of all the mus- 
cles of one side of the face, usually precipi- 
tated by exposure, chill, or trauma It may 
occur at any age, but is slightly more common 
In the age group from 20 to 50 

Assure the patient that recovery usually 
occurs In 2-8 weeks (or up to 1-2 years in 
older patients) Keep the face warm and avoid 
further exposure, especially to wind and dust 
Protect the eye with a patch If necessary. 
Support the face with tape or wire anchored at 
the angle of the naouth and looped about the ear 
Electric stimulation (every other day after 
the 14th day) may be used to help prevent mus- 
cle atrophy Gentle upward massage of the 
involved muscles for 5-10 minutes 2-3tlm«» 
daily may help to maintain muscle tone. Heat 
from an infra-red lamp may hasten recovery 
In the vast majority of cases partial or 
complete recovery occurs When recovery 
is partial, contractures may develop on the 
paralyzed side Recurrence on the same or 
the opposite side is occasionally reported 


Jongkees, L.B.W, Treatment of Bell’s 
palsy Neurology 7 687-702i 1957. 
Lalhrop, F. D Affections of the facial nerve. 
J A.M A lS2‘10-26, 1953 


DISORDERS OF 
PERIPHERAL NERVES 


POLYNEURITIS 

(Multiple Neuritis. Peripheral Neuropathy) 


EBsentlala of Diagnosis 

• Slowly progressive muscular weakness, 
paresthesias, tenderness, and pain, 
mostly of distal portions of extremities 

• Stocking and glove hypestbesla or an- 
esthesia, especially for vibratory 
sense 

• Hyporefiexia or areflexia 

• Muscular wasting of affected parts 

Differentiate from neuritis involving 
only a single nerve and its distribution. 
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tabes dorsalis, which is not associated 
with muscular atrophy or nerve tender- 
ness, acute anterior poliomyelitis with 
systemic as well as neurologic mani- 
festations, and mjositis, in which there 
is no nerve involvement and usually no 
sensory or reflex changes 

General Considerations 

Polyneuritis is a syndrome characterized 
by widespread sensory and motor disturbances 
of peripheral nerves It may appear at ai^y 
age, although it is most common in young or 
middle-aged adults, especially in men In 
most cases a nomnflammatory degeneration of 
the peripheral nerves is present 

Polyneuritis may be caused by (1) chronic 
intoxications (e g , alcohol, carbon disulfide 
benzene, phosphorus, sulfonamides), (2) in- 
fections (eg, memngitls, diphtheria, syphi- 
lis, tuberculosis, pneumonia, Guillain-Barr4 
syndrome, mumps), (3) metabolic causes 
(e g . diabetes melUtus, gout pregnancy, 
rheumatism, porphyria, periarteritis nodosa, 
lupus erythematosus), and (4) nutritional 
causes (e g , beriberi, vitamin deficiencies, 
cachectic states) 

Clinical Findings. 

Symptoms usually develop slowly over a 
period of weeks Notable exceptions with 
rapid onset may occur in infections plus alco- 
holic polyneuritis Pains, tenderness, par- 
esthesias, weakness and fatigability, and 
sensory impairment may be present The 
pains may be mild or, occasionally, burning 
and sharp Muscular weakness is usually 
greatest in the (iistal portions of the extremi- 
ties Imjxiired sensory jaerceotion. es,ijeclally 
of vibration. Is frequent, in alcoholic and 
arsenical polyneuritis, severe and extensive 
sensory defects may occur The cutaneous 
sensory defect may consist of hypesthesia or 
anesthesia in an irregular stocking or glove 
distribution 

Tendon reflexes are usually depressed or 
absent With paralyzed toes, the plantar re- 
sponse may be absent, with weak abdominal 
muscles, abdominal skin reflexes may be 
diminished or absent Flaccid weakness and 
muscular atrophy of affected parts may occur, 
especially in the distal portions of the extrem- 
ities Foot drop with associated steppage gait 
may result 

Trophic changes of the skin of the extrem- 
ities are manifested by a glossy red skin and 
impairment of the sweating mechanism Mus- 
cles and nerves may be tender and hypersensi- 
tive to pressure and palpation 


Treatment. 

A Specific Measures Remove from ex- 
posure to toxic agents (e.g , alcohol, lead) 

In lead polyneuritis, calcium disodium eda- 
thanuL (Versenate®) may be beneficial In 
arsemcai polyneuritis, give dimercaprol (BAl) 

Attempt to obtain optimal metabolism of 
nerve tissue by giving a high caloric diet and 
liberal use of vitamins, especially B comple>j 
The entire B complex can be administered 
with thiamine hydrochloride, 15 mg ( V4 gr J 
3-4 times dally orally or parenterally, and 
dried yeast (brewer’s yeast). 10-30 Gm (^3-1 
oz ) daily 

B General Measures Place the patient 
at bed rest and forbid use of the affected limb 
If a lower extremity is affected, keep a cradlg 
over the foot of the bed to prevent pressure of 
bed covers Give analgesics as necessary to 
control pain After pain has subsided, mas- 
sage and passive motion may be of value En- 
courage active motion at the same time Pre- 
vent contractures by means of splints and 
passive stretching 

Prognosis 

In most forms of polyneuritis, recovery 
may occur once the cause has been corrected 
In some cases the disorder progresses for 
weeks, remains stationary for a time, and 
goes on to slow recovery in 6-12 months Ob. 
jecUve sensory changes usually disappear firgt, 
and paralyses later, dysesthesias may persist 
during recovery 


Low, N.L. , & others Polyneuritis in children 
Pediatrics 22 972-90, 1958. 

Osler^ L.D , &tA D SIdell The Culllain- 
Barre syndrome the need for exact diag- 
nostic criteria New England J, Med. 26' 
964-9, 1960. 

Sullivan, J. F. The neuropathies of diabetes. 
Neurology 8 243-9, 1958 


PERIPHERAL NERVE INJURIES 


Peripheral nerve injuries, ranging from 
simple contusions causing temporary dysfunc-. 
Mon to complete anatomic section causing 
total cessation of function, may occur with 
lacerations, bone fractures, crushing injuries, 
or penetrating wounds. In the acute early 
}^se, associated tissue damage, pain, and 
other circumstances may interfere with tests 
of motor or sensory function TlneVs sign 
(a tingling sensation the distribution of an 
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aKecte'i nerve) may be elicited after the acute 
phase by percussion of the nerve or adjacent 
areas In some old nerve injuries, trophic 
changes affecting the naita and akin, as -well 
as painless skin ulcers, may be noted Elec* 
trofJiagnostic tests may be helpful in assess- 
ing the degree and nature of the neural deficit 
Treatmert depends upon many factors. In- 
cluding the time and type of nerve Injury, as- 
sociated defects, and the general condition of 
the patient When possible, end-to-end anas- 
tomosis of acutely severed nerves should be 
attempted In old nerve Injuries, good results 
are possible as long as 1-2 years after Injury, 
v>hen lysie of a scar, resection of a neuroma 
nerve transplants, and oUier surgical proce- 
dues may be attempted 


Ea Fla D J S W elr Mitchell on gunshot 
wtTunds and other injuries of nerves 
Neurology 5 468-71, 1955 


NEUROMUSCUUR DISORDERS 


The neuromuseuUr disorders include a 
number of chroolc diseases which are charac- 
terized by a progressive weakaess and atrophy 
of certain groups of muscles It (a Important 
to differertlate atrophies from dystrophies 
muscular atrophies result from a ngural lesion 
involving either the cell body or axon of the 
lower motor neuron muscular dystrOf^es 
result from primary disease of the muscle 
itself 


Differential Diagnosis 
of Atrophies & Dystrophies 


Atrophies 

Dystrophies 

OeneraUy occur late tn 
lU'e 

Occur In chUdhood 

Alfect diatal muscle 
groups e g the 
small muscles of the 
hand 

Allect the proxirnal 
muscle groups e g 
the hip and shoulder 
girdle 

Show fasejculations 

No tascicuUtlons 

\lay Show spasuc 
phenomena 

No Spastic phenom- 
ena 

No famiiiai incidence 

Oeneraily ^amUlal 


PROGRESSIVE AfUSCULAR ATROPHOS 


The progressive muscular atrophies ere 
due to nuclear Involvement of the lower motor 
neuron by progressive lesions Since the 
causative agent is usually not known the 
classification has been based upon the level o' 
ImoUement rather than upon etiology There 
Is no treatment 

Spinal Types 

A Aran-Duchenne atrophy fwyeloiatWc 
muscular atrophy) Is the adult form of pro- 
gressive spinal muscular atrophy It is a rare 
disorder of middle age starting in the small 
band muscles with atrophy and fibrillations 
and slowly extending to involve the arm 
shoiAder and trunk tnuscles A degenerative 
lesion Is found in the cervical gray matter of 
the cord It may occur as the first stage of 
an amyotrophic lateral sclerosis (see belw) 

B Werdnig-Hoffmann paralysis Is a 
hereditary form of progressive spinal musco 
lar atrophy occurring in children starting in 
the pelvic girdle and thighs and spreading to 
the extremities Associated adiposity <nsy 
produce a pseudohypertrophy 

C Oppenhelm s disease (aTcyotonia 
genlta) is considered by seme to be a fetal 
form of spinal muscular atroplci due to growth 
abnormalities 

Bulbar Typee 

A True bulbar palsy is caused by a «»• 
clear involvement of the last 4 or 5 cranial 
nerves and characterized by twltchlngs end 
atrophy of the tongue, palate andlaryu* 
iiroaiis\g dysarthria dysphagia, and finally 
respiratory paralysis True bulbar paW 1® 
usually a manifestation of amyotrophic lst«r»t 
sclerosis 

B Fazio Londe atrophy Is a buTbofa®!®^ 
type of progressive muscular atrophy occurrlfli 
in childhood 

FtmtUe Type 

Pontile atrophies produce a chronic pco* 
gresslve ophthalmoplegia (VonCraefe's 
ease) due to involvement of the nuclei of the 
eye muscles 

Spastic Type Amyotrophic Lateral Sclerosis 

This is a combined upper and lower tnotor 
neuron lesion which may Involve eltherthe afi* 
nal or bulbar level, or both It is a chronic 
progressive disease of unknown etiology sssori 


i 
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ated with fibrillation and atrophy of the somatic 
musculature. It Is predominantly a disease of 
middle life, with onset usually between the 
ages of 40 and SO years. Degeneration of the 
motor cells of the spinal cord and brain stem 
and, to a lesser extent, of the motor cortex 
may occur, with secondary degeneration of the 
lateral and ventral portions of the spinal cord 
There may be spastic weakness of the trunk 
and extremities, with associated hyperactive 
deep reflexes and extensor plantar responses 
If the fibers of the bulbar nuclei become in- 
volved, pseudobulbar or bulbar paralysis may 
appear. The initial symptom is often weakness 
and wasting of the extremities (usually the up- 
per extremities). The course is progressively 
downhill without remission The average dura- 
tion of life from the appearance of the first 
symptoms is about i years 

Neural Form of Peroneal Muscular Atrophy; 

Chareot-Marie-Tooth Disease. 

This relatively rare disease Is character- 
ized by clubbing of the feet and muscular wast- 
ing which begins in the legs and later Involves 
the muscles of the distal portions of the thighs 
and upper extremities, Atrophy of the leg 
muscles gives a characteristic ‘'stork-teg*' 
appearance, atrophy usually starts in the in- 
trinsic muscles of the feet and In the peroneal 
muscles. The onset of symptoms is usually 
before 20 years of age, but Is sometimes de- 
layed until 40 or 60 years. Objective loss of 
sensation occasionally occurs. 


Eaton, L.M., Aethers; Symposium: Amyo- 
trophic lateral sclerosis, Proc. Staff Meet. 
Mayo Clln.32:425-62. 1957. 

Lawyer, T., AM.G. Netsky: Amyotrophic 
lateral sclerosis: a cllnicoanatomic study 
of fifty-three cases. Arch Neurol 69:171- 
92. 1953. 


PROGRESSIVE MUSCULAR DYSTROPHY 


Essentials of Diagnosis. 

• Onset in childhood or at puberty of 
weakness of the proximal musculature 
of the extremities 

• Waddling gait and “cUmblngup" on 
body to attain upright position. 

• Contractures, scoliosis, lordosis, 
dimlmshed deep tendon reflexes. 

• Involved muscle hypertrophic or 
atrophic. 

• {(eredofamlllai trend. 


Differentiate from the muscular 
atrophies, which begin distally and 
may be associated with sensory loss 
and fibrillation In muscular dys- 
trophies the affected muscles waste 
longitudinally, in atrophies the wasting 
is often in stocking or glove distribu- 
tion 

General Considerations. 

The most common of the muscular dis- 
eases Is progressive muscular dystrophy. 

Two principal types are recognized, depending 
upon the site of Initial muscular involvement 
and the distribution of apparent hypertrophy 
and atrophy In the pseudohypertrophlc type 
(Duchenne) there is enlargement of the calves 
and sometimes the thighs In the facioscapular 
type (Landouzy-Dejerme) the face and shoulder 
girdle are involved early 

The etiology 18 not known A heredo- 
familial trend is usually noted Various types 
of inheritance may occur* simple dominant, 
simple recessive, or sex-linked recessive 

The essential pathologic change is in 
striated muscle In advanced cases, the af- 
fected muscles appear gray, white, and fatty. 

cubical Findings. 

A. Symptoms and Signs The onset usually 
occurs in childhood or at puberty. The child 
may waddle Instead of walk, has difficulty 
climbing stairs, and may have difficulty In ris- 
ing from the supine position on the floor. The 
child "climbB" up on his body with his hands 
or uses a support to pull himself upright. 

Weakness of the proximal muscles of the 
extremities is characteristic. Weak muscles 
may appear to be hypertrophied or atrophied, 
and are apt to feel firm and dough-like upon 
palpation. Deep reflexes are usually dimin- 
ished. Contractures frequently result as a 
consequence of unopposed muscle action. 
Scoliosis and lordosis, most pronounced on 
Btandine, are apt to occur. 

B. Laboratory Fmdings* Biopsy of muscle 
may show fatty degenerative changes The 
muscle fibers are swollen and large, and 
homogeneous In appearance with broken stri- 
atlons 

Differential Diagnosis 

Progressive muscular atrophy develops 
later in life, beginning distally In the small 
muscles of the hand. Muscular fibrillation is 
present. 

Dystrophic myotonia Involves the stemo- 
znastolds, which are rarely affected in other 
dystrophies, and there Is associated myotonia. 



462 Myasthenia Gravis 


In peroneal muscular atrophy sensory changes 
are present, and Involvement is first perij^ieral 
and gradually ascends 

Progressive hypertrophic polyneuritis la 
characterized by distal involvement, sensory 
changes, and a thickened nerve 

Complications & Sequelae. 

Contractures commonly occur in the ad- 
vanced stages Pes cquinus la due to calf 
muscle contracture 

Respiratory complications, such as pneu- 
monia, are apt to occur There may be clini- 
cal or laboratory evidence of cardiac disease, 
p-obably due to intrinsic dj strophy of the 
myocardium 

Treatment. 

Supportive measures physical therapy, 
and orthopedic devices may give some help 
and comfort 

Prognosis. 

The disease is usually progressive and 
greatly resistant to medical therapy Patients 
may continue to show progression for 20-30 
years Patients become progressively weaker, 
ultimately being confined to chairs or beds 


Oowben, R.M * Oiagnosle and treatment of 
disease of muscles Arch Int Med 107 
430 6, 1961 

Fettermin, O.H , Mothers* Muscular dys- 
trophy J.Dls.ChUd, 91 326-44, 1956 
l^alton. J.N., 4 r.J, Kattrass On the clas- 
sification, natural history and treatment of 
the myopathies. Brain 77 169-231, 1954 


MYASTHENIA GRAVIS 


Essentials of Diagnosis 

• Weakness of the bulbar-inncrvaied 
musculature progressing as mus- 
cles arc used (fatigue) 

• Ptosis of lids, diplopia, facial weak- 
ness, weakness in chewing, swallow- 
ing. and spenking 

• Positive neostigmine (Prostfgmin^) 
and edrophonium chloride (Tensilon®) 
tests 

Differentiate the weakness of the 
bulbar musculature from weakness 
associated with bulbar palsy (with it* 
associated atrophies and ChS Involve- 
ment). aneurysms of the circle of 
Willis (with its unilateral eye involve- 
ment). and funcllenal disorders. 


General Considerations. 

Myasthenia gravis Is characterized by 
marked weakness and fatigability of muscles, 
particularly those innervated by bulbar nuclei 
(face, lips, tongue, eyes, throat, and neck) 

It may affect practically any muscle in the 
body The essential abnormality is considered 
to be impaired conduction of the motor nerve 
impulse at the neuromuscular junction associ- 
ated with altered or excessive action of 
cholinesterase upon the acetylcholine liberated 
there Although altered function of endocrine 
glands such as the thymus has been suspected 
of playing a causative role the etiology re- 
mams unknown 

Myasthema gravis is predominantly a dis- 
ease of young people, it is more common in 
women between the ages of 20 and 40 years 

Clinical Findings 

A Symptoms and Signs The principal 
symptom Is rapid development of fatigue and 
weakness of the affected muscles (especially 
those of bulbar innervation) with use. Diplopl* 
18 often present Physical findings include the 
following ail of which are accentuated folios* 
mg use of the Involved muscles ptosis of lids, 
oculomotor muscle paresis and etrabismuB, 
"myasthenic smile," a nasal snarling smile, 
facial musculature devoid of wrinkles, dlfR* 
culty in use and moving of tongue, high-pitched 
nasal voice, and difficulty in swallowing, chew- 
ing, or speaking For example, after the 
first few swallows, difficulty in swallowing 
arid regurgitation through the nose may occur, 
the voice may become nasal upon continued 
speaking 

B Laboratory Findings In adults with 
myasthenia gravis, neostigmine methylsulfate 
(Prostigroln®), 1,5 mg (V40 gr ), with atro- 
pine sulfate, 0 6 mg (VlOO gr, ) (to prevent 
side effects). I.V. , will produce a definite 
increase ol muscle strength, sometimes of 
surprising degree Edrophonium (Tensilon®). 

2-10 mg I V , produces a similar improve- 
ment within I minute, the improvement lasts 
only a minute or so 

C Special Studies Repeated electric 
current stimulation of a myasthenic muscle 
shows decreasing intensity of contracture 
(fatigue). Repeated supramaximal stimula- 
tion of the peripheral nerve to affected mus- 
cles may cause a decline in the amplitude ot 
their potential as noted on electromyograms 

Treatment. 

A Emergency Treatment Sudden inability 
to swallow or respiratory crises may occur at 
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any time The patient should always carry 2 
ampules of 0 5 mg lVl2D gr ) of neostigmine 
methylsulfate (Prostigmin'^J, to be given im- 
mediately Bubeut or I M If severe symptoms 
develop Ife should be placed under medical 
care at once, if additional neostigmine is 
needed, 1 mg (^/60 gr ) may be given paren- 
terally 2-3 times In one hour until an adequate 
response is obtained 

Progressive and potentially fatal weakness 
of the muscles of respiration may occur in 
spite of the administration of increasingly 
large amounts of neostigmine A tracheostomy 
set, oxygen equipment, suction apparatus, and 
respirator should be available After trache- 
ostomy IS performed, place the patient in a 
respirator and give oxygen as needed With- 
hold neostigmine Maintain fluid and electro- 
lyte balance during the period of artificial 
respiration After a few days, it is usually 
possible to gradually decrease the time spent 
in the respirator In patients who survive the 
crisis remissions may occur. In some instances 
lasting for several years 

B General Measures Acquaint the patient 
vrlth his disease, using simple lay terras 
Maintain good nutrition and health 

C Specific Measures 

1 Neostigmine bromide IS mg (V4gr > 
orally 4 times a day and increase (up to 180 
mg /day) as required to give relief 

2 I^rJdosfigmine bromide (MesUnon®) 
an analog of neostigmine, is at times more 
effective In treatment of bulbar muscle weak 
ness Give 0 6-1 5 Gm dally at intervals 
spaced to provide maximal relief Long-acting 
tablets (Mestinon Timespan®) 180 mg each 
arc especially useful at bedtime 

3 Ambenonium chloride (Mytelase®) may 
act twice as long hs neostigmine and has fewer 
side effects Start with 5 mg t i d and in- 
crease as necessary to give relief The 
average dose is 5-25 mg q I d 

4 Edrophoraum chloride (Tensilon®) may 
relieve myastheiUc weakness Ten mg 1 V 
gives relief In 20-30 seconds, 25-50 mg I M 
gives Improvement lasting for hours Two to 
3 mg I V may be used as a test dose for 
patients under treatment to distinguish between 
myasthenic crisis (improves) and overtreat- 
ment (no change) 

5 Ephedrine sulfate, 12 mg (1/3 gr ) 
with each dose of neostigmine often enhances 
the action of neostigmine 

6 Side effects of treatment with anti- 
cholinesterase drugs (e g abdominal cramps, 
nausea and vomiting) may be ameliorated or 
prevented by adding atropine or atropine-Hke 
drugs to the therapeutic regimen as necessary 


D Surgery Thymectomy has been said 
to benefit some patients, particularly young 
adult women 

Management of Newborn Infants of Myasthenic 
Mothers 

Immediately after delivery, children of 
patients with myasthenia gravis may have 
severe signs of the disease Immediate treat- 
ment with neostigmine Is necessary to pre- 
serve life After a few days the symptoms 
may disappear and the child thereafter usually 
does not suffer from myasthenia 

Prognosis 

Spontaneous remissions occur frequently, 
but relapse is the rule Pregnancy usually 
produces amelioration, although exacerbations 
may also occur at this time 

Myasthenic crisis, with sudden death from 
apparent respiratory failure, may occur Sur- 
vival of crisis may be followed by a remission 
Overtreatraent with neostigmine may produce 
muscle weakness simulating myasthenic crisis 
According to some studies the most 
critical period is the 2 years following onset 


Eaton, L M The clinical concept of myas- 
thenia gravis Proc Staff Meet Mayo CUn 
23 I 7. 1948 

Crob, D Course and management of myas 
thema gravis J.A.M A 153 529-32. 1953 


MYOTONIA CONGENITA 
(Thomsen's Disease) 


4Iyotonia congenita is a rare heredofamilial 
disorder characterized localized or general- 
ized myotonia Hypertrophy and hypertonlcit> 
of the muscles may occur rendering them rigid 
and unyielding The disease has occurred in 
five successive generations In the family of Dr 
Thomsen, who first described it Although it 
usually is not serious, the increased muscle 
stiffness makes it difficult for its victims to 
enjoj physical activity Some have periodic 
attacks of generalized muscular spasm Qui- 
nine sulfate 0 3-0 6 Gm (5-10 gr ) 2-4 times 
ilatl> has been used successfully in relieving 
hypertonlcity 

Myotonia acquislta is a form of Thomsen s 
disease which has its onset late in life 


See references under Myotonia Atrophica, 
p. 464. 
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MYOTONIA ATROraiCA 
(l> 7 Btrophia Myotonlca) 


Myotonia atrophica is a rare hercdodegen 
cratlve disease of aduH life which appears to 
be a mixture of Thomsen s disease and mus 
cular dystrophy There is hypertonlcl^ of 
some muscles usually of the tongue and the 
fi5t»making muscles of the hand together with 
atrophy and weakness of the face Jaw muscles 
peronel and others In both myotonia congen 
ita and myotonia atrophica the patient charac 
teristically grasps an object and then is unable 
to release his grip immediately Myotonia 
muscle atrophy (especially of face and neck) 
cataracts early baldness testicular atrophy 
and evidence of dysfunction of other endocrine 
glands usually occur 


Maas O & A S Paterson The identity of 
myotonia congenita dystrophia myotonies 
and paramyotonia Brain 73 318 36 1950 
Paehomov N & J E Caughey Dystrophia 
myotonlca Neurology 10 28 42 1960 


FAMILUL PERIODIC PARALYSIS 


of the muscles of the trunk and extremities 
and by a lowering of the serum potassium Ic 
during the attack The cause is not knov^n 
Respiratory paralysis may occur and mayb 
fatal if treatment Is not prompt and adeqiatt 
Immediate relief of symptoms by admlnistra 
tlon of potassium chloride is usually dlagnos 

Treatment is with potassium chloride 
5 10 Cm (75 150 gr ) orally when diagnos : 
has been made and then 5 Gm (75 gr ) 2 4 
times daily during acute episodes as needed 
prevent weakness or paralysis In respirat 
paralysis give a prepared solution contalnii 
1 Gm (IS gr ) potassium chloride in SO 60 
distilled water very slowly I V CaiJtion T 
Is a dangerous procedure 

Patients with this disease should avoid 
high carbohydrate foods Routine administra 
tion of potassium chloride enteric coated tab 
lets 8 12 Gm (120 180 gr )t 1 d prevents 
attacks 

With adequate treatment the prognosis is 
excellent Death may result from respiratory 
paralysis but this is rare 


Norris J H Some metabolic studies of 
sporadic and familial periodic paralysis 
Neurology 12 206 12 1662 
Talbott J H Periodic paralysis a etlnleil 
syndrome Medicine 20 85 143 1941 


Familial periodic paralys s is character 
Ized by recurrent attacks of flaccid paralysis 
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Psychiatric Disorders 

Horry K Elkins 


GENERAL PRINCIPLES OF 
PSYCHIATRIC DIAGNOSIS 
& MANAGEMENT 


For many emotional difficulties experi- 
enced by patients formal psychiatric diagnosis 
is not possible and specialized psychiatric 
treatment is not necessary The physician 
who concerns himself with the emotional prob- 
lems of his patients is practicing the art of 
medicine, which is as inseparable from the 
science of medicine as psyche is from soma 
This means that the emotional component 
present In any physical Illness must be han- 
dled with due care and consideration The 
very presence of the physician offers reassur- 
ance, security, and hope, and what the phy- 
sician dees or says la often less Important 
than how he does or says it The "bedside 
manner'' Is not mere fiction, it cannot be af- 
fected or readily learned, but reflects the 
physician's own concern for his patient e total 
welfare For example, the prescription of a 
placebo or "T L C " (tender loving care), 
the use of firm guidance or persuasion, ad- 
monition and direct advice, and sometimes 
"just listening ‘ are all aspects of Informal 
psychiatric treatment 


Castelnucvo-Tedcsco, P : The 20 minute 
"hour." An experiment In medical educa- 
tion. New England J.jMed. 268 283-9, 1962. 

Davis. H.K. • How to manage emotional prob- 
lems in general practice GP 26'106-10, 1962 

Scott, W C M , & oihers Panel on brief psy 
chotherapy Canad Peyehiat Assn J S 161- 
84, 1960 

Torhune, W B • The management of the psy- 
chiatric patient In general office practice. 
'l.Clin.North America 45'I589-94, 1961. 


EMOTIONAL FACTORS IN 
PinrSICAL ILLNESS 


in many Instances physical illness may In- 
crease or help precipitate emotional difflcullles. 


and emotional difficulties may themselves 
augment or precipitate j^ysical dysfunction 
or pain A vicious cycle or "closed circuit" 
may thus be set up so that the patient eventu- 
ally loses the ability to function both physical- 
ly and emotionally 

Anxiety and depression commonly accom- 
pany physical illness Both are discussed in 
greater detail below, but since the alleviation 
of anxiety and depression Is often important in 
the treatment of physical illness it Is well to 
keep the following in mind: (1) Physical illness 
often evokes feelings In the patient of helpless- 
ness and dependency (2) A physical incapacity 
may be used unconsciously as an opportunity 
for secondary gain in the form of attention, 
love, special consideration, or pity (3) A 
physical illness may be regarded by the pa- 
tient (sometimes unconsciously) as deserved 
punishment for thoughts ahd feelings about 
which he feels guilty 

Feigning or exaggeration of physical Ill- 
ness may also be used, as in malingering, for 
the purpose of avoiding responsibility or for 
financial gain In such cases anxiety and de- 
pression are not prominent features, and the 
tension present is more apt to be due to the 
malingerer s fears that his dishonesty will be 
exposed He usually responds with anger when 
confronted with his failure to get well 


ANXIETY 


Anxiety, aa the term is used in psychiatry, 
is fear in the absence of an external threat. H 
is sensed as an inner uneasiness, and may be 
brief and self -limited, sometimes felt as In- 
tense dread and alarm, or may assume panic 
proportions. Anxiety may be related to spe- 
cific circumstances or objects (as a phobia), 
a specific body part or organ system (as in 
some forms of conversion hysteria or psycho- 
physiologic disorders), may be so vaguely 
fixed that the patient can only say, "I don't 
know why I feci so upset'* (as In anxiety neu- 
rosis), may be the most outstanding early symp- 
tom of 3 psychotic break with reality (as in 
schizophrenic disorders); and may be accom- 
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panied by asocial or hostile behavior (as in the 
Eociopathic and character disorders) The pa- 
tient may attempt to narcotize his anxiety with 
alcohol or other addicting substances, or may 
seek a more socially acceptable form of re- 
lief from anxiety through work, friends, and 
activities Anxiety in any form must be dealt 
with promptly, since it is a common manifes- 
tation of many psychiatric illnesses 

Somatic complaints commonly associated 
with anxiety include palpitations, tachycardia, 
gastrointestinal spasms, diarrhea, constipa- 
tion, muscle spasms, tremors, sweats, con- 
strictions in the throat or other parts of the 
body. Insomnia, and headache 

Restlessness, emotional discomfort even 
when alone, irritability, and difficulty in re- 
lationships with others are usually present 


Hordern, A : Psychiatry and the tranquilizers 
New England J Med 26S-S84-8 and 634-8, 
1961. 

Hope. J. M The anxiety state GP 24*134 
42. 1961. 


DEPRESSION 


Depression is a feeling of sadness, dejec- 
tion, or despondency. Like anxiety, it may be 
present in many emotional disorders and may 
occur as a more or less normal reaction to 
life, e.g., whenever an important loss is sus- 
tained. Depression is normally encountered 
following (he death of a loved one, following 
romantic disappointments, during the climac- 
teric If physical, business, or sexual activity 
la Interfered with, at retirement for some in- 
dividuals, and during Illness and Incapacitation 
The loss may be of a material nature or may 
consist of a reduction In status, or enforced 
Separation from another person with whose 
life the patient’s own is closely identified (e g , 
a son or daughter going away to college) A 
more complete discussion of depression as it 
occurs in specific psychiatric illnesses is 
found on pp 478-80. 

The practitioner commonly must deal with 
depression as a secondary factor after surgery 
or childbirth, when prolonged bed rest or die- 
tary restrictions are necessary, and in associ- 
ation with disability 

The symptoms of depression Include mood 
changes varying from Insomnia and mild apathy 
to loss of motivation and suicidal thoughts or 
frank attempts to commit suicide. The extent 
to which even a mild physical Illness may evoke 
a sense of failure depends greatly on the early 


circumstances of the patient’s life as well as 
current factors In evaluating a patient's emo- 
tional responses to an illness the physician 
should consider how that patient has reacted 
In the past under similar circumstances and 
must consider the patient's total life situation 
(including family, financial, and other per- 
sonal factors) 

Depression and anxiety are frequently 
found together Both must be treated since 
both are frequent features of more specific 
psychiatric illnesses. 


LiCvy, S : Early diagnosis and treatment of 
depressive reactions Postgrad M J 31* 
557-62, 1962 

McGill University Conference on Depression 
and Allied States Canad Psychlat Assn 
J (Special Supplement) 4*SI-S197, 1959. 

Stoeckle. J D , & G E Davidson. Bodily 
complaints and other symptoms of depres- 
sive reaction JAMA 130*134-9, 1962 


THE COMBINED MEDICAL 
& PSTCHIATRIC EXAMINATION 


Psychiatric diagnoses must be based upon 
positive psychiatric findings and not simply the 
exclusion of organic findings. For this reason, 
the combined medical and psychiatric examina- 
tion is of great importance in (he evaluation of 
a patient with a suspected psychiatric disorder 
Furthermore, a thorough history and examina- 
tion may have considerable therapeutic as well 
as diagnostic value 

The Interview should be conducted in a 
comfortable, quiet room without noise or in- 
terruption After inquiring about the present- 
ing complaint, the physician should permlt*the 
patient to tell his ovm story in his own way 
The most appropriate attitude is one of patience, 
good will, and interest, unnecessary direct 
questioning and interpretative comment should 
be avoided In most cases it is wiser to avoid 
writing while the patient is giving his history, 
especially those portions of the history which 
he may consider to be personal or confidential. 
Attempt to develop a retentive memory and 
write down or dictate pertinent information as 
soon as possible, but preferably not in the pa- 
tient's presence 

It is important to determine the patient's 
real reason for seeking medical assistance. 

The presenting complaint may not be the real 
reason, or the appointment may have been 
made at the Insistence of the wife or husband. 
Allow the patient complete freedom in develop- 
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Ing hla history. If he should pause, encourage 
him to continue by an appropriate word, ex- 
pression, or gesture 

A relaxed examination of this sort ■will 
frequently elicit pertinent Information which 
would not have been drawn out by direct ques- 
tioning It also helps to establish a comfort- 
able doctor-patient relationship which will be 
useful in further treatment If the patient re- 
sists giving information on questioning in a 
certain area It is best to postpone further dis- 
cussion of that topic until the relationship is 
more firmly established Long, rambling dis- 
cussions may be controlled by subtly interject- 
ing questions about tbe patient's Illness or hie 
reaction to it Less pertinent questions can be 
asked and bits of information pieced together 
at subsequent visits 

It is not necessary at this point that the 
physician "do" something in order to effect 
treatment, It Is Irequently sulliclent that be 
listen attentively. Thu patient’s use of par- 
ticular words and expressions may help to 
Identify the recurrent theme of his feelings 
The patient wOl generally com'ey hts uncon- 
scious feelings, often hidden behind strmg de- 
fenses such as rstlonalUatlon or projection 
His feelings may be revealed not only with 
words but with many nonverbal clues as well 
gestures, tones of voice, significant omissions, 
parrying of direct questions, and sudden shifts 
of subject matter as be breaks off a descrip- 
tion of his headaches, for example, to mention 
sn Impending visit from his parents. Apparent* 
ly Inconsequertlal and Irrelevant matter may 
be recognized by the physician as a deliberate 
or unconscious attempt to divert discussion 
from a painful area. In all this the physician’s 
objective can be stated quite simply it (s to 
understand his patient's feelings eo that he may 
help tbe patient understand and accept himself. 

At times It may be convenient or neces- 
sary to postpone the conventional medical his- 
tory (e.g., past medical history and system 
review) to a later visit. Unless the patient Is 
severely lU. the physical examination and 
other diagnostic studies may also profitably be 
postponed until the patient Is reasonably at 
ease. The medical ex.aminatlon must be per- 
formed In such a way as to assure the patient 
that he la being well taken care of and that the 
physician takes hts complaints seriously How- 
ever. elaborate and expensive i-ray, labora- 
tory. or other diagnostic studies for the pur- 
pose of mere reassurance of the patient are 
not warranted 


THE PSYCHIATRrC INTERVIEW 


If it appears that the patient’s problems 
are largely psychogenic, it Is desirable to ei- 
jand the history and examination to elicit fur- 
ther Information of psychiatric interest. 

(1) Hereditary factors: Family history of 
psychiatric illness. 

(2) Environmental factors during develop- 
ment Early childhood training and experiences, 
family and social relationships, important 
friendships, scholastic record, desires and 
mterests, sex experiences and attitudes, vo- 
cational training and experience, personal am- 
bitions, religious attitudes. 

Certain childhood traits, especially when 
several are present, are highly suggestive of 
deep-seated neuroses; strong fears (e.g , of 
animals, high places, closed places, dark), 
ttrombaucking. naiVbltlng, temper taTAruma, 
bedwetting, sleepwalking, stammering, night- 
mares and night terrors, dizziness, fainting, 
convulsions, tics, and sulking. Also to be 
considered are difficulties in adjusting with 
peers, failure to accept authority, clmglng 
over-dependency, and overtly aggressive be- 
havior 

(3) Precipltatmg factors: Most importsnt 
are romantic or sexual difficulties, domestlt 
and occupational problems, financial reverssti 
anxiety over health, upheavals in way of living, 
deaths in the family, and overwork and fatigue 

(4) Mental status* Unusual aoraatic com* 
plaints are frequently encountered In both neu- 
roses and psychoses Observe general be- 
havior (appearance, speech, actions and atti- 
tudes). mood (anxiety, agitation, elation or 
depression), thought content (illusions, delu- 
sions, or hallucinations), and sensorlutn (In- 
sight, intelligence, orientation, and memory). 

Special PlagnoBtic Aids. 

In addition to the psychiatric evaluation 
approached by means of the interview, several 
additional diagnostic procedures may be useful 
‘These should be performed and interpreted by 
epeciallstB in their respective fields 

A Electroencephalographlc Studies (EEG) 
Useful in helping to differentiate organic from 
functional types of disorders, identifying con- 
vulsive seizure problems, etc. 

B. Psychometric Testing, Useful In help- 
ing to differentiate organic from psychogenic 
disorders, measuring Intelligence and special 
abilities, and in gaining Information about the 
patient's personality, feelings, and psychic 
problems. 
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1. Objective tests These provide a quan- 
titative evaluation of personality traits or abil- 
ities as compared with established norms. 

a. Intelligence tests (e.g. , Wechsler- 
Bellevue, Stanford-Binet). 

b. Minnesota Multiphaslc Personality In- 
ventory (describes 9 levels of personality cate- 
gories; hypochondriasis, depression, hysteria, 
masculinity-femininity, schizophrenia, etc ). 

c. Vocational aptitude and interest tests. 

2. Projective tests - These attempt to 
evaluate the patient's feelings through his re- 
sponses to stimuli which may be variously in- 
terpreted, Many such tests have been devised. 
Two of the more commonly used tests are the 
Rorschach test (inkblots used as stimuli) and 
the Thematic Apperception Test (TAT; un- 
structured or ambiguous pictures used as 
stimuli). 

Psychologic testing Is Indicated in the fol- 
lowing circumstances; 

(1) For children; 

(a) Wherever a question of mental retarda- 
tion is present. 

(b) To determine IQ, scholastic deficien- 
cies. end "grade age." 

(c) For adoption purposes or when commit- 
ment or sterilization is contemplated. 

(d) As an adjunct (along with ECO studies) 
to the physical examination and history to help 
identify or rule out a possible organic cause of 
certain behavior problems (Psychologic tests 
are not very useful for this purpose in children 
under 9 years of age.) 

(2) For adults: 

(a) As an adjunct to psychiatric diagnosis. 
They may be especially useful In helping to 
dj/fere.vfiafe' crgsrtic /.no.v? .•Mnwgw.vJc pn?iT!e/ns, 
and are also helpful in ascertaining the pres- 
ence and degree of schizophrenic thinking. 

(b) To help determine psychodynamics, 
the depth of psychiatric treatment indicated, 
and the suitability of psychoanalysis. 

(c) To estimate the validity of unusual 
mental phenomena (e. g. , some apparently de- 
lusional or paranoid material may be real). 

(d) For vocational guidance, identification 
of aptitudes, skiUs, and interests. 


PSYCHOGENIC vs. ORGANIC ETIOLOGY 


Since psychiatric disorders may have 
somatic manifestations and since organic dis- 
ease may have psychic manifestations, the 
differentiation of psychogenic ("functionaV’) 
from organic disorders may be difficult. The 


difficulty stems In part from the patient's rg. 
luctance to admit that his Illness, which may 
indeed be disabling, is ‘‘Imaginary’’ or of an 
emotional nature, and the clinician’s natura) 
reluctance to ascribe an illness to psychogenic 
factors solely on the basis of absence of orv 
game findings even when psychic features a^e 
evident. The problem is further complicated 
by the fact that the Initial phase of certain 
Serious organic disorders maybe insidious 
and occult, and objective medical findings rhay 
be equivocal or absent. 

The following may be helpful in differeriti- 
ating psychogenic iUneases from those of or- 
ganic origin: (See also the table on p. 489. ) 

(1) A history of anxiety or unusual behavior 
smee childhood, 

(2) Multiplicity of symptoms involving rnany 
organ systems 

(3) Preoccupation with bodily functions and 
morbid fear of disease. 

(4) Bizarre symptoms (unusual location, 
character, and severity) and atypical respotise 
to treatment 

(5) History of ’’physician-shopping’’ and 
failure to follow through any recommended 
treatment. 

($) Absence of objective medical findings, 
or symptoms out of proportion to medical find- 
ings. 

(?) Absence of concern or anxiety in the 
face of apparent disability (e g. . "paralysis’’). 

(8) Onset or aggravation of symptoms co- 
incident with anxiety or stress situations. 

(9) Secondary gain considerations (e.g., 
attempts to utilize "Illness'’ unconsciously or 
consciously to attract attention, obtain sym- 
pathy, evade responsibility, or collect insur- 
e.7ce}. 

(10) Dependence upon a variety of medica- 
tions, Including alcohol, to relieve distress. 


PSYCHIATRIC CLASSIFICATION 


In the actual practice of psychotherapy 
diagnostic labels ere often set aside complete- 
ly In favor of understanding the patient In cori- 
mon sense terms. As long as the physician 
mabitains a neutral attitude and helps the pa. 
tient deal with problems in his current life 
wlUi sympathetic understanding, a great dea) 
of benefit can be obtained, for example, froip 
simple ventilating sessions. 

However, for the purposes of formal pro- 
fessional communication specific diagnoses 
are often desirable and necessary, and numer- 
ous attempts have been made to organize the 
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Standard Classl/lcatton of the American Psychiatric Association 
(Abridged) 


A. Disorders of organic or toxic origin 
1 Drain disorders (acute and chronic) 

2. Mental dellclency 

0 Disorders without clearly defined physical causes, 1 e., those of psychogenic 
origin 

1 Psychoneurotic disorders (the neuroses) 

a. Anxiety reaction (anxie^ Is diffuse or “free-floating”) 
b Dissociative reaction (fugue, amnesia, dream state episodes) 

c. Conversion reaction (anxiety Is displaced to an organ or part of the body) 

d. Phobic reaction (anxiety is fixed upon a specific Idea, object, or situa- 
tion) 

e. Obsessive-compulsive reactions (anxiety results in repetitive thoughts 
and acts) 

f. Depressive reaction (unconscious anger and the associated anxiety are 
partially relieved through self-deprecation) 

2 Personality and personality trait disorders (character disorders) 

a. Inadequate personality (Inadaptability, poor judgment, social Incocnpat- 
iblUty) 

b. Schizoid personality (aloof, emotionally detached, autistic) 

c. Cyclothymic personality (alternating moods of elation and sadness) 

d. Paranoid personality (suspicious, envious. Jealous, stubborn) 

e. Ernotionally unstable personality (reacts to life with excitability and 
Ineffectiveness) 

f. Passive-aggressive personality (basic reaction to life is with dependency 
or aggression) 

(1) Passive-dependent type 

(2) Aggressive type 

(3) Passive-aggressive type 

3 Soclopathlc personality disturbances (gross social maladjustments) 

a. Antisocial personality and dyssocial personality (formerly known as 
psychopathic personalities) 

b. Sexual deviate (homosexuals, transvestists, sexual sadists, etc ) 

c. Alcohol addiction 
‘L 'iTUfc vitii/rMti/ti 

4. Psychophyslologlc autonomic and visceral disorders (psychosomatic disorders): 
Organic and physiologic changes occur in the musculoskeletal, respiratory, 
cardiovascular, gastrointestinal, genitourinary system, etc , due to psycho- 
genic factors 

5. Psychotic disorders (the psychoses) 

a. Involutional psychotic reaction (involutional melancholia) 

b. Manic-depressive reaction (manic ^ype or depressed type) 

C. Psychotic depressive reaction 

d. Schizophrenic reaction (simple, hebephrenic, catatonic, paranoid, mixed) 

6 Transient situational personalty disorders (reserved for those cases which 
seem to be an acute response to external precipitating stress and in which no 
underlying previous personally disturbance appears to be present) 
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psychiatric disorders into a single classifica- 
tion system which would include both etiologie 
and descriptive information as well as give 
some indication of psychodynamies, i.e., what 
Is “going on” in the patient's emotlcnal life or 
uhat his “essential feelmg theme" Is likely to 
be Other important considerations In any sys- 
tem of classification involve the question of 
the principal mechanisms of defense which the 
patient uses (e g., denial, repression, pro- 
jection) as well as the stage of personality de- 
velopment to which his character has apparent- 
ly regressed. So much overlapping of symp- 
toms, dynamics, and etiology occurs that it is 
Impossible at present to evolve an ideal sys 
tem of classification Most psychiatrists in 
the United States, however, for admmistrative 
and legal purposes, report their observations 
in terms of the Standard Classification of the 
American Psychiatric Association 

The current tendency is to designate the 
psychogenic disorders either as types of reac- 
tion, e.g., depressive, obsessive-compulsive, 
schizophrenic, or as personality types, e g , 
passive-dependent, compulsive The use of 
the terms “reaction” and “personality” more 
correctly indicates that the patient's illness is 
his own unique response to anxiety or manner 
of adjustment, and avoids the unwarranted im- 
plication that the patient suffers from a con- 
crete entity which is at least suggested in such 
statements as, “The patient has schizophrenia 


Beck, A T , A others* ReliablUty of psychia- 
tric diagnosis Am J Peychiat ll9*351-7, 
1962 

Diagnostic and Statistical Manual for Mental 
Disorders American Psychiatric Asso- 
ciation, Mental Hospital Service, 1952 


GENERAl^ COUNSELING 


The physician is frequently called upon to 
provide emotional support and give advice about 
such matters as childbirth and child-rearing, 
adolescent adjustment, sexual and marital prob- 
lems. and even personal and business frustra- 
tions and the difficulties of adjusting one's in- 
ner desires to the real world. A healthy per- 
sonal philosophy, a thorough knowledge of the 
patient as a person and of his family and back- 
ground, and plain common sense will enable 
the physician to assist most patients to work 
out their own solutions to these problems. 

Along with the clergyman, the ^^ysician can 
be of great help to his patients during times of 
stress, and can thus help to prevent many se- 


vere psychiatric disorders. In each case con- 
sideration of the patient's total life situation, 

Ms past psychic experiences, and his mode of 
relating to ethers are important. 

The physician must also bear in mind that 
a disturbed patient’s feelings and behavior, al- 
though they may be troublesome to the patient 
and to others, are due to causes, often obscure, 
which are beyond the patient’s control. Ex- 
hortations to exert **will power” or to "snap 
out of it” are generally futile and may be harm- 
ful 

Many of the emotional reactions in the adult 
which the physician must understand and treat 
represent regressions to childish or Infantile 
patterns of thought and behavior which often 
seem inappropriate or bizarre. Unfortunate- 
ly, the intellectual acceptance of this explana- 
tion by the patient does not necessarily help 
him 

Counseling of Families. 

In many child-parent and husband-wife 
problems the difficulties lie in the failure of 
one or both parties to fulfill the other’s emo- 
tional expectations Dependent or hostile feel- 
mgs may be acted out by one party upon the 
other In some cases each party becomes 
sensitized and reacts to the emotions of the 
other in such a way that mutually destructive 
behavior results In these cases the physician 
faces the difficult task of dealmg with 2 or 
more individuals and their feelings and re- 
sponses to each other It may be possible to 
educate the individuals so that each can recog- 
mze the “game” both are unconsciously play- 
ing and the harm that is being done 

The more skillful and intrepid practitioner 
may attempt to counsel both partners, separ- 
ately and together, and some psychiatric spe- 
cialists in this field will counsel the entire 
family as a group ("family therapy"). In 
some cases it might be better to recommend 
that another therapist treat one of the parties 
so that a “triangular’* situation can be avoided 
Whatever counsel is offered should be stated 
in positive terms which are ego-strengthenuig 
rather ttian in negative or critical phrases 
Emphasis should be placed on the strengths 
which already exist rather than on personality 
weaknesses. 


Ackerman, N W. ; The Psychodynamics of 
Family Life Basic Books, 1960 

Countertransference. 

In most professional situations involving 
the emotional management of his patients the 
I^iysician may expect to move with ease and 
effectiveness depending upon his interest in 
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and knowledge o' the field his personal abll 
Ity and desire to be of service and the time 
availablo However the physician must re 
member that It is his Interest and knowledge 
but not his personal involvement that are the 
basis of sound medical treatment The phy 
slclan maj unconsciously assume certain attl 
tudes toward the patient (e g attempting to 
co-rect teach punish rescue or feel close 
to him) which serve his o vn emotional needs 
(countertransference) These feelings may 
seriously interfere with treatment Unless 
the pliysictan cm extricate himself from emo 
tional involvement with his patient by adopting 
a more objective attitude he would do veil to 
refer the patient to someone else for help Re 
ferral should not be postponed for fear of of 
fending the patient or hts family because of a 
misconception of the cost and nature of psych 
atnc help or because of the physician s un 
willingness to admit failure 


MANAGEMENT OP SITUATTONAL 
DISORDERS 


In addition to permitting the patient to tell 
hl8 troubles (mental catharsis) the practlclnE 
physician can deal with many emotional prob 
lema due to environmental maladjustment# In 
the fallowing ways 

(1) Determine the patient s reason# for 
reacting to his s tuatlon in emotionally dl# 
tarbed ways If the patient la assisted in fac 
Ing hi# problems objectively an altered phi 
losophy or change in attitude may make his 
situation more tolerable 

C*) Help the patient to correct or alleviate 
situational factors Utilize religious legal 
social senrlce or welfare agencies as mdi 
cated The patient # family or associates can 
be approached (with the patient s consent) to 
obtain additional information and can often be 
persuaded to make favorable changes in the 
^tlent 6 environment Assistance may some 
times include recommendations for changes In 
oroccpatLol 
sUtus but drastic changes o' this sort are of 

‘I"" mther than 

simplify the paUent , problem. Help ,be pa 

to msle H , "« attrapt 

to make decisions for him ^ 

(3) UtIUre subUmatIng (diverting) technics 

SKiUs (e g sports hobbies) par 
UcuUrly when he has excessive time for self 

patient to offer services to others This ie 


both an opportunity for unselfish expression 
and a means of obtaining approbation 

(4) Adopt a kindly attitude Reassunaw 
suggestion persuasion and even admonitlcn 
may be useful as the case demands Avoid r^ 
proachlng or arguing with the patient 


MANAGEMENT OP DEEP SEATED 
NEUROSES 

(Chronic Emotional Disorders Due 
Mainly to Internal Conflicts) 


Re education or reorientation technics are 
best left to the psychiatrist If psychiatric 
help is not available symptomatic and suppor 
tfve medical measures deserve the greatest 
consideration 

Precautions 

(1) Avoid brutally confronting the patient 
with possible causal factors of neurotic synp 
toms 

(2) Avoid premature Interpretation of 
psychiatric data 

(3) Avoid anger toward the patient 
of failure of improvement 

(4) Avoid aggressive psychotherapy duria? 
the acute or symptomatic phase of the patient i 
diseaee 


PSYCHIATRIC REFERRAL 


Evaluation of Patients to be Referred 

Most neurotic patients and some psychetin 
patients may be helped considerably by the phy 
slcian who is interested In his patient s emo 
tional problems and is willing to devote the 
t me and has the necessary training and abUhy 
As a matter of fact such patients constitute 
o eignlficant portion of the practice of roost 
physicians However when the cause of the 
patient s symptoms remains obscure or when 
symptoms are disabling or persistent In spit® 
of the common sense insights counseling and 
medical treatment which the physician can pr® 
vide some type of psychiatric intervention 
should be sought 

Psychiatric referral should be considered 
In the following circumstances 

(1) Whenever It is feared that the patient 
may harm himself or others 

(2) When anxiety and depression do not 

readily respond to informal psychotherapy shd 

medical treatment 
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(3) When disturbances in mood, thinking, 
or behavior are prolonged, out of proportion to 
apparent cause, or so acutely bizarre as to sug- 
geat significant psychiatric disturbance. 

(4) When paranoid thinking or behavior is 
present. 

(5) When physical dysfunction or pain ts 
present for vhich no organic basis can be dis- 
covered. 

(6) When specific phobias (irrational fears} 
or compulsions tend to cripple the patient or 
limit his effectiveness In any area of adjust- 
ment. 

(7) ^Vhen sexual aberrations (Including im- 
potence and frigidity} are present. 

{9) When drug or. In many cases, alcohol 
addiction is present 

Preparing the Patient for Referral. 

When the clinician feels that psychiatric 
referral la necessary, he should explain the 
need carefully and tactfully, in a matter of 
fact manner, without apology and without mis- 
representation. If the patient has psychoso- 
matic complaints the physician must explain 
thetr possible emotional origin as well as he 
can, showing at the same time that he under- 
stands that the pain or disability is just as 
severe and just as “real" as it it were due to 
organic disease. 

It may be necessary to enlist the support 
of the patient’s relatives or fnends, particu- 
larly if the patient lacks Insight or If he shows 
considerable resistance to psychiatric referral 

After referral, the physician's continued 
Interest in and contact with (us patient - at 
least until rapport with the psychiatrist has 
been established - may contribute greatly to 
the success of psychotherapy In most in- 
stances the referring physician makes the ini- 
tial contact for the patient At times the pa- 
tient may select from 2 or more psychiatrists 
suggested by the physician In either case 
some degree of verbal or written communica- 
tion between the referring physician and the 
psychiatrist may be expected 


Lomere, F..&A.B. Kraabel; The general 
practitioner and the psychiatrist. Am. J. 
Psychlat. 116;518-21, 1959. 

HecklcBB. J.B.: The physician’s reaction to 
the patient wjth functional illness. Rocky 
Mountain M.J.S9-34-7. 1962. 

Taylor, J.B. ; The psychiatrist and the general 
practitioner. Arch. Gen. Psychlat. 5*1-6, 
1961. 


SPECIAL PSYCHIATRIC TREATMENT 


The variety of schools of psychiatric the- 
ory which exist, along with a common notion 
that all psychiatric treatment Is necessarily 
expensive, has led to some erroneous ideas 
regarding the usual methods of psychiatric 
practice Many psychiatric problems require 
only short-term intervention and the cost Is ijot 
prohibitive. No particular psychiatric school 
of thought has been showzi on statistical or clin- 
ical grounds to give superior results, and 
most psychiatrists will use a number of techx 
flics procedures and medications along witlj 
the special kind of verbal relationship known 
as psychotherapy 

In many cases the patient’s attitude toward 
the "stigma’ often felt to be associated with 
psychiatric illness must be adroitly manipulated 
by the physician before referral can be accoih- 
plished Unfortunately, many physicians havg 
themselves not yet come to terms with the con- 
cept of the psychiatrist’s role in the total hcajth 
care of persons who are not strikingly "de- 
ranged ' It IS Che duty and responsibility of 
psychiatrists and sympathetic physicians in 
their local communities to combat these un- 
constructive attitudes so that the undoubted 
benefits of psychiatric services can be made 
available to a wider segment of the patient popu- 
lation as a preventive mental health measure 

The use of appropriate medication or phyg. 
ical procedures is not necessarily contrary tq 
psychiatric principles Any approach vi-hlch 
helps the patient become more amenable to 
p^chotherapy, modifies symptoms. Increases 
comfort, allays nontherapeutlc anxiety, and 
prevents destructive behavior may be used. 
However, whatever procedures or meiffcatfons 
are used are only adjunctive to the vital psycho- 
therapeutic patient-doctor-relatlonahlp. 

Common Adjunctive Psychiatric Technics. 

In addition to the verbal psychotherapeutic 
relationship, the most commonly used technics 
of the psychiatrist Include the following: 

A. Somatic Procedures* 

1. Electroconvulsive fECT) and Insulin 
therapy 

2. Narcoanalysis and narcosynthesis 
lamt^arbltal (Amyta^®) and thiopental (Pento- 
tha^) Interview}, 

3. COj and sleep therapy (neither of thes^ 
have gamed wide acceptance in the U.S.A ). 

4. Psychosurgery (lobotoroy, prefrontal 
lobotomy, thalamectomy). These are rarely 
indicated. 
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5 Physical therapies {hydrotherapy cold 
pack continuous tub special exercises mus 
cle relaxation heat massage) 

B Hypnotherapy In the hands of (or under 
the supervision of) a qualified psychiatrist has 
special value in selected cases 

C Medications Almost any type of medi 
cation may be used for psychotherapeutic pur 
poses Not only the medication Itself but the 
route selected oral or Intramuscular may be 
selected for psychotherapeutic reasons 

1 Sedatives hypnotics tranquilizlng 
drugs 

2 Antidepressants and stimulants 

3 The value of lysergic acid diethylamide 
and other psychotomimetic drugs has not yet 
been adequately demonstrated 

D A variety of activities may be used 
including daily mental hygiene technics work 
therapy and educational vocational and re 
creational guidance Special advice may be 
given regarding dietary habits rest sleep 
end sexual activities 

Kaufman M R Hypnosis in psychotherapy 
today Arch Gen Psychlat 4 30 9 1961 
Kubte L S Hypnotism Arch Gen Psychlat 
4 40 54 1961 

Psychotherapy 

The psychotherapeutic relationship Is de 
veloped differently Viith each therapist and for 
each patient The general purpose no matter 
what steps are taken first Is to provide a 
feeling of well being encourage Insight re 
direct harmful attitudes and foster emotional 
growth The psychiatrist does those things m 
various ways 

A Ills slnrere iMerpsi av AOd 
understanding of the patient s problems is an 
immediate source of support The first gen 
oral rule In treatment Is that the patient should 
not feel alone with his problem 

B t cntllatlon by the Patient Tor many 
patients the act of ventilating their problems 
In the presence of an understanding physician 
Is sufficient treatment in itself The patient 
feels he has rid himself of a problem and that 
he still Is accepted without censure 

C Abreaction In many cases the patient s 
feelings are so strong that they also must be 
relieved by expression In the presence of an 
acceplin,^ person Great relief may be ob 
talned if the patient can also express his pent 


up feelings through an outburst of tears anger 
or a show of frustration or sorrow 

D Shift of Emphasis Patients will often 
be unaware of the real source of their emo 
tlonal difficulties and tend to place emphasis 
on the wrong persons or areas of their lives 
Thus a wife may show considerable feeling 
about the manner in which her husband treats 
her wriUiout being aware that the husband rep 
resents other persons who have frustrated her 
in the past e g parents or older siblings 
The psychiatrist when he has sufficient clues 
to these possibilities will help the patient 
shift emphasis onto those areas of his life and 
those relationships in which the patient s feet 
mgs originated 

E Interpretation and Insight The corre 
lation of feelings with pertinent life situations 
so that a coherent pattern of repetitive situ 
ations and responses becomes discernible to 
the patient 

F Reassurance Support Direction and 
Persuasion These technics may be used when 
ever necessary to protect the patient reduce 
unnecessary anxiety and guide the patient to 
ward an acceptance of himself 

G The Transference Mechanism The 
patient should ultimately recognize that he 
tends to react emotionally to his psychiatrist 
In much the same way he has reacted to other 
important persons In his past The ultimate 
working out or resolution of this transfer 
ence of feelings is one of the Important aspects 
of analytically oriented psychotherapy Includ 
big psychoanalysis 

Psychoanalytic Treatment 

Psychoanalysis ts useful for many of the 
psjfchaopvjvtse cUjwaAnrj JJ fa ^nhably less 
effective for personality disorders and is of 
queatlonable value In soclopathic disturbances 
and the psychoses Not all patients however 
even in the psychoneurotic group are suitable 
candidates for psychoanalysis Psychoanaly 
sis is R demanding therapeutic venture which 
places heavy burdens on the patient s time 
(and purse) and in a sense his talents and in 
tcllectual resources also Only a person who 
Is capable of making creative leaps between ob 
scure relationships will benefit from dep h 
analysts This implies the necessity for crit 
leal introspection a willingness to read and 
learn and a strong motivation for improve 
ment Psychoanalytic treatment usually re 
quires frequent sessions over a period of 
more than I 2 years 
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Psychoanalytic treatment will vary to 
some degree depending upon the personalities 
of the analyst and the patient The use of free 
association to uncover unconscious feelings, 
including those expressed In dreams, is one 
of the principal technics used In paychoanal 
ysiB The development of a "transference 
neurosis," In which the patient reacts as 
though the therapist were the significant per- 
son (or persons) in the patient s earlier life, 
and the ultimate resolution of this transfer 
ence neurosis. Is one ot its special features 
Much of the point of view and many of the 
technics of psychoanalysis have been absorbed 
into the practice of general psychotherapy 
Various schools of psychoanalytic theory which 
previously focused on the importance of bio 
logic factors and instincts as opposed to in- 
terpersonal or cultural factors have given way 
to a recognition that in actual treatment all 
forces and aspects of the patient s life 
instinctual, interpersonal, cultural, and 
social - must be considered 


Glover, E, The Technique of Psycho-analysis 
International University Press, ISSS 

Group Psychotherapy 

Within the past decade, especially in the 
USA and Great Britain, there has been wide 
interest in and use of group psychotherapy 
Various forms exist for patients with special 
problems in common (e g . marital partners), 
groups of one sex only, or ot both sexes, or ot 
mixed types of emotional problems etc Group 
sessions are held at regular Intervals and con- 
ducted by a trained group therapist Groups of 
more than 10-12 persons are generally found 
to be unwieldy The reactions and interactions 
of the group members are freely discussed 
with the objective of developing insights and 
learning to help each other 


Westman, J C 5 An overview of group psycho- 
therapy Arch Gen Psychlat 2 271-7, 

loeo 


THE PSYCHONEUROTIC 
DISORDERS 


ANXIETY REACTION 
(Anxiety Neurosis, Anxiety State) 


Essentials of Diagnosis. 

•Acute attacks of mcreased anxiety, 
tension, and feelings of impending 
doom, often associated with various 
somatic symptoms, e g , chest 
tightness breathlessness, choking, 
sweatmg and palpitation 

• Physical findmgs of widespread auto 
nomlc excitation 

• Often no evident external cause for 
anxiety attack 

• Between attacks fatigue, weakness, 
nervousness, headache, and irrita 
billty 

Individual symptoms and signs of 
anxiety may suggest similar manifes- 
tations of other diseases such as angina 
pectoris (chest and arm pain), thyro- 
toxicosis (nervousness, sweating), 
pheochromecytoma (hypoglycemia), 
bronchial asthma or heart failure 
(shortness of breath), and the meno- 
pausal syndrome (sweating, flushing, 
palpitations) 

General Considerations 

The anxiety state Is characterized by a 
subjective feeling of apprehension or tension 
usually unrelated to appropriate external 
stimuli, and by the objective psychic reaction 
(autonomic excitation) of fear Acute anxiety 
attacks usually last from a few minutes to 
hours, but the chronic anxiety state may last 
for months to years interspersed with acute 
attacks 

The anxiety state may occur as an isolated 
psychiatric Illness or may be a prominent com- 
ponent of many other psychiatric illnesses 
such as depression, schizophrenia, and hy- 
steria 

The etiology is not known, but It Is felt 
that anxiety represents a response to danger, 
usually internal and symbolic 

Clinical Findings 

The acute attack usually begms with a sud- 
den Onset of fear accompanied by restlessness, 
increased tension, tightness of the chest, 
breathlessness, palpitation, sweating, flush- 
ing. tightness In the throat, and trembling 
Hyperventilation is usually marked, and the 
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alkalosis vihich results from the blowing off of 
CO, results in tingling of the lingers, toes, nnd 
perioral area which may progress to tetany 
The patient has an Impression of “impending 
doom ' The attack lasts from a few mlmites 
to hours and Is usually followed bj weakness 
and exhaustion lasting hours to days Be 
tween attacks the patient s condition may vary 
from entirely well to nervous tired and con 
cemed about the poaeibility of a new attack 
Attacks may occur rarely or in rapid sequence 
up to several per day 

In chronic anxiety the complaints are usu 
ally those of nervousness irritability rest 
lessness, headache maomnia, and fatigue 
Physical examination may reveal exces 
slve perspiration of the hands or axiUaa mild 
tachycardia, signs of tetany and tremors 
Routine laboratory analyses are normal Func 
tional hypoglycemia may be present 

Treatment & Prognosis 

A complete medical investigation wiu 
assist the physician in reassuring the patient 
that no organic disease is present It may be 
necessary to see the patient on subsequent 
visits for further reassurance Instruction 
regarding the voluntary control of hyperven* 
tllatlon {holding the breath or rebreatbing in a 
paper bag) and the use of mild sedatives will 
usuaUy be sufficient supportive care is the 
majority ot cases 

For more resistant cases treatment is 
aimed along 2 lines those measures taken 
primarily to relieve anxiety symptomatically, 
and those taken to effect a basic character 
change 

Symptomatic measures for the relief of 
anxiety are the various drug therapies physi- 
cal therapy, hydrotherapy occupational ther- 
apy. and attempts to channel anxiety into use- 
ful creative and productive areas such as 
work, volunteer services and hobbles 

The use of tranqullizlng medications es- 
pecially the phenothlazines and meprobamate. 

Is in vogue at present, but the dangers of toxic 
Ity as well as a tendency toward habituation In 
some patients cannot be overlooked Tran- 
qullizlng medications should be employed only 
in conjunction with efforts to relieve stress 
and provide support In the usual ways Acute 
anxiety and panic states may require paren 
teral phenothlazines, e g , promazine or 
cMorpromazlne or the barbiturates 

Basic character changes can be brought 
about only b> means of long-term psychother 
spy. Including psychoanalysis 

Sargant, W , p Dally Treatment of anxiety 
states by anti-depressant drugs Brit M J 
1 6-9 Jan 6. 1952 


DISSOCIATIVE REACTIONS & 
CONVERSION REACTIONS 
(Conversion Hysteria) 


Essentials of Diagnosis 

• Usually In patients with immature, 
unsophisticated personalities, olten 
under great stress, e g , frequently 
noted in wartime among military per 
sonnel facing hazardous assignments 

• Indifference of the patient to his be 
havior or to the loss of function of 
the affected part 

• In conversion hysteria there la cio cor 
relation between symptoms and ana- 
tomic nerve distribution 

General Considerations 

The dissociative reactions and the con- 
version reactions are disorders In which part 
of the patient s behavior or motor function is 
split off or isolated from the rest of his per- 
sonality The split however, is partial rather 
than complete fragmentation, as in the case of 
the schizophrenic reaction, and In general the 
personality remains Intact The Isolated bit 
of behavior or motor loss Is often expressed 
in a fashion which is bizarre or dramatJe 
In the dissociative reaction the Isolated 
phenomenon occurs in the behavior of the pa 
tient, e g , as m the fugue state or amnesia 

Rarely, a complete depersonalization or dual 

personality may occur as in the well known 
story of Dr JekyllandMr Hyde In the con- 
version reaction the Isolated disturbance oc- 
curs in the motor function of the patient, e g 
hysterical paralysis of a limb, psychic blind- 
ness or mutism and hysterical convulsive 
seizures 

in both reactions the Isolated symptom is 
due to highly charged anxiety surrounding 
some incident or Bet of circumstances in the 
patient’s past life which has been completely 
repressed The symptom itself or the organ 
selected for dysfunction has symbolic mean- 
ing The paralyzed part may prevent the pa- 
tient from action which he unconsciously does 
not want to perform and also symbolizes 
sexual organs and acts or hostile objects 
which frighten him Tor example the para- 
lyzed hand or leg or the blind eye represects 
a sexual Idea which the patient has repressed 
(phallus masturbation, watching coitus, etc ) 
Differentiation of the dissociative and con- 
version reactions from organic disease sod 
psychosomatic Illness Is shown in the table on 
p 489 It may be quite difficult to differenti- 
ate hysteria from malingering Continued ob- 
servation will often reveal the lowering of the 
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defenses of the malingerer when he feels he is 
not being observed 

CUidcal Findings 

The hysterical patient is usually simple, 
impulsive, immature, egoewitric, and highly 
suggestible The specific Infirmity reflects 
lay misconceptions of the apparent Illness the 
entire limb is paralyzed rather than a specific 
muscle group, anesthesia does not follow nerve 
pathways but occurs in stocking or glove dls 
trlbution, and amnesia Is usually restricted to 
a circumscribed series of events Of great- 
est importance however, is the patient's lack 
of concern about his Infirmity (“la belle Indlf 
ference’ } 

When these patients have hysterical con 
vulsive seizures they remain conscious do not 
Injure themselves, and are not incontinent of 
urine or feces Hysterical motor tics Involve 
coordinated groups of muscles and differ from 
organic tics In the hysterically paralyzed 
Umb vasomotor dlsturtiances may occur, the 
Umb may be blue and cold, and dermographia 
may be present 

Treatment & Prognosis 

!n some cases of conversion reaction or 
dissociative reaction removing the patient 
from a threatening situation will completely 
relieve symptoms 

Disappearance of symptoms such as hy- 
sterical parslysls, blindness, aphonia, and 
anesthesia may sometimes follow strong 
authoritative suggestion with or without hyp- 
nosis Permanent cures are difficult to 
achieve In this way, however, for selected pa- 
tients the dissociative and conversion reac 
tlons are often beat treated with psychoanaly 
sis 


Kiersch, T A Amnesia a clinical study of 
08 cases Am J Psychlat llfl 57-60, 1962 
Ziegler. P J , & others Contemporary con- 
version reaction a clinical study Am J 
Psychlat 116 901-10. 1960 


PHOBIC REACTIONS 


A phobia is an intense dread, fear, or 
panic fixated upon a specific idea or thing 
Many specific phobias have been described 
Some of the more common ones are fear of 
high places (acrophobia), enclosed places 
(claustroj^obta), open spaces (agoraphobia), 
cancer (carclnophobla), dirt, filth, or feces 
(coprophobla), cats (galeophobia, gatophobia). 


death and dead bodies (necrophobia), and 
dark (nyctophobia) The particular thing, 
circumstance, or abstraction which provokes 
the reaction is a symbol of the fear of some- 
thing else in the patient's unconscious life 
For example, the patient who becomes anx- 
ious in enclosed places may in this way be 
expressing his aversion to being “trapped In 
an unsatisfactory life situation (job, marriage, 
etc ) or his resentment of parental control in 
childhood Fears of cancer, dirt, and death 
may represent unconscious hostile feelings 
toward specific persons or situations in his 
past or present life 

Treatment 

Persuasive technics and building up the 
patient s seif confidence so that he can grad 
ually desensitize himself to his phobia are 
useful in a few cases, hypnosis has also been 
reported as "curative ’ Most cases, how- 
ever, require total character reorganization 
through prolonged psychotherapy When the 
patient is not motivated for Insight psycho- 
therapy, little more can be offered than per- 
suasion recondition and gradual desensitizs- 
tion 


OBSESSIVE-COMPULSIVE REACTIONS 


Essentials of Diagnosis 

• Repetitive uncontrollable thmights 
(obsessions) and acts (compulsions) 

• The thoughts and acts are usually 
recognized as illogical and may be 
repulsive to the patient 

• The patient t« usually a meticulous, 
intelligent, insecure person 

Compulsions and obsessions may 
also occur in paranoia schizophrenia 
and manic-depressive reactions, bat 
In these conditions there is no recog- 
nition by the patient that his behavior 
or thoughts are absurd 

General Considerations 

The obsessive-compulsive reaction is a 
disorder in which constantly recurring thoughts 
or acts intrude upon otherwise normal think- 
ing or behavior The intrusive thought or ac- 
tion Is alien to the situation and the patient 
feels a compelling need to think about the spe- 
d/lc thought or perform a specific act in order 
to relieve his anxiety It is believed that this 
type of reaction Is the result of harsh dlscip- 
Ime in childhood beginning with early toilet 
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training and continuing with undue stress on 
neatness, cleanliness, punctuality, and mem- 
ory (i. e. , attempts to make the child conform 
to adult standards of behavior) In its mildest 
term this type of repetitive action or thought 
is universal, e g , the persistent recurrence 
of a musical theme or a group of words, and 
Is not considered pathologic Only when these 
traits become exaggerated to the point of in- 
truding upon the normal life of the individual 
and making him subservient to them are th^ 
considered abnormal 

Obsessive-compulsive reactions may oc- 
cur in any age group 

CUnical Findings. 

The obsessive-compulsive patient is usu- 
ally "highly Intelligent, sociable, agreeable, 
pleasant, precise, oversensitive, shy, and 
self-conscious, and feels lnade<^u3te and inse- 
Eure His life is one of order and regularity 
The obsessions and compulsions, however, arc 
quite distressing The patient realizes that 
they are illogical, but he feels anxious until he 
perlortna the compulsive art and performing It 
relieves his tension Ills obsessions may in- 
terrupt his thought so frequently that he is in- 
capable of productive thinking The obsessions 
may be thoroughly distasteful to the patient, 
e e , “indecent'* thoughts, or thoughts about 
injuring another person Repetitive handwash- 
ing, stepping on all the cracks in the sidewalk, 
and counting the windows of buildings are a few 
examples of compulsive behavior 

The obsessive-compulsive state is fre- 
quently accompanied by restlessness, irrita- 
bility, tension, weakness, and fatigue as a 
result of the struggle to resist awareness of 
obsessive thoughts or the impulse to compul- 
sive behavior 

Treatment & Frognosla. 

Treatment Is usually very difficult and 
must be undertaken by a psychiatrist In 
adolescents and young adults some relief may 
be achieved by psychoanalysis In children 
the prognosis is grave. Often the patient will 
obtain some relief by discussing his symptoms 
with the physician 

One of the most important things the phy- 
sician can do Is to point out that the symptoms 
are not due to supernatural forces but follow 
the laws of cause and effect. Only by under- 
atinding the relationship between events in his 
past life and his present feelings and the com- 
pulsive acts or obsessive thoughts can the pa- 
tient free himself from them 

Even with treatment there is a tendency 
tow-ard exacerbations and remissions, which 
Ln Itself makes evaluation of therapy difflcitlt. 


DEPRESSIVE REACTIONS 
(Psychoneurotic Types) 


Depression Is a mood of sadness, dej»c*loti. 
or despair. The intensity and duration of this 
mood varies considerably depending upon the 
personality background, the precipitating lac- 
tors, and the current life situation of the pa- 
tient 

Depression may occur at any lime Irom 
childhood to old age, but is most common dor 
ing adolescence, during pregnancy and Imiredi 
ately following childbirth, at the climacteric 
(in both men and women), and in old age. In 
many instances a feeling of “going it alone" 
is present 

Frequent findings are those of a general 
pessimistic attitude, feelings of hopelessness 
and failure, apathy, fatigue, loss of interest 
m the environment, sleep disturbances, loss 
of appetite and weight, dlmUiutlon of sexual 
interest, and vague somatic complaints Ddfi 
culties in concentration and reduced psycho- 
motor activity are present, and the pallefit 
frequently “looks unhappy” although he may 
assume a feigned cheerfulness 

Constipation, dryness of the mouth, ano- 
rexu, amenorrhea, and impotence or frigliitV 
are sometimes present 


Clasaificatlon 

Primary Depression: 


1 Grief reactions or acute situational re* 
actions - These are often self-limiting, and 
occur in response to recent losa or frustration 

2 Reactive or neurotic depressions - 
These may be precipitated by circumstances 
in the immediate environment, but the depres* 
sive response is often out of proportion to Its 
cause and is augmented by earlier loss or f*®!- 
Ings of self-deprecation. 

3. Manic-depressive reactions -Manyoi 
these do not reach psychotic proportions hut 
are exaggerations of a basic cyclothymic per- 
sonality with profound mood swings 

4 Involutional depressive states (involu' 
ttonal melancholia) 


B Secondary Depressions: 

1. Associated with various physical IR' 
neSSes or incapacity 

2. Associated with toxic states (e g • 
alcoholism) 

3. Associated with organic brain disease 
4 Associated with schizophrenia - In 

some cases depression may be the outstaodlr? 
symptom preceding an acute schizophrenic re- 
action 
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Diagnosis of Primary Depressions. 

A. Gnef Reactions {Acute Situational Re- 
actions) • Loss Is usually experienced through 
the death of, separation from, or rejeetjon by 
a person with whose life the patient’s own has 
been closely Identified Career disappoint- 
ments may also result In this type of depres- 
sive response Denial of the loss through ex- 
pressions of hostility and general irritability 
may be present. Sleep and appetite disturb- 
ances are common but generally mild, and 
suicide is not a prominent nsk 

B. Reactive Depressions (Neurotic De- 
pressive Reactions); Precipitating factors are 
not always readily discernible, or may seem 
to be too minor to account for the profound or 
prolonged reaction which results There is 
usually a long history of neurotic symptoms in 
which anxiety has been the outstanding com- 
ponent In many cases it appears that a dis- 
appointment or failure acts merely to open the 
door to existing unconscious feelings of rejec- 
tion and failure The symptoms and signs of 
acute situational depression are also present 
in the reactive depression Sleep disturbances 
with troublesome dreams are common since 
these patients usually have had unconscious 
negative images of themselves for a long time 
Awakening during the night (sometimea in the 
early morning hours), with anxiety to the point 
of agitation, occurs frequently, and the patient 
has difficulty getting up in the morning to face 
another day Crying spells, especially in 
women, and a deep sense of guilt mark the 
course of many neurotic depressions 

Good contact with reality is maintained, 
and although work function is impaired these 
persons are generally able to continue their 
dally lives 

Treatment. 

The physician may empathize with but not 
sympathize with the patient The difference 
lies in giving support and understanding with- 
out giving the patient further reason to feel 
sorry for himself Psychotherapy Is provided 
for the purpose of encouraging insight into 
early as well as present causes of the patient’s 
negative self-image Creative and productive 
pursuits should be recommended to assist the 
patient to adopt a more positive attitude toward 
his personal value. Specific advice should be 
given on how to make creative readjustments 
at work and at home. 

Primary depressions are usually self- 
limiting Antidepressant drugs and other 
medications as indicated should be given to 
ensure sufficient sleep and to reduce anxiety 
during the day 


Psychotherapeutic referral is indicated if 
suitable readjustment seems to be Impossible 
for diose patients whose anxiety becomes over- 
wbelmlng. 

Treatment of secondary types of depres- 
sion consists of general psychotherapeutic 
support and antidepressant medications along 
vath specific attention to the primary illness 
Patients with prolonged and disabling de- 
pressions who do not respond to the kinds of 
treatment described above may be suitable 
candidates for RCT (see p, 491) 

The treatment of manic-depressive reac- 
tions and involutional depressive states is dis- 
cussed on pp 494 and 493 


Freyhan, F A ' The modem treatment of 
depressive disorders Am J Psychlat 
116-1057-64, 1960 

Xlartin. H.B Specific diagnosis of psycho- 
neuroses. GP 24 96-100, 1961. 

Rogers. D M (editor)- Depression and anti- 
depressant drugs A conference at Metro- 
politan State Hospital Massachusetts 
Department of Mental Health, 1960 


POSTPARTUM DEPRESSION 


The postpartum period is complicated for 
some women by feelings of depression and 
despair about the role of being a mother Rumi- 
nation and a feeling of being trapped, with re- 
sentment toward the baby and the husband, can 
make this a difficult time especially for a 
woman with a passive -dependent personality 
structure or one who feels that marriage and 
motherhood have frustrated her desires for 
other types of fulfillment In life 

The course of the prenatal period is no 
direct indication of the degree of depression 
and anxiety which may occur after delivery 
smee much depends on what “being a mother” 
may mean to some women For example, it 
if implies. “Now I am tied down, prevented 
from the satisfaction of other desires and the 
pursuit of other goals”, if it evokes unpleasant 
memories of her own mother, or if the patient 
feels she should have presented her husband 
with a son instead of a daughter, she is apt to 
respond with a varied emotional picture in 
which depression is the outstanding feature 
Strangely enough, psychotic reactions are 
more common among multiparas. Because 
motherhood often represents the necessity for 
making decisions for another human being, the 
incidence of postpartum depression is greater 
among passive-dependent women, who feel un- 
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consciously inadequate about themselves and 
lack strong key persons to whom they can turn 
lor emotional support 

The treatment of postpartuna depression 
may require considerable attention by the 
physician as well as his support as a substi- 
tute parental figure Profound or prolonged 
postpartum depression fs an urgent indication 
for psychiatric consultation, especially when 
anxiety is acute or psychotic elements are 
present In occasional cases postpartum de- 
pression may assume the proportions of a full- 
blown manic-depressive or schizophrenic re- 
action, In which case ECT is generally effec- 
tive 


Bushnell, L F • First trimester depression 
a suggested treatment Obst L Gynec 
XB-281-2, 1961 

Faffcnbarger, R.S , Jr., it others* The pic- 
ture puzzle of the postpartum psychoses 
J. Chronic Dis 13 161-73, 1961 


SUICEDB 


Suicide Is a major public health problem 
throughout the world and is one of the 10 lead- 
ing causes of death In the United States Early 
recognition of suicidal tendencies, careful eval- 
uation of depressive tendencies, and prompt 
preventive measures are necessary If the sui- 
cide rate is to be reduced 

Depressed patients must always be re- 
garded as potentially suicidal, but certain atti- 
tudes and responses of the patient may assist 
the doctor In determining^ the relative proba- 
bility of suicide 

Recognition of Suicidal Tendencies. 

A. CUcU a history and search for physical 
evidence of previous attempts (e g . wrist or 
neck scars, mouth or esophageal scarring and 
strictures from Ingestion of corrosive poisons) 
Distinguish serious attempts which have failed 
from superficial gestures (benign attempts). 
Both are important since a superficial gesture 
may end In suicide by ’‘mistake.” 

B. Expressions of Death Wishes or Suicidal 
Irtentlons The discovery by the family of In- 
formal wills or bequests of property Is a strong 
clue. One-lhlrd of suicides announce their In- 
tention. A patient who Is "afraid" he may 
commit suicide fa uaiwlly less likely to do so. 


A patient who feels that he "deserves to die ' 
or that "life holds no hope" is more liable to 
commit suicide, these patients may think cf 
suicide but carefully conceal their Intentions 

C Evidences of mental depression of mj 
type, unexplained fatigue and weakness, bi- 
zarre somatic delusions, apprehension, self- 
deprecation. self-accusation and a pathologic 
sense of guilt, lack of interest In family, sot’i 
and friends, anorexia, weight loss, and con- 
stipation, Insomnia, recent personal failure, 
grief, or tragedy, disappointment, espeeUUy 
In love affairs, and loss of self-esteem dunn 
adolescence, following divorce, or discovery 
of a spouse’s infidelity 

D Failure of Improvement* If a patient 
remains depressed in spite of a physician’s 
help, the chances of suicide are increased 
Caution must be observed since at times alei- 
senlng of the depression may indicate that the 
patient has made the decision to commit sui- 
cide. he has a feeling of relief since he kno*s 
his "problems will soon be over." 

£ A patient who has withdrawn from rou- 
tine living Is a poor suicidal risk The pattwi 
who, even with effort, continues his normal 
dally contacts and work Is not so liable to be 
suicidal 

F An increase In neurotic symptoms, 
which serve as defense mechanisms, usually 
Indicates that the patient la not likely to com- 
mit suicide 

Prevention of Suicide 

Early detection of depression and prompt 
discussion with the patient's family are the 
urgent responsibilities of all physicians 

Prompt psychiatric consultation Is Indi- 
cated for all seriously depressed patients to 
evaluate the risk of suicide Hospltallistlon 
Is required for all severely depressed patients. 
BO that psychotherapy, antidepressant drugs- 
and ECT can be given as Indicated. The phy- 
sician must also make every effort to prevent 
premature removal of potentially suicidal pa- 
tients from the hospital Repeated suicidal 
attempts are most apt to occur during the so- 
called recovery period, 1 e , when depression 
has lessened because the patient has decided w 
suicide as the solution to hts problem Psychi- 
atric observation and treatment of depressed 
patients should be continued after discharge 
from the hospital until the physician is satis- 
fied that lljc danger of suicide no longer exists 
Do not give sedative or hypnotic drugs to 
depressed patients. They sometimes Intensify 
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depression, or may be hoarded and used for 
suicidal purpxjses If sedatives are necessary 
for sleep they should be dispensed by a mem- 
ber of the patient's family who retains custody 
of the supply 


Pokomy, A D * Characteristics of 44 patients 
who subsequently committed suicide Arch 
Gen Psychlat 2 314-23, 1960 
Schneldman, £ S , A N L Farberow Clues 
to Suicide McGraw HIU. 1957 
Tuckman, J , & H E Connor Attempted 
suicide In adolescents Am J Psychlat 
119 228-32, 1962 

Yessler, P G , Mothers On the communica- 
tion of suicidal Ideas Arch Gen Psychlat 
3 612-31, 1960 


PERSONALITY & PERSONALITY 
TRAIT DISORDERS 
ICHARACTER DISORDERS) 


Persons with character disorders have a 
life Ions’ history of behavioral Inadequacy, 
which generally consists of poor judgment. 
Impulsive or Irrational behavior, and poor 
social compatibility They usually have little 
anxiety about their actions The prmcipal 
types of character disorders are the inadequate 
personality, schizoid personality, cyclothymic 
personality, emotionally unstable personality 
passive-aggressive personality, paranoid per- 
sonality, and compulsive personality (See 
p 470 for definitions ) 

These persons usually seek help only when 
their personal inadequacies have gotten them 
into difficulties with others, e g , their fam 
ilJes co-wxirkers, or neighbors, and their 
reason for coming to a physician is to be ex- 
tricated from their difficulties They are fre- 
quently brought to the physician by the marital 
partner or a parent to be ^‘changed ’ 

In most personality trait disorders, sup- 
portive counseling and advice regarding spe- 
cific difficulties are all that can be offered by 
the physician Medications are of little or no 
value Persuasion, guidance, and insight 
therapy are generally ineffective, but In se- 
lected cases where sufficient anxiety about 
behavior is present, some benefits may be 
derived from prolonged psychotherapy (espe- 
cially psychoanalysis) 


PASSIVE AND AGGRESSIVB 
PERSONAUTIES 


The passive personality, the aggressive 
personality, and the passive-aggressive per 
sonality are among the more commonly en- 
countered types of character disorder 

In childhood, over-protection or rejection 
(or alternations of both attitudes) tend to con - 
dition these individuals to the life-long expec- 
tation of being helped or cared for Covertly, 
however, they resent and reject the protecting 
person Passive-dependent types attach them- 
selves to stronger persons (in marriage, at 
work, and in social contacts) but continue to 
react with unconscious anger toward the sub- 
stitute parental figure and have deep feelings 
of inadequacy about themselves Depression 
la a frequent symptom when they eventually 
discover that they have failed to fulfill them- 
selves as mature persons 

The aggressive type protests most actively 
and openly against bis ne^ for security and 
often finds himself in conflict with authority 
figures (at school, at work. In marriage, and 
with society) 

The passive aggressive type shows alter- 
nations or combinations of the 2 patterns of 
behavior 

Guidance and maintenance of firm boun- 
daries to control acting-out tendencies are 
necessary for all of the character disorders, 
especially the passive and aggressive types 
As in the case of the other character disorders, 
psychotherapy (especially psychoanalysis) is 
of some value when anxiety is present 


THE COMPULSIVE PERSONAUTY 


The obsessive compulsive reactions as a 
specific psychiatric diagnosis (see p 477) 
should be distinguished from other types of 
comixilsive behavior such as a compulsive 
need for neatness and order or compulsive 
eating, smoking, talking, drinking, or mas- 
turbation Such Individuals arc more proper- 
ly designated as compulsive personalities with 
anxiety Anxiety Is relieved by performing 
the compulsive act, but the anxie^ is usually 
related to a specific situation about which the 
patient is aware These acts are also more 
suit^iy related to the general situation in 
which they are performed and hence do not 
seem Illogical to the patient, whereas In the 
obsessive compulsive reaction the thought or 
act Is completely alien to whatever the patient 
Is doing, thinking, or feeling at the time 
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The compulsive personality may be sub- 
ject to a wide variety of functional disorders. 
Certain diseases (e. g. , migraine. Idiopathic 
ulcerative colitis) occur with increased fre- 
quency In patients with compulsive personalities. 

Treatment consists of simple p^chother- 
apy designed to relieve anxiety Tranquilizlng 
medication and environmental changes are 
often useful 


NONPSYCHOTIC PARANOID 
PERSONAUTIES 


Paranoid disorders range from simple 
paranoid personalities ("cranhs,' habitual 
litigants, espousers of various odd causes) to 
the truly psychotic paranoid personality (one 
of the subtypes of schizophrenia) It Is Im- 
portant to distinguish between nonpsychotic 
and psychotic paranoids since the latter may 
act on their delusional beliefs and become 
dangerous to other persons Nonpsychotic 
paranoid personalities frequently give a life- 
long history of sensitivity, fixed ideas, and 
dedication to unpopular causes Suspicion 
may occur as a temporary response out of 
proportion to the extent of personal uvsuU or 
rejection which tlie individual has actually en- 
dured. 

In both the psychotic and nonpsychotic 
types, intelligence is preserved but logical 
thinking is bnsed on Illogical premises The 
patient is oversensitive to the attitudes of 
ethers, and reacts with wounded pride, with- 
drawal, or sometimes with verbal assault to 
attempts to convince him that he has misin- 
terpreted the (acts 

The simple paranoid perscmallty may. 
with some tolerance on the pirt of his associ- 
ates, function quite harmlessly in society 
Psychotic paranoid individuals should be evalu- 
nted by a psychiatrist Hospitalization and 
treatment with tranquilizlng drugs and ECT is 
effective in some cases 


Bullard, D M. • Psychotherapy of paranoid 
patients Arch Gen Psychiat 2 137-41 
1960 


SOCIOPATHIC PERSONALITY 
DISTURBANCES 
(PSYCHOPATHIC DISORDERSI 


In general, patients with these disorders 
have baste feelings of insecurity and inade- 
quacy and act out their feelings in asocial or 
antisocial patterns Behavior is impulsive, 
without regard for the feelings or welfare of 
others, and the pattern usually begms in child- 
hood and lasts throughout life, with disastroMS 
consequences m marriage and interpersonal 
relationships and frequent encounters with law- 
enforcement agencies Feelings of guilt are 
usually not present, and the patient often pre- 
sents a surface glibness and deceptive facade 
which conceal his egocentric and narcissistic 
personality 

The potential sociopath is often an obstinat' 
child who has frequent temper tantrums, tells 
lies with considerable facility, and may be erui 
to animals and smaller children Nailhitlng, 
terror dreams, phobias, and maladjustment W 
group situations are characteristic traits Dur 
ing adolescence he tends to show an inordinate 
interest in sexual matters, is shy, often in 
conflict with parental and community authority, 
and exhibits a variety ol impulsive emotional 
reactions which are out of proportion to pre- 
cipitating factors Failure to Identify with ms 
ture persons during early life (sometimes be- 
cause of separation from or rejection by a 
parent) is thought to be an Important etlolegie 
factor During adolescence there is a tendency 
to seek similarly lost or uncertain personalitlei 
and to establish ties and identifications with 
them By adulthood, especially In a free soci- 
ety which offers a wnde range of possible be- 
havior, his narcissistic acting out becomes 
more damaging to others, with unhappy mar- 
riages. wild business schemes, sexual per- 
versions, gambling, and attempts to anesthe- 
tize hurts, resentments, and loneliness with 
alcohol and addictive drugs 

It la well to remember that In some cases 
soclopathic behavior overlies a more basic 
psychosis or occurs as the result of brain 
damage. Psychometric and neurologic Inves- 
tigations. Including EEG studies, are frequent- 
ly of value. 

Most soclopathic personalities respond 
poorly to formal psychotherapy. As a rule 
they seek help only when they arc In dlfllculll** 
with the law or when their egocentric needs are 
threatened They then seek only extrication 
from their distress and tend to project their 
difficulties onto the outside world. Insight with 
feeling Is difficult for them to attain. 
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In many circumstances the best that can be 
offered the sociopath is to provide structured 
situations with adequate disciplinary control In 
an attempt to limit the damage which he can do 
to himself or others: summer camps and spe- 
cial schools for young people; probation and 
legal restraints for the adult. 


Llpton, H.R. : The psychopath. Arch.Crim. 

Psychodynamles Special Issue 4:542-9, 1961. 
O’Neal, P., £e others: Parental deviance and 
the genesis of sociopathle personality. Am. 
J.Psychiat. 118:1114-24, 1962. 

Raeburn, W,, t others* Assessing the offen- 
der for the courts. Brit. J, Crlro. l;102-fl, 
1960 


SEXUAL DEVTATIONS 


In the broadest sense, the sexual devia- 
tions and perversions include any type of sexual 
behavior which provides the individual with bis 
major sexual gratification outside the normal 
act of coitus. Perverse acts, however, may 
accompany normal coitus, in nhich esse they 
may be considered nonpathologic. Covert in- 
terest in the unusual aspects of sexuality is 
present to some degree In most persons. 

Sexual deviations and perversions are 
found in both sexes, but are more common 
among men. Common types include overt 
homosexuality, pedophilia (sexual assault 
upon or activity with children), fetishism 
(sexual fixation on parts of the body, e. g , 
hair, or on an article of clothing, e.g , a 
shoe or corset), transvestitism (gratification 
gained through wearing the clothing of the op- 
posite sex), exhibitionism, voyeurism (peep- 
ing Toms), and sadomasochism (gratification 
obtained through inflicting or experiencing 
pain). 

Many degrees of deviation and perversion 
exist. For example, it is possible lor an in- 
dividual to marry and beget and rear children 
and also to carry on an active homosexual re- 
lationship outside of marriage. Other persons 
who i^ould not ordinarily engage in homosexu- 
al activities may actively do so during periods 
of prolonged isolation from the opposite sex 
while In prison, remote military camps, or 
boarding schools. The extent to which such 
behavior may be considered pathologic de- 
pends greatly on the persistence, repetition, 
and nature of the physical contact beyond the 
puberal years. Casual “crushes" on persons 
of the same sex are considered more or less 
normal during puberty or early adolescence. 


Genital contact between persons of the same 
sex usually indicates that an emotional prob- 
lem is present. 

In all cases of sexual deviation and per- 
version a severe underlying psychic disturb- 
ance is present. The origin appears to be in 
childhood. Few cases, if any, are due to 
hormonal imbalance or anatomic defects. 

Sexual Perversion & the Law. 

For legal reasons the physician must often 
distinguish 2 different categories of these dis- 
orders; Those which represent actual threats 
to other persons or to public welfare, and 
those which are merely distasteful or annoying 
or which arouse public anxiety. In the first 
group are those acts which are carried out in 
pubbe places, are performed with or upon a 
minor, or which involve coercion or violence. 
In the latter group are Included many acts of 
voyeurism or exhibitionism, which maybe con- 
sidered to have little more than annoyance 
value The distinction is not always easy to 
make, however. Since a child or iropresslon- 
abte person may be psychologically damaged 
by the act of an exhibitionist. 

The physician called upon to evaluate prob- 
lems Involving sexual deviations must be aware 
that some minors may actually Indicate readi- 
ness for or overtly Invite acts of perversion by 
an adult Under the law, however, the respon- 
sibility always rests upon the adult. 

In many cases which involve two or more 
adults there is no clear evidence about which is 
the offender and which the victim, and willing 
participation on the part of both is the rule 

Many acts of perversion are earned out 
while under the influence of alcohol or other 
drugs, in which case the sexual problem may 
be complicated by the problem of addiction 

In recent years the law has changed its 
point of view with regard to many sex offenses, 
and the tendency now is to regard them as par- 
tially medical problems rather than purely 
legal ones. The establishment of psychiatric 
rehabilitation programs In state prisons and 
special treatment centers for sexual offenders 
represents efforts by society to help as well as 
isolate those whose sexual aberrations consti- 
tute a threat to the community. 

Treatment, 

All perversions are most difficult to modi- 
fy with any known form of treatment; the re- 
straining actions of the law and community 
sanction remain the most effective deterrents. 
Treatment with hormones is generally futile. 

Sexual deviates rarely seek help for their 
sexual problems since they do not wish to be 
deprived of opportunities for gratification. 
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They rray be brought to the ph> sfclan through 
external pressures (family or the courts), or 
they may seeV psychiatric help for emotional 
problems which are peripheral to their sexual 
difficulty, e g Jealousy, hostility or de- 
pression when Jilted by a p>artner Some help 
for these secondary emotional problems can 
and should be given but basic change rarely 
is possible through psychotherapy 

\ttth some adolescents who have only re- 
cently been introduced to perverse behavior, 
the prognosis is not entirely poor Prolonged 
psy^otherapy and counseling may be effective 


Ilallcck S I Management of victims of sex 
offenders JAMA 180 273 8 1962 
Kurland, M L Pedophilia erotica J Nerv 
& Ment DlB 131 394-403, I960 
Pacht, A n , & others Diagnosis and treat 
ment of the sexual offender a 9 year study 
Am 3 Psjchlat 118 802 8. 1962 


ALCOliOUSM 

(Problem Drinking & Alcohol Addiction) 


Essentials of Diagnosis 

• Hepetitlve or chronic use of alcohol in 
any form to solve personal problems 

• Continuing problems in any area of life 
which are related to the use of alcohol 
economic, social, family reUllonshlps. 
physical well-being or self deprecation 

• Usually marked emotional difficulties 
such as depression insecurity feel- 
ings of Inadequacy, and need tor con 
trol over others 

• Alcohol use, even in small quantity, 
allows expression of emotions other 
wise repressed 

General Considerations 

Alcoholism Is a syndrome consisting of 
2 phases problem drinking and alcohol addic- 
tion Problem drinking is th“ Tronic or re 
petitlve use of alcohol to alleviate tension or 
help solve other emotional problems Alcohol 
addiction is a true addiction similar to that 
which occurs following repeated use of nar- 
cotics Problem drlnJdng usually progresses 
to addiction Doth pliases sliould be treated as 
part of a single lllnesB which must be con 
Bldcred chronic and progressive as long as the 
use of alcohol continues 

The acute Intoxicated state (drunkemveas) 
and the postlntoxicated state (hangover) may 
occur in either the problem drinker, the true 
alcohol addict or In any person who drinks a 


sufficient amount of alcohol Neither the 
problem drinker nor the alcohol addict can be 
dia^tosed upon the basis of drunkenness alooe 
since the drinking patterns and amounts con- 
sumed may be such that obvious drunkenness 
is not always attained Until recently, most 
physicians have considered medical treatmecl 
to be appropriate only for the acute intoxicsted 
state, hangover, specific complications of 
chronic use of alcohol such as delirium ire 
mens, and for the many physical complications 
which result from chronic use, e g , cirrho- 
sis of the liver, cardiac disorders, neurop 
athtes, and gastrointestinal ulcers The cur- 
rent tendency, however is to regard alcohol- 
ism as a disease entity, and many approaches 
to treatment have been devised 

The causes of alcoholism arc varied, and 
include psychic cultural and perhaps physio- 
logic factors Certain cultural groups (e g • 
those ol northern and central Europe and 
native American Indians) seem to be more 
prone to alcoholism than others Proneness Is 
voives cultural factors rather than purely phys 
lologlc factors 

Most persons who develop a dependency 
upon alcohol have long-standing problems of 
anxiety, depression, and feelings of dUsstia- 
faction with life and personal Inadequacy A 
few alcoholics have basic psychotic problems 
and use alcohol to alleviate the extreme panic 
which occurs when they fear an approaching IM 
of contact with reality 

Alcoholics are prone to transfer their de- 
pendency on alcohol to other substances, espe 
cialty the tranquilizers, barbiturates, paralde- 
hyde and amphetamine drugs In these cases 
the combination of alcohol with these substance! 
imposes an additional hazard to health 

Dia^osie 

The diagnosis of alcoholism Is often 
m'lBsed by the physician since Its protean ptadi 
festatlons must be sought In the often closely 
guarded emotional and adjustment areas of the 
patient e life and elnce the physical effects of 
persistent drinking do ned become apparent un 
til many years have passed Physical exami* 
nation of the problem drinker and the early 
alcohol addict usually reveals nothing abnormal 
The alcoholic person is naturally reluctant 
to talk about his reliance upon alcohol, and In 
many cases is not aware that he has a drinking 
problem lie may deny the extent or ways in 
which he uses alcohol when directly questioned 
The spouse may tend to shield the patient from 
exposure, hut in most cases the wife or hus- 
band is well aware of the difficulty and Is deep- 
ly concerned about it 
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1 Increase In frequency of alcohol use 

2 Begins to move in those groups where al- 
cohol is part of "social communication ‘ 

3 Sneaking drinks 

4 Gulping drinks 

3 Increase In tolerance to alcohol needs 
more for same effect 

6 Occurrence of blackouts, I e . brief 
periods of amnesia while under Influence 
of alcohol 

7 Physiologic-psychologic change occurs 
One drink leads to another Compulsive 
need for alcohol. Changes in feelings oc- 
cur after first drink leading to sensitivity 
about reference to drinking, suspicions, 
resentments This Is a point of no return. 


Alcoholism affects both sexes Most 
cases go unidentified for several years until 
one or more crises arise In the alcoholic’s 
life Overt evidence of alcoholism appears 
most commonly in the age group from 35-50 
No economic, social, or racial group Is Im- 
mune, and It has been estimated that about 5 5 
million persons In the United States are alco- 
holics Fewer than 10% of alcoholics are on 
Skid Row, and the ratio of men to women In 
the United States is 5. 5 1 

The form in which alcohol is used (beer, 
wine, distilled spirits, etc ) does not alter the 
ultimate diagnosis of alcoholism, nor does the 
frequency of use and the pattern of drinking 
Some alcoholics drink dally, some only after 
a particular hour of the day, or on weekends, 
paydays, or on occasional binges Some pre- 
fer to drink alone, or with friends in bars, 
others drink clandestinely, hiding the bottle 
from others in the family. Alcoholics who 
claim "social drinking only” can usually be 
shown, upon close Inspection, to be drinking 
more than others In their social group 


the ability to drink socially is never re- 
gained, and total and permanent abstinence 
are necessary 

8 Drinking In the morning {'‘eye-openers") 

9 Prolonged bouts of drinking {"binges") 

10 Belligerent and grandiose behavior 

11 Geographical cures, 1 e . patient moves 
from town to town, changes jobs, marriages, 
living habits, in each case "swearing off ' 

to start Itfe all over in another pattern 

12 Hiding and hoarding of alcohol supply 

13 Paranoid ideas 

14 Decrease in tolerance to alcohol 

15 Physiologic changes with pathology in 
Uver, cardiovascular system, central and 
peripheral neuropathies 


Treatment 

No matter what form of treatment is used, 
the most practical goal for the alcoholic is 
total and permanent abstinence Almost all 
aspects of his physical and emotional health 
depend upon achieving this goal Neither total 
nor permanent abstinence may be expected 
for many alcoholics, but even partial gains are 
Important since they help arrest the progres- 
sion of alcoholism at least for awhile and help 
set the stage for more complete success at a 
later time. 

The following general guides should be ob- 
served la treatment' 

(1) Use medications and hospitalization 
sparingly, and only when necessary to interrupt 
acute binge drinking, tor hangover symptoms, 
severe depression, or other complications of 
alcohol overuse 

(2) Treat medically all physical difficulties 
directly or indirectly related to alcoholism 

(3) Provide the patient and his family with 
clear Information regarding the diagrosfe, na- 
ture, and prognosis of his illness. 

(4) Counseling should be provided for both 
the alcoholic and the wife or husband It may 
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be given bj nphjsician. clergyman, or psychi- 
atrist, or by abstinent alcoholics Sometimes 
a combmatlon of counselors with different 
backgrounds is more useful than one counselor 
only, bat all counselors must be of common 
opinion and must avoid confusing the patient 
with conflicting advice 

(5) Refer the alcoholic whenever possible 
to Alcoholics Anonymous (A A ) and the spouse 
to Ab.non (an organization for the relatives of 
alcoholics) 

(C) Special medications such as dlsulfiram 
(Antabuse'®) and special procedures such as 
conditioned reflcv treatment will be bencficul 
for selected patients 

The Idnds of treatment to be considered 
fall into the following 5 categories (1) Medi- 
cations. (2) psychiatric treatment or counsel- 
ing for die alcoholic and the wife or husband, 

(3) Alcoholics Anonymous, (-1) religious con- 
version or self-conversion, and (5) conditioned 
reflex treatment 

A Medical Treatment No medication Is of 
specific value for the long-term or definitive 
treatment of alcoholism At best, medications 
are of temporary or palliative value only and 
may help some patients over critical periods 
when their sobriety is threatened (Csutioo: 

All patients who receive any type of medication 
should receive some form of regular counsel- 
ing alio ) 

Medications for alcoholism may be con- 
sidered under 3 general classes (1) Sedatives, 
tmnqulUzers, and antidepressants, (2) anti- 
dlpeotropies, I e , dlsulfiram (Antabuse®); 
and (3) vitamin preparations, gastric seda- 
thes, and antispasmodics 

I Sedatlvee. phenothlaxinc tranqjlUxers. 
and antidepressants - The main purpose of 
these medications Is to act as substitutes for 
alcohol and to help relieve the anxiety or de- 
presTSion t^riicn precipitates drinking Inas- 
much as alcoholics will readily become habitu- 
ated to almost any medication available to 
them, drugs should be given in minimal amounts 
and the frequency of dosage should be specifi- 
cally prescribed Because special dangers are 
present In the combination of many drugs, es- 
pecially the barbiturates, with alcohol, the 
barbiturates should be used only with the great- 
est dlBcreiton and preferably not at all Par- 
aldehyde should not be used In the treatment of 
alcoholism (except in the management of delJr- 
1am tretrens) since Its metabolism resembles 
that of alcohol so closely that giving it is com- 
parable physiologically to offering the atcohoUc 
ano'her drink. 

For tiic acute alcoholic episode, promazine 
hydrochloride (Sparine"), SO-100 mg X.M. 


stat, , is effective in calming the disturbed 
and anxious patient and often removes the need 
for further binge drinking. 

2. Antldlpsotropics - Dlsulfiram (Antsbis- 
is often useful for those patients who rccogn,« 
ttie need for total abstinence and who will ac- 
cept self-imposed control. Administration by 
anyone other than the patient himself Is rarely 
effective, and then only when the patient ac- 
cepts tile person who administers the drug as t 
helpful person rather than a controlling one. 
The effects of combining dlsulfiram with alco- 
hol in minimal quantities are flushing, profuse 
sweating, precordial pain, marked palpitations, 
gastrointestinal spasms, and a feeling of Im- 
pendmg death These effects must be carefully 
explained to the patient before he makes his de- 
cision about whether to use the drug or not 
The drug cannot be given unless the patient kas 
been totally abstinent for at least 72 hours, and 
he cannot drink safely until 72 hours after tak- 
ing It The usual dosage ia 1 Gm dally for 1 
days and 0 5 Gm daily thereafter for at least 
the first month The dosage may then be re- 
duced to 0 25 Gm daily for several months or 
until the patient feels secure in his abstinence 
A test of the effects of disulfiram when 
combined with alcohol is often useful In deitw 
strating to the patient what wiU happen if he 
dnnks. but it is not necessary to perform such 
a test on a patient who Is fully cooperative 
Patients with cardiac disease, severe 
liver damage, diabetes meUitus, and pulmo- 
nary disease should not be given dlsulfiram 
A variety of mild side-effects arc reported 
by most patients, but few are serious enough to 
warrant discontinuation of the drug Reported 
slde-effccls include dizzmess, "bad taste in 
the mouth,” gastrolniestinal complaints, weak- 
ness. etc . and are generally believed to be 
the psychic results of withdrawal from alcohol 
rather than the physiologic effects of disulfi- 
ram 

AU patients taking disulfiram should re- 
ceive regular counseling 

3 Gastric sedatives and antlspasmodlcs 
are valuable in alleviating hangover symptom* 
The vitamins are Important in correcting 
tritional deficiencies The medications select 
ed and the methods of administration are eimi- 
lar to those used in the treatment of acute gas- 
tritis or for a malnourished patient. 

B. Psychiatric Treatment: Almost all 
alcc^lics need help with their emotional prob- 
lems, and the relief obtained in psychotherapy 
Increases the patient's chances of achieving 
abstinence. The most appropriate attitude for 
the physician Is neither to condemn nor to con- 
done the drinking. Frank discussion of the 



Alcoholism 487 


patient's dependency on alcohol is Impoihant, 
and the physician may have to take the Initia- 
tive in this since many alcoholics prefer to 
evade the issue of the Importance of alcohol in 
their lives Psychotherapy proceeds along the 
lines of constant support for all the patient's 
efforts to live without alcohol, helping him to 
recognize and understand his need for alcohol, 
and exposing the efforts he may make to blami^ 
his drinking on his wife, his parents, his em- 
ployers, or on the need to seek relief because 
of “bad luck ” The alcoholic will have diffi- 
culty in controlling his feelings of resentment. 
Inadequacy, omnipotence, anxiety, and de- 
pression. The underlying character structure 
of the alcoholic is not predictable, but many o( 
these people have had a negative self-image al^ 
their lives and will need considerable support 
SiKt ai'hrr wiA'Kfi'awa! of 

Abstinence is the ideal but not the only 
goal of therapy, nor is it attainable in many 
cases Other goals of psychotherapy are les- 
sening of anxiety and depression, increased 
feelings of confidence and adequacy, improved 
physical health through decreased drinking, a 
better social adjustment, and improved marital 
relations. 

Even after total abstinence for many year^ 
many nondrinking alcoholics can profit from 
psychotherapy. Some of these persons occa- 
sionally experience periods of intense anxiety 
called "dry drunks “ "Slips' are to be ex- 
pected, even for the individual who is seriously 
attempting to attain total abstinence by any 
means Slips must be realistically discussed 
and the patient dissuaded from self-recriminav 
tlon about his failures 

Psychotherapy Is usually most successful 
when the patient will also accept participation 
in Alcoholics Anonymous. 

Counseling or Psychotherapy for the 
Spouse: The alcoholic tends to entice his wife 
and other pertinent persons (parents, close 
friend) or even society Itself into playing spe- 
cial roles which perpetuate the drinking pat- 
tern. He particularly projects the role of 
persecutor on his wife, for example, and 
rationalizes his drinking as a weapon against 
her control. When convenient he may use her 
as his "rescuer,*' l.e., whenever he Is In dif- 
ficulty with others or feels depressed, help- 
less, or misunderstood On other occasions 
ho may maneuver her into the position of beln^ 
a "dummy'' or "easy mark": using lies, de- 
ceptions of all sorts, sneaking dnnks, etc In- 
sofar as the wife, because of her own emotion- 
al needs, accepts the roles assigned to her shg 
may contribute to the drinking problem. Ab- 
stinence is possible only when the spouse recog. 
nizes her own involvement and refuses to con- 


tinue as a confederate in her husband’s uncon- 
scious efforts to rationabze his behavior. 

Common emotional problems among people 
married to alcoholics are anxiety, depression, 
immaturity, sexual difficulties, and passive or 
aggressive personalities. Even in those cases 
in which the alcoholic will not accept the diag- 
nosis of alcoholism and refuses to seek help 
for his drinking, counseling of some sort is 
necessary for the spouse and may encourage 
the alcoholic In due time to seek help for him- 
self 

C. Alcoholics Anonymous* Alcoholics 
Anonymous (A A ) is probably the most wide- 
ly known, the simplest, and the most practical 
method oi attaining abstention for most alco- 
holics It IS most effective when the patient 
also seeks some form of personal psychother- 
apy or counselmg Chapters exist in almost 
every city and close to almost every small 
community m the United States The sincere 
desire to become abstinent is the only qualifi- 
cation necessary, and a phone call to another 
A A member is all that is required Contact 
should be made by the drinker himself, but 
the physician may be most useful in introducing 
the idea to his patient and acting as liaison 
with an A A member who is willing to help. 

A. A IS effective for several reasons the 
spiritual nature of the organization, the under- 
standing support of other alcoholics, the free- 
dom to ventilate in the presence of other alco- 
holics, and the constant reminder through 
regular meetings that abstinence must be 
maintained on a daily or hourly basis 

D Religious Conversion or Self-conversion 
Ffo reliable information Is available about the 
number of alcoholics who have become absti- 
nent without benefit of any formal or outside 
help Undoubtedly many persons meet some 
crisis m their personal lives which serves to 
turn them away from alcohol ("swearing off) 
Some of these take place as a "personal con- 
version" or spiritual transformation without 
benefit of religious persuasion Others occur 
through the active intervention of a particular 
religious philosophy with or without a powerful 
emotional coloring Various forms of con- 
version may occur, some with features re- 
sembling a kind of self-hypnosis, and may last 
for years or permanently. 

E. Conditioned Reflex Treatment* Aver- 
sion therapy is sometimes successful In pa- 
tients willing to accept this form of treatment. 
The procedure consists of the use of ajximor- 
phine or emetine to produce extreme nausea 
and vomiting at the moment of exposure (emcll 
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or ingestion) of alcohol Periodic reinforce 
merit is necessary until the reflex ts firmly 
fixed or the patient is able to remain abstinent 
voluntaril> 


Alcoholics Anonymous The Story of Bow 
Many Thousands of Men and Women Have 
Recovered From Alcoholistn. 2nd ed 
Alcoholics \nonymous 1935 
Korman M , Mothers Definition of alcohol- 
ism JAMA 178 1184-6 1961 
Ruprecht, A L The doctor s responalblllty 
to an alcoholic Postgrad Med 32 56-68 
1962 


DELIRIUM TREMENS 


Delirium tremens la an acute toxic psycho 
sis Tihlch may develop In chronic alcoholics 
ecpecLnIly during and following a prolonged 
alcoholic episode Both physiologic and pay 
chic factors are Involved There Is a long his 
tory of excessive drinking with prolonged 
binges The delirium Is usually preceded by 
restlessness, disturbed sleep and irritability 
following a recent binge The symptoms include 
confusion and clouded consciousness often with 
epileptiform seizures, maniacal destructive be 
havlor, and terrifying hallucinations frequent- 
ly of distorted moving animals and figures 

The onset of the delirium may not occur 
for several days after drinking has ceased and 
there Is some evidence that the drop In alcohol 
content In the body may be related to toxic ef- 
fects 

Treatment Is discussed on p 499 


Tavel, ME A new look at an old syndrome 
delirium tremens Arch Int Med 109 129 


DRUG ADDICTION 


PaUents with personality disorders or 
emotl^oral instability are particularly sus- 
ccp*lble to drug addiction Addiction to a wide 
%arlety of psychotropic drugs may occur. In- 
cluding op'jm ard Its derivatives synthetic 
narrotlc analgesics tranqulUzers. sedative 
and h>pnotle drugs, and corUcal stimulants 
c g , amphetamine) Addiction may foUow 
the therapeutic administration of psychotrfiarma- 
«lcgic agents, and freqaenNy occur. 1^. 

to alleviate symptoms du-* to anxiety and ten- 


sion Soclopathic (psychopathic) patlen’s ‘■ov 
ever, who utilize these drugs for their pleas 
urabie intoxicant or stimulant effects make 
up the largest percentage of addicts 

Addiction to any drug is characlerized bv 
a compelling need to continue taking it (ad 
diction), often in Increasing dosages (toler 
ance) and based upon a physiologic or psychic 
demand (dependence) 

Opium Derivatives L Synthetic Analgesics 

A high degree of drug tolerance and de 
pendence develops 

There are no characteristic symptoms or 
signs Either somnolence or excitement iray 
be evident Emaciation puncture marks and 
scars over the veins of the extremities and 
miosis may be observed In meperidine ad 
diction there may be tremors, convulsions 
and dilated pupils The intensity of withdrawal 
symptoms will vary with the addictive poten 
tlal of the drug (most marked for heroin ard 
least marked for codeine) and with the dura 
tion and degree of addiction 

Nalorphine (Nalllne®) administration mar 
rapidly induce characteristic withdrawal sysp 
toms and is thus an aid in the diagnosis of 
questionable narcotic addiction or for periodic 
examination of former addicts to determine 
whether or not they have resumed the drug 
habit 

The withdrawal symptoms in morphine 
addiction ere as follows 

(1) First 24 hours Drowsiness 

(2) Two to 3 days Agitation, dilated 
puplle, muscle twitching, nausea anorexia 
vomiting generalized muscular aches and 
pains, weight loss. Insomnia, and Increased 
temperature, pulse, respiration, and BP 

(3) Three to 12 days Gradual decline of 
above symptoms 

(4) Three to 6 months Nervousness, In 
somnia, end weakness 

Treatment of addiction to narcotic drugs 
Is best carried out in specialized Instltutlcma 
(e g , U S Public Health Service Hospitals) 

In the United States the treatment of narcotic 
addiction must be carried out in conformity 
with the provisions of the Harrison Narcotic 
Act Information regarding reporting and 
treatment of addicts should be obtained from 
the local office of the Federal Bureau of bar* 
cotics 

Treatment consists of gradual wlthdra*'^! 
of narcotic drugs or substitution with metlia 
dtme and gradual reduction of methadone dossg* 
over a period of 15-30 days Supportive meal 
ures encouragement, and psychotherapy ar* 
usually necessary 

The prognosis for cure of narcotic addle 
tion is unfortunately very poor except for those 



few Individuals who are highly motivated to 
overcome their addiction 

Barbiturates & Other Sedatives. 

Peychophystologic dependence cccure mtit 
these drugs but tolerance Is not marked The 
short-acting barbiturates (e g , secobarbital, 
amobarbital, or pentobarbital) are most com- 
monly employed jn cases of addiclJon and may 
be taken in total daily doses of as high as 2 Cm 
Symptoms of Intoxication include confusion, 
slurred speech, yawning, somnolence, am 
nesia ataxia, and hyporeflexia 

Withdrawal symptoms include restless 
ness, insomnia tremors, convulsions (at 
times fatal), and acute brain syndrome 

Withdrawal treatment consists of cautious 
daily reduction of dosage over a period of 1-3 
weeks Psychotherapy must be directed at 
determining the cause of the psychiatric dia 
order 

Amphetamine Drugs 

Little or no tolerance develops and there 
are no withdrawal reactions These drugs are 
frequently taken in combination with alcohol 
and barbiturates and, to a lesser extent, the 
narcotic drugs Symptoms include excitement, 
exhilaration confusion, Insomnia anorexia, 
and increased muscular efficiency Signs in- 
clude tachycardia, dilated pupils, hyperten 
Sion and muscle tremors Treatment con 
sists of simple abstinence and psychotheraRr 
for patients capable of developing insight 

Marihuana 

No tolerance develops and there is no 
withdrawal reaction The smoking of mari- 
huana Is largely limited to individuals with 
soclopathlc personality disorders or tnalad 
justed adolescents The effect of smoking 
marihuana may often be due to the power of 
suggestion, but In large doses symptoms may 
include silly behavior, giggling, drooping of 
the eyelids, and delusions of time, place and 
person Alleged criminal behavior induced 
by marihuana is actually due to the underlying 
personality disorders of the users 

Treatment consists of simple abstinence 
and psychotherapy for selected patients cap- 
able of developing insight 


Chirk J A The prognosis in drug addiction 
J Went Sc 108 411 8 1962 
Expert Committee on Addiction Producing 
Drugs Twelfth Report WHO Tech Rep 
Ser 229 1962 


PSYCHOPHYSIOLOSIC DISORDERS 
(PSYCHOSOMATIC DISORDERS) 


Commonly encountered psychosomatic dis- 
orders are as follows 

(1) Circulatory system Essential hyper- 
tension, neurocirealatory asthenia many ar 
rhythmlas 

(2) Skin Neurodermatitis, alopecia, an- 
gioneurotic edema, urticaria, pruritus in 
erogenous zones 

(3) Respiratory system Bronchial asthma 

(4) Digestive tract Cardiospasm ano- 
rexia nervosa, peptic ulcer, regional ileitis, 
mucous colitis nonspecific ulcerative colitis, 
nervous vomiting 

(5) Glandular (anterior pituitary, thyroid, 
pancreatic glands) Many cases of obesity as 
well as inability to gain weight 

(6) Nervous system Migraine 

(1) Genitourinary system Enuresis, 
vaginismus frigidity and impotence 

Anxiety may In some persons be expressed 
by somatic fixation on any one of the visceral 
organs, as in many cases of peptic ulcer, es- 
sential hypertension and neurcdermatltis 
Physiologic dysfunction and organic changes 
usually occur in the affected organ Deep 
feelings of depression rejection anger, guilt, 
shame power strivings, etc usually accom- 
pany eomattzation 


Differentiation of Organic & Psychosomatic 
Disorders Prom Conversion Reactions 


Organic &. 
Psychosomatic 
Disorders 

Conversion 

Reactions 

( 1) Involvement of or 
gans and viscera 
under autonomic I 

nervous system > 

control 1 

(1) Involvement of 
parts under volun 
tary control 

(2) Anxiety is not allevi 
ated by the symp 
toms 

(2) Anxiety is allevi 
ated by the symp~ 
i toms 

(3> Symptoms priiaor 
lly physiologic, e g , 
essential hyperten- 
sion peptic ulcer 

1 (3) Symptoms primar- 
ily symbolic, e g , 
'paralysis" 

(4) The physiologic 
changes may threat- 
en life 

(4) The symptoms do 
not threaten life 
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Earlier iwestlgatlon In the field of psycho- 
somatic disorders suggested that specific types 
of personalities were more prone to develop 
specific types of physical Illness Thus essen 
tial h/p“rtensIon has often been equated with 
the Intense and dr’ven type of personality, pep- 
tic ulcer with the worrier, bronchial asthma 
with the crying of the child, etc These gener- 
alities have rot been authenticated, and It is 
not ye‘ known why certain persons select cer- 
tain organs or systems for the somatic enpres- 
Eion of their anxiety 

It is often difficult to determine to what 
degree phjsiologtc changes are due directly to 
emotional factors and to what extent they are 
due to special habits and patterns In the patient s 
life, e g . the dietary insult which often accom- 
panies peptic ulcer 

Treatment 

Most patients with psychosomatic illnesses 
will need considerable help with their personal 
problems Some may be suffering from spe- 
cific anxieties which tend to intensify the ill- 
ness even when they are not the direct and only 
cause of U Others vnU need sweeping reori- 
entation of their Uvea in order to reduce gen- 
eral stress ns well as the specific feelings 
which have found expression through physio- 
logic dysfunction All medical efforts are 
directed toward symptomatic relief, and all 
psyeiilatrle efforts must be aimed at removing 
psjchogenle factors Although psychotherapy 
may be of consid-rable value. It will not effect 
physiologic ciiangea 


Halt H , A C Wlnlck Group psychotherapy 
with obese women Arch Gen Psychiat 
5 150 68. 1961 

Masscrman. J I! The office therapy of psy 
chosomatlc disorders Arch Gen Psychiat 
3 320-9 1960 

Rostenberg J A , Jr The role of psycho- 
genic factors in skin diseases Arch 
Dermat A Syph 81 81 6, 1960 
Wahl. C W • Psychodynamics of the allergic 
f»tlents Ann Allergy 18 1138-43, J960 
wall. J.H Diagnosis, treatment and results 
ta anorexia nervosa Am J Psychiat X15- 


THE PSYCHOTIC DISORDERS 


The psychoses may be classified as tSose 
of apparently psychogenic origin and those *ie 
to toxic or organic causes The former con 
slst of involutional psychosis (involutional 
melancholia), manic-depressive psychosis 
psychotic depression, and schizophrenia 
The principal difference between the 957- 
choneurotic disorders and the psychoses Is 
that in the former the personality remains es- 
sentially Intact, whereas in the psychotic dis- 
orders an almost total persortallty change oc- 
curs The differences are quaUtatlve rathe" 
than quantitative, and some of the psychonea- 
roses may be more severe and may have a 
poorer prognosis than some psychoses 
It has been said that the neurotic builds 
a house of fantasy but continues to live in the 
real world, wrhereas the psychotic wrlthdraws 
from reality and lives In his house of fantasy 
The psychotic patient, probably because of the 
anxiety he experiences in his private house, 
constructs his own laws of relating to people 
and interpreting his world 

Personality transformation in the psycho 
ses occurs in 3 areas (1) A predominantly 
symbolic transformation. In which the patient 
communicates by means of words and concepti 
which are apparently unrelated to his true feel 
tags but In fact are substitutes for them - *» 
in schizophrenia, (2) a predominantly sffeetlt* 
transformation, in which the patient responds 
to internal stress with exaggerated mood 
changes - as In the psychotic depressions and 
manic-depressive psychoses, and (3) s pre- 
dominantly cognitive transformation, in which 
the patient loses the ability to recognize sod 
Identify familiar objects and people - as in the 
psychoses due to toxic and organic causes 
A variety of physical and physiologic 
changes have been described In some of the 
psychoses (e g , In the blood, urine, bral". 
and skin), but at this stage of medical knowl- 
edge It is not known to what extent these 
changes are clues to etiology or are the re- 
sult of the psychotic's altered way of life 

The principal forms of therapy currently 
available for the treatment of the psychoses 
are as follows* (1) Electroconvulsive (ECT. 
EST) and Insulin shock therapy (2) Hydro- 
therapies and physical therapies during peri- 
ods of acute disturbance (3) Psydiopharma- 
cologic agents, especially tranqulllztag and 
antidepressant medications which help the pa- 
tient become more amenable to psychotherapy 
(4) He-educatlon programs, including oceupn- 
tlonal therapy, socialization, music therapy, 
work therapy, and various guided or sheltered 
reorientation programs 
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Some unique forms of Individual and group 
psychotherapy have been reported, but their 
success depends largely on the selection of pa 
tlents and the personality of the therapist 
Psychosurgery Is not generally used 

Electroconvulsive Therapy {ECT) 

This type of treatment consists of pro- 
ducing a convulsive seizure by means of a 
small controlled electric current through elec- 
trodes placed on the patient s temples ECT 
is used for many types of depression and for 
some types of schizophrenia 

The number of convulsive seizures given 
and the intervals between shocks vary con 
siderably depending upon the nature of the 
psychiatric Illness and certain other factors 
such as the patient's physical condition and 
previous response to ECT It Is not known 
precisely why convulsive therapy wortcs, but 
the therapeutic value resides in the convulsion 
itself rather than in the electric current Tbe- 
orles of its value range from explanations 
based on purely organic reasoning to purely 
psycholo^c ones For example, it has been 
argued that the convulsion may cause chemi- 
cal changes In the brain cells, that it may help 
to muster all of the vital forces of the patient 
for survival, or that it may fulfill the patient s 
fantasies of death and rebirth Inasmuch as 
all patients experience temporary loss of mem 
oiy following ECT, It is also possible that the 
memory loss may be a major factor m im- 
provement 

The main purpose of ECT is to restore 
the patient s contact with reality In all cases, 
follow-up psychotherapy is indispensable 

This type of treatment should be given by 
a psychiatrist skilled in the procedure A 
hospital setting is best but is not mandatory 

A Types of Psychiatric Illnesses Which 
Respond to ECT 

1 Involutional melancholia (all moderate- 
ly severe and severe cases) - ECT Is espe 
daily effective for these patients and is the 
treatment of choice Improvement usually 
occurs after 4 6 applications given at intervals 
of a few days Dp to 12-20 applications are 
usually given to ensure Improvement Patients 
v.'hose depressions have a paranoid component 
do not respond as well as others 

2 Manic depressive psychosis - ECT 
may be used for both the depressed and the 
manic phase Pour to 6 applications usually 
produce a return to normal mood and better 
jontact with reality Twelve to 20 further ap- 
plications are given to sustain improvement 
During an acute manic episode daily applica- 
tions may be necessary 


3 Postpartum psychosis - Twelve to 20 
applications generally produce marked improve 
jnent except when schizophrenic elements are 
present and especially if there is a history of 
benign schizophrenic symptoms 

4 Senile depression A few applications 
are frequently successful and should be given 
in almost all cases of severe senile depres 
sion unless significant organic bram changes 
are quite evident 

5 Psychotic depression ECT is the 
treatment of choice Usually 12-20 applica- 
tions arc necessary Follow-up ECT may be 
necessary to sustain the patient s contact with 
reality 

6 Severe psychoneurotic depression - 
Patients with or without agitation who do not 
respond to drugs and psychotherapy should be 
seriously considered for ECT No precise 
rules can be laid down for the selection of 
these patients but the current tendency is to 
defer ECT for neurotic types of depression in 
patients who have shown some response no 
matter how slight, to any other kind of treat- 
ment The following should be considered 

a Length of time in psychotherapy and 
whether or net anj improvement has occurred 

b Whether or not a favorable response 
has occurred with antidepressant drugs or 
other medication 

c Whether or net environmental manipula 
tion changes In work or residence vacations 
or changes in the attitudes of people in the Ini 
mediate environment have been effective 

d How long the patient has been complete- 
ly unable to continue his usual occupation or 
how long he has shown complete lack of inter- 
est in his environment or In prescribed forms 
of activity (occupational and recreational ther- 
apies) 

7 Many types of schizophrenia - ECT is 
generally useful for moat of the acutely dis 
turbed periods of this Illness The catatonic 
schizophrenic generally responds quite well, 
but the other types of schizophrenia are less 
amenable to ECT Simple and hebephremc 
types of schizophrenia tend to respond poorly 
Op to 30-40 applications (over a period of 
weeks or months) are commonly used 

B Psychiatric Contraindications to ECT 
ECT is not indicated for psychiatric illnesses 
other than those listed above It should not be 
used for the psychoneuroses other than pro- 
longed severe depression which does not re 
spend to psychotherapy and medication nor 
for the sociopathlc and personality disorders, 
psyiiiophyslologlc disorders and addictions 

C Safety of ECT Patients with coronary 
disease and severe cardiac decompensation 
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fo'- whom ECT Is contemplated must be care 
fully evaluated with due consideration for the 
risks of treatment as opposed to the necessity 
for treatment In general hov.ever most ol 
the medical conditions previously believed to 
be contraindications to ECT have been found 
to respond with complete safety to this form 
of therapy Examples are as follows 

1 Old age ECT may be given safely to 
elderly and senile persons 

2 Hypertension There is now general 
agreement that hypertensives react well to 
ECT and that the treatment may be effective 
in lowering BP 

3 Pulmonary tuberculosis No contra 
Indications to ECT 

4 Pregnancy ECT may be given praetl 
cally up to full term without causing rupture 
©'membranes uterine contractions or injury 
to the fetua 

5 Peptic nicer with a history of bleeding 
No contraindication to ECT, especially when 
the patient {s properly prepared with muscle 
relajtants 

6 Compensated nonacute cardiovascular 
disease No eontralndtcation to ECT 

7 Patients with a history of recent frac 
ture or with bone disease may be gt%en ECT 
when properly prepared with muscle relaxants 

O Mishaps Due to ECT Accidents are 
uncommon with proper selection o' patients 
and appropriate premedication (usually one of 
the barbiturates and muscle relaxants) Those 
accidents which do occur are usually fractures 
or dislocations of the lower and middle spine 
the upper estremlUes (including the clavicle) 
and sometimes the mandible Other complica 
tions are rare 

In all cases ECT causes a temporary com 
plete loss of memory (in all spheres both 
recent and remote events) which may last for 
several weeks Memory gradually returns 
however and there is no impairment of Intel 
lectual ability During follow up psychotherapy 
1 is frequently necessary to reassure the pa 
tlcnt that memory will return intact 


Kalinowsky L D Some problems in electric 
corr/ulsive therapy of depressions In 
Depression PH Hock and J Zi*in 
Crune & S ration 1954 

Rohde P Sargant Treatment of schlzo 

phrenia In a general hospital Brit M J 
5244 67 70 July 8 1961 


Insulin Therapy 

Insulin therapy may be given in 2 fonns 
in subcoma doses or in full doses to achieve 
coma (insulin shock) Neither type is In 
use at the present time m the USA since 
the paychopharmacologic agents and ECT are 
of such broad value Subcoma insulin contta 
ues to be used at some psychiatric centers 
however in the treatment of prolonged ar^e 
anxiety in inadequate personalities The use 
of insulin shock is considered to be of valu* 
for some of the psychoses which do not re 
spend to ECT and drugs In the latter cases 
insulin shock is usually given In coniunctlon 
with ECT as a combined treatment 

Detention 6c Commitment of Disturbed Ptrscas 

Detention of emotionally disturbed persarJ 
even for an hour must have legal sanction h 
actual practice most law enforcement cC ctrs 
upon a physician s request will detain person 
who seem to be intoxicated drugged seriously 
confused suicidal homicidal or otherwise 
mentally lU pending possible commitmert pro 
cedures The usual procedure for coramlt 
ment In most states of the USA is as foUo** 

(1) A member of the patient s isoniediat* 
family requests the district attorney (or con 
parable legal officer) to initiate commltotert 
procedures The family attorney may be 
upon to assist with the arrangements A phy 
slciao s written opinion that the patient is dil 
turbed and needs hospitalization usually aecoB 
panics this request A public health comm t 
ment may also be sought m special eircutn 
stances upon the request of 2 physicians 

(2) Law enforcement officers escort the 
patient to a hospital where psychiatric evaw 
ation and recommendations are made withLn a 
few days 

(3) A judge rules on the mental coinpei*'''! 

of the patient and the advisability of commH 
meat baaing hts decision on the recornroendi 
tions submitted by the hospital psychiatrist* 
and psychologists The patient may demand s 
Jury sanity trial at this point , 

(4) The patient s civil rights arc suspend 
if he la judged Incompetent 

(5) The court may appoint a guardian 
patient s person of his property only of ° 
both 

(6) Upon release from the hospital the po 
tient may petition for restitution of his civil 
rights and release from guardianship 

Commitment procedures should be InltJ*^ 
by the family and not by the physician lest t * 
patient or his family later seek legal action 
against tl e physician Only after commitmen 
la initiated may the physician safely offer ri* 
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professional opinion regarding the mental and 
emotional condition of the patient 

He should retain notes of his examination 
for future reference 


INVOLUTIONAL PSYCHOTIC REACTION 
(Involutional Melancholia) 


Essentials of Diagnosis 

• Onset between ages 40-65 

• Withdrawal of Interest in environment. 
Including Interest in people, work 
food, and sex 

• Sleep disturbances, particularly dif/j 
culty m falling asleep and early awaken 
Ing 

• Unusual somatic concern with feeling® 
of worthlessness and failure 

• Considerable agitation is usually pres 
ent 

The involutional psychotic reaction 
may sometimes be confused with manic 
depressive psychosis or with an acute 
schizophrenic reaction The premorbid 
personality of the involutional melan- 
cholic, however, will help In making 
the distinction A history of disturbed 
behavior ts generally present in the 
patient who develops a manic depres 
slve or schizophrenic type disorder in 
this age group 

General Considerations 

The involutional psychotic reaction is a 
severe depression with psychotic features 
which occurs during or after the climacteric 
in both men and women, although women arc 
more frequently affected In earlier stages of 
this depression the psychotic features may be 
minimal or entirely lacking 

During and following the climacteric many 
persons are unable to recognize and accept the 
Inevitable decline in their physical, sexual, and 
working abilities and the fact that they can no 
longer compete successfully with younger and 
stronger persons The degree of depression 
which may occur and the extent of associated 
mental mood and behavioral changes vary 
considerably Without treatment this type of 
depression tends to run a chronic worsening 
course, and suicide Is a constant risk Medi- 
cal Intervention of some sort Is always Indi- 
cated 

The premorbid personality: The typical 
person who develops Involutional melancholia 
Is the ovcrly-consclentlous. compulsive per- 


son who feels he has sought little for himself, 
tending to devote his efforts to others (family, 
employees, society at large) whose acceptance 
he has unconsciously sought During the cli- 
macteric such a person may come to feel he 
has deluded himself and wasted his energies, 
and that his chances for personal fulfillment are 
now lost Such a patient may be deeply angry 
at himself for thus failing to realize his earlier 
ambitions Precipitating factors are not al- 
ways evident but may sometimes be obvious, 
e g the marriage of a son or daughter, re- 
duction of Income, or enforced retirement 

Clinical Findings 

Depression is usually Intense, and is 
marked by considerable anxiety and agitation 
Profound sleep disturbances and loss of appe 
tite and weight occur Sexual interest Is re 
duced or absent, often to the point of impotence 
or frigidity Somatic concern is common, 
sometimes with delusional paranoid ideas re- 
garding csriiin organs or parts of the body 
Vasomotor instability characterized by hot 
flushes, sweats headaches and general 
apatl^ te a prominent feature 

Frenzied activity with vicarious aggres- 
sions. including unusual sexual interests and 
behavior, sometimes results snd represents 
attempts to deny or fight against the curtail- 
ment of abilities 

Treatment 

A Mild Cases Mild cases may be treated 
at home or In a nursing home if adequate and 
constant supervision is possible Treatment 
may begin with complete bed rest for a few 
weeks The patient s diet should be corrected, 
and insomnia treated symptomatically with 
barbiturates Small doses of insulm are some- 
times useful to encourage appetite Tonics 
and vitamins are generally of no value, and 
forced (tube) feeding may be necessary Simple 
reassurance and persuasion may be of the great- 
est value Endocrine therapy may produce 
dramatic results, especially when the pre- 
dommact symptoms are those of vasomotor 
instability In most cases, however, the psy- 
chosis la based on factors more complicated 
than endocrine deficiency 

B Severe Cases* For more acutely dis- 
turbed patients. i e , those in w hom agitation 
and paranoid or suicidal tendencies are pres- 
ent, hospitalization Is mandatory Antide- 
pressant medications are not generally useful, 
and the patient Is inaccessible to verbal psycho- 
therapy ECT is the most effective treatment, 
and the results are usually dramatic 
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C Follow-up Treatment Psychottierapy 
la Indicated after ECT The objective Is to 
guide th« patient toward Insights which will en- 
able him to adjust on i realistic level, to pre- 
vent the development of the egocentric, bigoted 
attitudes which some patients cling to In an at- 
tempt to bolster their self-esteem, and to pre- 
vent the frttlent from sinking Into an attitude of 
apathy, feelings ol inferiority, and defeat 

The patient should be urged to develop new 
and creative Interests which Involve friendly 
association with other people especially chll 
dren and persons in hls own age group 


MANTC-DEPRESSfVE PSYCHOSIS 


EBsentials of Diagnosis 

• Occurs most frequently in young adulta. 
two thirds are women 

• Marked mood swings with phases cither 
of increased psychomotor activity 
(mania) or decreased psychomotor ac 
thity (depression), or alternations or 
combinations of both 

• Phases are extremely variable In se 
verity duration, and frequency 

• Impairment of Intellectual capacities 

is usually not evident during remissions 

Differentiation from the catatonic 
type of schizoplircnla or simple schlzo 
phrenia wdth secondary depression Is 
not always easy In markedly depressed 
patients, but the absence of bizarre 
behavior and paranoid ideation is use 
ful in making the dl(£erentl3tlon 

General Considerations 

Although the term manic-depressive psy 
chosis Is most often usid to signify psychotic 
states In which depression or elation and ex- 
citement are present less pronounced forms 
of manic-depressive illness are quite common 
The depression may be precipitated by real or 
symbolic circumstances which suggest loss to 
the patient Most of these persons have cyclo 
tliymlc personalities and have tended to re- 
spond throughout life with exaggerated mood 
swings There is some evidence that heredi- 
tary, familial, and cultural factors may pre- 
dispose to this disorder 

The manic-depressive person has an Image 
of htmseU which vanes from positive to nega - 
tive extremes During Uie depressed period he 
frela worthless and full of self blame During 
Uie tnan'e phase Ws feelings are those of erm- 
nlpotence 


Clinical Findings 

Almost any combination of the manic an 
depressive phases may occur In atypical 
cases, manic and depressive features mayb" 
present simultaneously (e g , agitated depres 
Sion) 

A Depressed Phase Along with other 
signs of depression there are characteristlcii' 
ly a number of physiologic components dry 
mouth, constipation, and sometimes blurring 
of vision Appetite is poor, with concomitant 
weight loss, during the depressed period The 
patient frequently complains that he would like 
to cry but is often not able to do so Somatic 
complaints referable to the head and abdomen 
are quite common 

(n almost all cases psychomoior retarda 
tion Is present, the patient sits quietly, in- 
capable of reacting to his environment, from 
which he may feel estranged 

One or more attacks may be experienced 
throughout the patient s life, with a tendenc) 
for recurrence of minor or major attack* To 
a considerable extent the depressed period 
(as well as the elated perio<^ is self limltin,' 
after a period of several months Suicide 1* 
a eenous possibility during the depressed 
stale and moat manic-depressive patients 
should be In a hospital under psychiatric super 
vision during either of the extreme periods 

B Manic Phase* The manic phase IS char* 
acterlzed by an extreme Increase in psycho- 
motor activity, with rapidity of speech fltfiht* 
of Ideas, alUy behavior. dlatractablUty. 
citement, and meaningless physical movemW* 
(e g , restless pacing, running, Jumping Ht* 
ting walls, pounding doors, howling, teartag 
up clothing, and breaking furniture) In 
cases (hypomania) the patient is not disorient'^ 
psychomotor activity is less marked, and ih«« 
is no clouding of consciousness In so-called 
acute mania the psychomotor activity is so 
marked that extreme physical exhaustion re- 
sults. disorientation occurs, and conscious* 
ness is almost completely lacking 

Treatment 

These patients should be under the care of 
a psychiatrist Hospitalization Is necessary 
for the treatment of acute episodes in order to 
protect the patient as well as others ECT I* 
effective in shortening the depressed phase a# 
well as the manic phase, although its effect cn 
the ultimate prognosis of manic-depressive 
psychosis is questionable 

Good nursing care is essential Tube few 
Ing may be necessary 

Psychotherapy after acute episodes may 
be used as an adjunct to ECT 
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The antidepressant drugs have been of 
value in the treatment of some of the psychotic 
depressive reactions, but their long-range 
effectiveness and toxicity remain uncertain 

Treatment of the manic phase is directed 
toward protecting the patient as well as others 
Sedative-hypnotic and tranquilizing drugs may 
be administered orally or parenterally to con- 
trol physical agitation ECT Is often neces- 
sarj to control severely excited and elated 
phases of this Illness 

Prognosis 

The course is highly variable Acute epi 
Eodes may vary in duration from a few days to 
many years Recovery from single episodes 
usually occurs, with or without treatment, al 
though recurrences may be expected m about 
SOTa of cases If the onset is In early life, the 
prognosis is less favorable 


Arieti, S Manic depressive psychosis In 
American Handbook of Psychiatry Vol 1 
Basic Books, 1959 

Gibson. R W , & others On the dynamics of 
the manic-depressive personsUty Am J 
Psychiat 115 1101-7, 1959 


PSYCHOTIC DEPRESSIVE REACTION 


The psychotic depressive reactions are 
severe depressions in which contact with real 
ity is lost and total withdrawal into a delusion- 
al state occurs The illness resembles the 
depressed phase of manic-depressive psycho- 
sis except that It may occur at any age 

The Clinical findings of psychotic depres- 
sion Include intractable insomnia, delusions 
and hallucinations in which parts of the body 
may be conceived as dead, rotting, or alien to 
the patient, and severe depression with refus 
al to take food and ruminations about suicide 
In some cases of psychotic depression the 
general psychomotor retardation Is combined 
with severe agitation 

Psychotic depression is sometimes diffi- 
cult to differentiate from neurotic (reactive) 
depressions, manic-depressive psychosis, 
and Involutional psychosis In reactive de- 
pression contact with reality is not lost and 
there are no hypochondriacal characteristics, 
no delusions or lialiuclnatlOTS, and no severe 
psychomotor retardation In manic-depressive 
psychosis the life history usually shows mood 
swings or alternations In involutional psy- 
chosis the clinical findings may be quite simi- 
lar, hut the latter occurs only in the middle or 
later years of life 


Treatment should be by a psychiatrist and 
13 Similar to that for manic-depressive psy- 
chosis and involutional melancholia - especial- 
ly the use of ECT 

After the acute psychotic symptoms have 
subsided followmg ECT, psychcptherapy, with 
guidance and direction in reorienting the pa- 
tient's life, IS usually necessary 


SCHIZOPHRENIC REACTIONS 
(Schizophrenia, Formerly Known as 
Dementia Praecox) 


Essentials of Diagnosis 

• Usually a slowly progressive (but may 
be rapid) withdrawal from reality 

• Inappropriate responses in thinking 
speech and behavior 

• Alternations of mood - flat, euphoric, 
withdrawn, or depressed - without 
apparent relationship to circumstances 

•Speech and behavior become Irrelevant 
(circumstantial) or irrational and de- 
lusional 

Frequent Additional Signs 

• Depersonalization in which the patient 
behaves as if he were a detached ob- 
server of bis own actions, is a com 
mon fmding 

• Delusions of grandeur or persecution 
are often present 

• Religious or sexual preoccupations are 
common 

• Logical reasoning becomes impossible 

• Flights of ideas and incoherence take 
the place of thought 

• Mentation and speech become blocked 
in emotionally charged situations 

•Auditory hallucinations, stereotyped 
activity, and ritualistic behavior are 
common 

•Disturbances of consciousness, mem 
ory. and orientation are often present 

General Considerations 

Schizophrenia In any of its forms is one 
of the most common types of emotional dis- 
order Over 50% of mental hospital beds are 
occupied by patients with this illness The 
onset may be at any age, but usually occurs 
during late adolescence and early adulthood 
Schizophrenia is characterized by severe 
disruption in the usual logical connection of 
thoughts The patient's thoughts are dissoci- 
ated from his feelings, and a separation thus 
occurs between the patient and reality Mood 
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and behavioral changes occur, and various de- 
grees of disintegration of the personaUty 
Some authorities maintain that this illness is 
a syndrome or group of disorders {“the stlilzo- 
phrenias”). All patients in the ''group,” how- 
ever, have certain common characteristics 
which would seem to justify classifying them 
together as suffering from a common entity 
called the schizophrenic reaction 

Four main types have been described 
All types seem to be essentially one and the 
same illness, and considerable fluidity be- 
tween types occurs 

(1) Simple type Characterized by a grad- 
ual withdrawal from reality, apathy, Inappro 
priate moods and behavior, irntabihtj out of 
proportion to the stress, and slow mental and 
intellectual deterioration Delusions and hal- 
lucinations are rare 

(2) Paranoid type Suspiciousness rapidly 
progresses to active auditory and visual hal 
lucina’Ions of a persecutory nature The de 
luslons frequently Involve electricity, madiln- 
nry. TV, atomic energy, etc . with elaborate 
rationalizations by the patient Food may be 
refused on the grounds that It Is poisoned 
Act* of % lolence and murder may be carried 
out against those suspected of persecuting the 
patient 

(3) Catatonic type* Fluctuating episodes of 
s'upor and excitement occur During the stu- 
porous or negative phase the patient may as 
sume bizarre body postures, including that of 
waxy flexibility, or may stare for hours Into 
space listening to condemnatory or command 
ing voices The delusion of being God or 
Christ or having supernatural powers is not 
uncommon 

(4) Hebephrenic type Bizarre manner- 
isms, incoherent speech and silly and gro 
tesque bthavlor with hysterical laughing and 
crying may be present There Is some evi- 
dence that the hebephrenic type Is a further 
deterioration of the paranoid type, and it Is 
less common now that onllghtered hospital 
care has tended to Veep deterioration to a 
minimum 

There is some evidence, tint any of the 4 
types may be expressed clinically In either of 
the 2 following ways reactive schizophrenia, 
in which the patient’s Ilinesa is his unique re- 
sponse to extraordinary stress and which tends 
to be short-lived or recurrent, with periods of 
relatively adequate adjustment between resc- 
Hors, and "process” or mall^iant schizo' 
phrenla. which begins fairly early Si> JUe, 
follcws a more chronic course, and becomes 
a d'stlnct way of life in the latter type pro- 
longed hospitalization is often recessary 


Etiology. 

The causes of the schizophrenic reactici 
are stiU unclear and are probably multiple 
A genetic potential or susceptibility may wa' 
frustrations and deprivations, especially d-cse 
which occur during the first year of life, seen 
crucial, later childhood conditioning (e g , re- 
jection through separation of the parents) aug 
ments a tendency to "turn inward”; later en- 
vironmental factors, usually resulting In poor 
personal relationships, may propel a predis- 
posed individual into a schizophrenic type o' 
reaction 

Oiset & Course 

A Acute Onset; The schizophrenic reac- 
tion may manifest itself at any age as a sudda 
break with reality Excitement, inappropriate 
affect. Irrelevant babbling and weird gesturlsf. 
and suicidal, homicidal, or maniacal behavior 
may be present “rhe duration may be relative- 
ly brief (if prompt treatment is given) , or te 
disease may progress to a chronic or recur* 
rent form 

B Benign Onset- Slowly progressive de* 
terloratlon, usually during late sdolescentt 
early adulthood, is more common than scute 
onset Inasmuch as premorbid Signs are ueu* 
ally evident. It Is Important that the phy8lci» 
be able to recognize the harbingers of the 
schizophrenic break with reality The "odd' 
individual who is out of harmony with htosel' 
and the world is most suspect The brooding 
post-adoleecent. persons who Indulge typeset 
thinking which involve an unusual fantasy lli<» 
sexual preoccupation, philosophic speculatlsn* 
and quests for the mystical or absolute, the 
antisocial, critical, stubborn, and inflexlbl* 
person who finds no direct satisfaction in lift ’ 
ail are predisposed to this disorder 

Treatment 

Treatment depends upon the stage of lh« ^ 
Illness, the depth of regression, the degree® 
grasp upon reality that remains, the motiva- 
tion of the patient for treatment, the resp®*® 
to medication and ECT. and the ability of the 
patient to establish a relationship with a ther- 
apist 

A Less Severe Cases; Mild forms of 
this psychosis which seem to be precipitated 
by overwhelming external stress may some- 
times be treated by environmental manlpulati® 
At best, clianges in the external circumstance 
of the patient's life can be helpful in returning 
him to his prepsychotlc level of adjustment 
Tranqullizlng medication is Indicated, often 
in massive doses If anxiety la intense. Among 
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the more useful psychopharmacologlc agents 
arc the phenothiazines and meprobamate 
Trifluoperazine (Stelazine®) {up to 20 mg /daj^ 
is particularly recommended for the more vrittv- 
drawrt type of patient, and chlorproraazine 
(up to 600 nig /day) for those with agitated 
features 

Many "recovered” schizophrenics wiU 
have occasional recurrences of mild psychotic 
symptoms in response to stress For these 
patients supportive psychotherapy with tran- 
qullizing medications tends to prevent the ill- 
ness from becoming more severe 

In all milder forms of schizophrenia some 
type of continued relationship therapy Is indi- 
cated Psychotherapy takes the form of simple 
reality testing, reassurance, guidance, and 
insights within the limits of the patient's ability 
to understand his feelings and the meaning of 
his symptoms Anxiety must be kept to a 
minimum, and a positive relationship with the 
therapist must be maintained 

Depending upon the patient's ability to 
form emotional ties with objects or persons 
outside himself, therapy may be through in- 
dividual or group sessions Verbal, occupa- 
tional. and activity forms of therapy may be 
used, and should be carried out by persons who 
are skilled in working with such patients 

The encouragement of compulsory rou- 
tines of work and dally living is necessary and 
will enable many patients to overcome some 
of their personality defect 

6 Severe Acute Cases: Acute and severe- 
ly disturbed schizophrenic reactions call for 
immediate hospital care. Hydrotherapy (con- 
tinuous tubs, cold packs) and the use of seda- 
tion, often by parenteral routes, are indicated 
The barbiturates and certain of the phenothi- 
azlnes may be used, as well as chloral hydrate 
orally or I M. 

ECT Is strongly indicated for most of the 
acutely disturbed forms of the disease no mat- 
ter whether the predominant symptoms are 
those of excitement or withdrawal, and is the 
most suitable type of treatment for all acute 
stages of this illness 

C Treatment During Partial Remission* 
Well-supervised self-care programs of work 
and play are necessary Re-educative pro- 
cedures of all kinds are best undertaken In a 
hospital setting along with individual and group 
forms of psychotherapy. 

D. Chronic Forms of Schizophrenia: The 
majority of psychiatric hospital beds In this 
country are occupied by patients with chronic 
schizophrenia, which is the end result of per- 
sonality deterioration Many of these patients. 


depending upon the quality of hospital treat- 
ment, are capable of partial readjustment In 
a closely structured situation in the hospital 
or in foster homes ECT during periods of 
overt psychotic disturbance or withdrawal and 
the judicious use of psychopharmacologlc 
agents, along with routine physical evaluation 
and dally life supervision, are indicated In- 
dividual and group psychotherapy are also use- 
ful in maintaining reasonable adaptation and 
preventmg further regression. 

B Psychotherapy With Schizophrenic Pa - 
tients. Aside from the supportive forms of 
psychotherapy a variety of unique forms of 
symbolic, analytic, interpretative, and direc- 
tive psychotherapy have been described (e.g , 
by John Rosen, Frieda Fromm-Reichman). 

The results obtained seem to be due to careful 
selection of patients and the individualized 
technics and personality of the therapist There 
is no doubt that all patients who have benefited 
from these forms of psychotherapy have re- 
ceived the benefit of extensive and highly per- 
sonalized relationships with the therapist dur- 
mg frequent long sessions for many months or 
years 

Prognosis 

The course in the benign type It variable 
Some patients recover fairly promptly and are 
able to return to their premorbld level of ad- 
justment Many cases "heal with scarring of 
the personality" so that, despite their re- 
covery, they still give the impression of be- 
ing odd persons Others progress to a more 
or less chronic course, with enlightened hos- 
pital treatment, they have less tendency now 
than formerly to deteriorate to such a degree 
that they cannot take care of such basic needs 
as feeding and dressing themselves 

Many acutely disturbed patients recover 
readily and, with follow-up psychotherapeutic 
help, are able to readjust adequately although 
the possibility of recurrences remains 


ArJeti, S. : Psychotherapy of schizophrenia. 
Arch. Gen.Psychlat. 6-112-22, 1962. 

Bateson, G., Mothers: Towards a theory of 
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Perrelra, A.J.; The etiology of schizophrenia: 
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the diagnosis of schizophrenic reaction. 
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BRAIN SYNDROMES 


ACUTE BRAIN SYNDROME 


Essentials of Diagnosis 

• Usually acute but at times insidious 
onset of disturbance of perception and 
Interpretation of stimuli (delirium) 

• Confusion disorientation agitation 
excitement 

• ilaUucinattons delusions anxiety 
and fear 

The differential diagnosis of acute 
brain syndromes is mainly that of 
identification of the various primary 
ctiologic factors At times an acute 
brain syndrome must be distinguished 
from Bchlatjpbrenia but the history 
of head injury cerebral or meningeal 
Infection or evidence of drug or aico 
hoUc intake is usually sufficient to 
make the distinction 

General Considerations 

Acute brain syndrome is the term given 
to & group of disorders of perception and inter* 
pretation associated v.nih delirium The 
causes are varied and include intoxication 
with drugs (e g bromides barbiturates 
alcohol atropine corticosteroids) metabolic 
diseases (e g uremia thyroid crises dia* 
betic acidosis), pellagra dehydration sys* 
temic infection i^th high fever intracranial 
Infections and head Injury More than a 
single ctiologic factor may be in operation at 
the same time 

Clinical Findings 

A Symptoms and Signs The principal 
clinlcnl findings in acute brain syndromes are 
confusion disorientation and delirium Close 
qaeatlonlng of friends nurses or relatives 
nill often reveal that there haa been an insid* 
lous onset of restlessness and anxiety and 
that the patient has shown an Increasingly 
more suspicious attitude toward others These 
symptoms ore often more severe at night 
Mithout treatment these symptoms will pro- 
gress to extreme confusion disorientation, 
hallucinations (mainly visual), marked rest- 
lessness and excitement, and defects In mem 
ory and retention The severity of symptoms 
fluctuates markedly In extreme cases there 
may e\en be sudden attempts at homicide or 
suicide 


The clinical findings of the primary dls 
ease may also be present (c g , dilated pu 
pils and dry mouth In atropine intoxication 
respiratory depression in barbiturate toxfcltv 
abnormal neurologic findings due to brain is 
jury) 

B Laboratory Findings Laboratory finJ 
Ings are important in determining the etioloiy 
of the dehnum, e g , elevated blood bro- 
mide or alcohol levels urinary barbiturate 
levels and BUN 

Treatment 

A Protect From Physical Injury Use 
the safest room available preferably on the 
lowest floor of the building Windows should 
be covered with locked heavy screens if pos- 
sible Remove all furnishings from the room 
except a low bed with side boards or. If nec- 
essary simply a mattress on the floor The 
room must be free of sharp objects and glass 
Avoid mechanical restraints when-^ver pos- 
sible except for specific medical or surgiesl 
reasons Use chemical" restraints or 
hydrotherapy (see below) Caution Observe 
for suicidal or destructive tendencies 

B Reassure the Patient Be kindly and 
understanding Recognize the patient a ac* 
tions as those of a confused and sick person 
See that the room is adequately lighted both 
day and night and free from shadows Unusutl 
noises should be avoided, but familiar sounds 
may actually reassure the patient Bemetn* 
ber that the patient may be confused and 
misinterpret strange sensory stimuli Help 
the patient to understand what is happening 
and why he is In his particular situation Do 
not misrepresent the facta Explain diagnos- 
tic and therapeutic procedures when neces- 
sai-y 

Recruit the atd of the patient e relatives 
and friends since, as familiar figures, they 
may allay his apprehension However, some 
pattenta frequently become disturbed under 
these circumstances 

Constant nursing attendance Is neceasory 

C Sedative and Hypnotic Drugs Tran 
ciuiUzers (See tables on pp 502 and 503 ) 

1 Promazine hydrochloride (Sparine ) 
Suitable for I M or I V use The Initial 
dose Is 50-200 mg depending upon the degree 
of excitation Thereafter, give 50-200 mg 
orally or I M q { d 

2 Prochlorperazine (Compazine®), 
mg orally orl M t I d 

3 Paraldehyde la useful in delirium (In 
eluding delirium tremens) Barbiturates, 
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bromides, and opiates often increase the ex- 
citement of delirium but may be used in mani- 
acal states The ordinary stock paraldehyde 
solution needs no sterilization, and for that 
reason is available for Immediate adminis- 
tration by any desired route The oral route 
is preferred unless the patient Is unable to 
swallow 

4 Chloral hydrate may be given instead 
of paraldehyde in doses of 2-8 ml {V2-2 dr ) 
of the 257« stock solution or as capsules, 0 5- 
1 Gm {7V2-15 gr ) oraUy 

5 Scopolamine hydrobromide For de- 
lirium without pain, 0 3 0 4 mg (1/200 1/150 
gr ), 2-4 times daily may be valuable 

6 Slorphme sulfate, 8 15 mg (l/8-V4gr), 
with scopolamine hydrobromide. 0 3 0 4 mg 
(1/200-1/150 gr J, may be administered sub- 

cut when delirium is marked or is associated 
with or caused by pain 

7 Diphenylhydantoin (Dilantin®) 200 300 
ng (3-5 gr ) per day, should be provided for 
those patients with symptoms or a history of 
convulsive seizures 

D Hydrotherapy The wet pack is an 
effective technic which should be administered 
however, only by trained personnel Constant 
supervision is required Wet packs are con- 
traindicated in patients who are physically 
weak or exhausted are having convulsions 
or who have sigmflcant cardiovascular dis- 
ease Vital signs must be observed at least 
every 15-20 minutes 

B Nutrition and Hydration Unless there 
is a specific indication for hypohydration a 
normal state of hydration should be maintained 
This is especially true in the presence of fever 
For delirium tremens of alcoholism 1-2 L. 
oi'J-i'iW giltcose soiXitVon com'ai'ning I'lWmg 
( 1 V 2 gr ) of thiamine hydrochloride and 100 
mg ( 1 V 2 gr ) nicotinic add may be given 
daily Attempt to maintain nutrition Small 
frequent feedings are best tolerated 

F Psychiatric Care If the measures 
outlined as mentioned above do not suffice 
consider transfer to the psychiatric service 

Treatment of Delirium Tremens 

Adequate sedation is mandatory in deliri- 
um tremens, and almost any sedative agent 
may be used, the phenothlazlnes, barbiturates, 
and paraldehyde are the most commonly used 
(Delirium tremens is probably the only alco- 
holic condition in which barbiturates and par- 
aldehyde may be recommended ) These must 
be given in large enough doses to sedate thor- 


oughly Sedation should be continued for sevv 
eral days after the delirium abates 

Prognosis 

The prognosis depends in great part upotj 
the reversibility of the causative factor With 
adequate treatment most patients recover 
from the delirium, but occasionally death 
occurs after a few days to weeks After re- 
covery from delirium the ultimate prognosis 
depends upon the underlying problem 


CHRONIC BRAIN SYNDROME 


Essentials of Diagnosis 

• Slow deterioration of the higher mental 
processes (e g , memory, retention 
recall) 

• Irritability confusion repetition 

• Rigidity of behavior with narrow self- 
interest 

• Frequently delusional somatic com- 
plaints 

• Loss of power of abstract thinking 

The various causes of chronic bralq 
syndrome should be distinguished froin 
each other since several of the causei^ 
are partially reversible or can be ar- 
rested with proper therapy 

General Considerations 

Chronic brain syndrome is usually an 
Irreversible impairment of cerebral function 
resulting from brain damage or atrophy Th^ 
most common cause is cerebral arterioscle- 
rosis beginning usually between the ages of 
shPantf «W' «5tthn~ cauvinr s-iTT iWi'snn’amiii’ iiux?. 
plasm intracranial Infection general paresi^^ 
presenile dementia of both Alzheimer 8 and 
Pick 6 diseases Huntington s chorea and 
some cases of Korsakoff s psychosis 

Clinical Findings 

This disorder is manifested by general 
coarsening of the personality with loss of 
adaptability and decrease of mental function 
The patient becomes crude and slovenly, both 
in speech and dress The mood is labile, but 
Irritability and anger are predominant Mem-, 
ory and retention are defective the patient is 
confused unable to grasp subtleties, Is rigid 
and stubborn and tends toward pointless re- 
petition of actions or words His interests 
are narrow and self-centered Somatic com- 
plaints are often present but are more often 
delusional than real There may be evidence 
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of generalized arteriosclerosis Specific 
nejrologic defects may occur In cases caused 
by cerebrovascular accidents, tumors pare- 
sis. and chorea 

Laboratory findings may be of value in the 
dtagnosla of the specific ctlologic disease, 
e g , a positive CSF serology in paresis 

X-ray investigation may be useful, e g , 
pineal gland sbitt In tumor cerebral atrojrfiy 
on pneumoencephalogram in presenile or 
senile dcmon'la ECG findings are frequently 
abnormal 

Psychologic testing (e g . Rorschach 
Bender Visual Motor Gestalt Test, etc ) is 
frequently helpful In differentiating organic 
from psjchogenic disorders 

Treatment 

Treatment consists of specific therapy of 
the underlying disease when possible e g 
some patients with early paresis may respond 
favorably to penicillin Othervidee treatment 
is primarily symptomatic and supportive An 
effort should be made to manipulate the pa- 
tient s environment in his favor Pleasant, 
friendly surroundings and continued usefulness 
within the limits of the patient a ability are 
Important therapeutic considerations The 
patten* should be confident that his physician 
will maintain a continuing interest In his wel- 
fare The family should be encouraged to co- 
operate with the long-term treatment program 
this may In fact be the single most important 
aspect of therapy 

Agitation may be controlled with proma- 
zine or related drugs and night confusion 
minimized by leaving the room lighted 

Prognosis 

Most cases are progressive end Irre- 
versible, and custodial care in an institution 
is usually necessary Depression and sui- 
cidal attempts are frequent 


deficiency are expressed as "borderline,*' 
“mild," "moderate," or "severe" accord-nj 
to the results of psychometric tests 

Psychometric tests should measure both 
the verbal IQ and the performance IQ as well 
as the so-called full-scale IQ Discrepant!’* 
between the verbal IQ and the perfomanee 
IQ are frequently reported In borderline 
cases (IQ 75-85) it Is essential to p<»rforaa 
battery of psychologic tests or to repeat cer- 
tain tests in order to determine the validity 
of the results Special attention must be paid 
to factors which may influence the validity of 
psychometric tests (e g , educational limita- 
tions, language handicaps, defective vision or 
hearmg, or marked anxiety or apprehension 
during the examination). 

The social adjustment of a mentally de- 
fective person is usually more difficult than 
that of the normal person, and much depends 
upon early recognition of the problem, under- 
standing and skillful social and vocational 
guidance It is not uncommon for a malad- 
justed mentally retarded person to dev elop 
neurotic, soclopathlc, or psychotic reaction 
mechanisms 

Many mentally retarded patients can 
learn to occupy a useful, productive, and ac- 
ceptable place in society Important aspects 
of the assistance program are a protective 
environment, understanding and accepting 
parents friends, teachers, and physicians, 
and community facllitlea aa Indicated 


Woodward, K.E Psychiatric study of men* 
tally retarded preschool children- report 
of 4 year study Arch Gen Psychtat 2 
156-70, IBBO 


MENTAL, DEFICIENCY 
(Mental Retardation) 


Previous concep'a of mental deficiency In 
terms of diagnostic entities based upon clini- 
cal ImpresBlona and empiric observations have 
fortunately been discarded The terms “inoron.* 
"imbecile " and ‘Idiot’ no longer serve a use- 
ful purpose and can actually be misleading 
MenUl deficiency Is now classified according 
to cause |e g . hereditary, familial, or eec- 
endary to organic dlseaae) and degrees of 
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PSYCHOPHARMACOLOGIC 

DRUGS 


SEDATIVE-HyPNOTIC DRUGS 


Sedative or hypnotic drugs are CNS de- 
pressants which in small doses are used to re- 
lieve anxiety or to reduce spontaneous activ- 
ity and, in larger doses, to induce sleep. 
Depending upon the dose, th^ may produce 
sedation, ataxia, excitement, sleep, general 
anesthesia with loss of protective reflexes, 
and respiratory depression. In addition, they 
are anticonvulsants and spinal cord depres- 
sants. Their use can lead to habituation and 
withdrawal convulsions 

Clinical Indications. 

A. To decrease spontaneous activity, 

e. g . , when bed rest is desirable, as in thyro- 
toxicosis 

B. For symptomatic relief of anxiety. 

C. To encourage or Induce sleep 

O. Special uses in anesthesia and pre- 
anesthesia. 

Side Effects & Toxicity. 

A. Hangover Depression that persists 
beyond a desired period may be unpleasant to 
the patient. 

B. Ataxia and disinhibition comparable to 
the effects of alcohol 

C. Excitement comparable to stage n of 
general anesthesia. This effect is more com- 
mon in young and aged patients and when a 
stimulus such as pain is also present 

D- Excessive depression with coma (gen- 
eral anesthesia) and respiratory and vaso- 
motor depression, 

E. Habituation. 

F. Withdrawal Hyperexcitabillty or con- 
vulsions. 

Cautions. 

A. Use with special care in combination 
with other central depressants* alcohol, tran- 
quilizers. morphine, and related drugs. 


B Hepatic insufficiency is usually said 
to be 3 relative contraindication to the use of 
these drugs because of the hazard of prolonged 
effect due to slow detoxification. Actuallj, the 
necessity for this precaution has not been borne 
out In clinical trial. 

Classification & Choice of a Preparation. 

Chemically this class of drugs is divers^ 
and includes alcohols (ethyl alcohol, chloral 
hydrate, ethchlorvynol), urethanes {ethln- 
amate, meprobamate), substituted ureas (of 
which the barbiturates may be considered a 
special class), and others. In their biologic 
properties they differ, practically speaking, 
only in their speed of onset and duration of 
Action All of the effects listed in the intro- 
ductory paragraphs above are established for 
the drugs tabulated on p 502 

The short-acting sedative hypnotics exert 
an effect soon after absorption (20-30 minutes), 
and their action persists for 3-4 hours. This 
group is useful for bedtime or preoperative 
medication. 

The convenience and familiarity of pento* 
barbital (and its equivalent, secobarbital) 
have made It the most commonly used drug 
of the class. Alternative drugs, except perhaps 
chloral hydrate, offer no advantages. 

The long-acting drugs are best used In 
peated small doses for daytime sedation. They 
do not exert their maximum effects for severg) 
hours, and, if larger doses are used for hyps 
nosls, the persistence of the effect leads to 
•‘hangover,’* 

Chlordiazepoxide (Librium®) differs fro:^ 
i:Aenobarbltal only in the greater duration of 
Us effect. The physician should recognize, 
however, that it Ls not distinct from other 
sedatives. 

The hypnotics with Intermediate proper- 
ties have been most extensively used for the 
patient who falls asleep easily but, in his 
Judgment, awakens prematurely. Recently 
they have been used also for the daytime re- 
lief of anxiety, usually under the impression 
that the newer drugs are somehow different 
from Uie more familiar amobarbital. Under 
controlled clinical trials neither the patient 
nor the ^ysiclan can distinguish mepro- 
bamate from amobarbital. With full doses of 
both short-acting and intermediate-acting 
sedatives disinhibition is very common, and 
the eui^oric effect has led to abuse. 
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Sedative Hypnotic DnigB 

\ny of the drugs listed in this table may cause drowsiness mental confusion headache aid 
euphorlt or excitement More severe toxlcl^ Is manifested by delirium coma slow and shallo* 
respirations and clrculatoiy collapse Side effects peculiar to individual drugs in the Ust are 
no*ed below 


Oral Dose Toxicity Reactions 

Hypnotic IbedativcO 4 MLDf (in addition to those listed abort) 
(Single Dose)|Tlmea a Day) 






Moot obarbital (Mcbaral'^ 


Long action leads to cumuiat: 

I "! effects 

50 mg /day) 1 

V)f) Tng { t 

uromioes ^o longer prescribed but still Acneiform rash increased or 

used In proprietary mixtures nasal and lacrimal secretions 

I Toxic psychosis 

•Itiese barbiturates are also available as sodium salts for parenteral admlnistrailon Farente 
forms of other sedatives are available but experience with their use is limited . 

tlMlh the exception of 2 recently Introduced drugs (phenaglycodol and chlordiazepoxlde) 
the drugs listed has been used In successful suicidal attempts or has been lethal after iherapev 
accidents 

fAmobarbital secobarbital and pentobarbital are unprotected compounds available from 
manufacturers They are also Identified by the trade names of Amytal®' Seconal® and NcmboOi 

Hole The following sedatives are Hated lor purposes of Identification only They are rafel^ 
used or are present onI> In mixtures Long acting Barbital carbromal acetylcarbromal ^ 
Intermediate-acting Butethal (Nconor) cyctopal dlallylbarbiturlc acid probarbltal (Ipra* ' 
Swrt acting Cyclobarhttal (Phanodom > he*ethal (Ortai") talbutalfLotusatc'®) 

The action of mcthylparafjTiol (Dormison'*) is too feeble to permit classification 
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Phenothlazines & Other Tranquilizers* 



Dose (3-4 Times a Day) , 

Toxicity 

Potent Agents 

Chlorpromazine (Thorazine®)f 

25-50 mg. 1 

Blood dyscrasias (especially 
promazine, trinupromazlne, 
and trimeprazine), obstruc- 
tive jaundice (especially chlor- 
promazine), parkinsonism, 
convulsions, drowsiness, 
dizziness, fever, postural 
hypotension, tachycardia, dry 
mouth, blurred vision, nasal 
congestion, and constipation 
Promethazine is quite safe 
but produces much sedation. 


50-200 mg 1 

Promethazine (Phenergan'^’Jt 

25 mg. 1 

Triflupromazlne IVesprln’^Ot 

10-20 mg 

Prochlorperazine {Compazine'*)t 

5-lU mg 1 

Trifluoperazine (Stelazlne-^l 

1 rag 1 

Perphenazine lTrilafon^)t 

2-4 mg 1 

Fluphenazme IPermitil'^, 

Prolixin*) 

1 mg (do not ex- 
ceed 10 nig /day) 

Thiofid«lne ifMe'Uaril®) 

10*25 mg 

ThlopropazalFTDartai® ) 

10 mg 

Trimeprazine (Temaril*) 

2.5 mg 

Chlorprothixene (Taractan®) t 

25 mg 


Less Potent Agents 

H>droxyzIne (Atarax®, Vistaril®)t 

25*50 mg. 

Less potent in that dose Is 
limited by atropine-llke side 

Mepazine lPacatal'“)t 

25 mg 

Benaeiyzine (Suavltil'^, Phobex®) 

1-5 mg 

fulness 

Buclizlne (Soitran*) 

50 rog 


*ThQ rauviolfla alkaloids <reserpine etc.) are rarely used in psy^chiatric practice See ^ 
Hypotensive Drugs 

fParenteral dose form for 1. M Injection available Use maximum of one oral dose. 

Other phenothlasines equivalent to the above are advertised for specific purposes ptpaniazltie 
(Momldlne®) and thlethylperazlne (Torecan®) as anttnauseants. truneprazlne (Teroaril®) and 
methdilazLne (Tacaryl®) as antipruritic agents 


Actions of Sedatives & Phenotblazlnes 


with increasing doses 
Relief tf/ 

Sedation and sleep 
Ataxia 

Excitement, drunkenness, disinhlbiUon 
Anesthesia 

Respiratory and vasomotor depression 
and death 

With continued administration 
Anticonvulsant action 
Habituation 

Voluntary muscle relaxation 


Extrapyramidal effects* parkinsonism, 
dystonias 
Convulsions 
Autonomic effects 
Antiemetic action 
Control of psychotic excitement 
Potentiation of narcotic analgesics 


Phenothlazines 

(e g. , Promazine, Prochlorperazine) 


Sedatives 

, Phenobarbltal, Meprobamate) 
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The ''ultra-short-acting” compounds (eg, 
thiopental) have a brief duration of action, and 
their use is limited to general anesthesia 

Any of the drugs listed In the table on p 502 
may cause drowsiness, mental confusion, head- 
ache, and euphoria or excitement More se- 
vere toxicity is manifested by delirium, coma, 
slow and shallow respirations, and circula- 
tory collapse 


TRANQUILIZERS 
(Principally Phenothiazlnes) 


the narcotic analgesics, the eitects of which 
are greatly potentiated by tranquilizers 
The dosage of a tranquilizer for severe 
psychiatric disorders is Increased st Intern i 
of several days until a satisfactory respoie* 
Is obtained or until side effects limit ^e doj- 
In the table on p 503 are listed the usual inJtli. 
doses of these agents, they are given for tl e 
purpose of showing relative potency 

Parenteral preparations are available for 
the initiation of treatment of acute agitatioa 
due to organic (including alcoholic) or psy* 
chotle causes The initial I M dose should 
be approximately the same as the oral dose 


In contrast to the sedative drugs, the 
tranquilizers can exert a calmative effect on 
agitated, hyperactive patients without Impair- 
ing their ability to respond to ordinary stim 
uU The tranquilizers have therefore found 
their greatest usefulness In the hospiul care 
of psychotic patients They are not useful 
and should not bo used for the relief of neu 
rotlc anxiety of the type most commonly en» 
countered in office practice Some of the 
so-called tranquilizers (e g , meprobamate) 
v.'hlch are useful In the control of simple anxl 
, ety are actually sedatives and are listed in the 
table on p 502 

The toxic effects of the tranquilizers in 
elude postural hypotension, sedation and 
atrepine-Uke effects on the eyes, bladder, and 
pulse rate Various extrapyramldal signs 
such as parkinsonism, paroxysmal dystonias, 
and uncontrollable restlessness may some 
times be relieved by antiparklnaonlsm drugs 
Large doses may cause convulsions 

No superiority in therapeutic effect has 
been demonstrated for any one of the major 
tranquilizers A few (see chart on p 503) 
cm be discarded because of their relative lack 
of p<rtency Promazine (Sparing) adminlstra 
tlon has been associated with a significant num- 
«gf^«locytosis Thioridazine 
(Mellaril ) has caused many more cases of 
rigmenuiy Infiltration of the retina than other 

tro^jctlon The conservative practice would 
u? chlorpromaztne (Thor- 
Ine ), which in the past often caused ob- 
structive Jaundice (due to bllUry stasis) on an 
a lerglc basis The Jaundice is reversible, 
wd ttere te no serious hepatoceUular damage 
T^e incidence of Jaundice assocUted with ^ 
chlorpromaztnc administration has recently 
decreased remarkably ^ 

tranquilizers are additive 
to those of other CNS depressants except for 


ANTIDEPRESSANT DRUGS 


The antidepressant drugs may be used w 
terminate a depressive state or to minimlte 
or even obviate the need for electroconvuUivt 
therapy Although the response is slower 
than the response to electroconvulsive lJ)er*?y 
and although a successful result is not alHars 
achieved and It is impossible to predict ahicb 
patients wiU respond most psychlatristi sow 
recommend a trial of drug treatment, begin 
ning with imJpramme (Tofranil*) (or equlv 
alent), before electroconvulsive therapy I* 
used The hydrazldes or "psychic energiter* 
may be used later if the patient fails to reepo^ 

The amphetamine group of drugs is used 
In the USA for less severe depressive re 
actions 

Imipramlne (Tofranil®) and amltrlptylme 
(Elavil®) are chemically and pharmaeologlMD'' 
similar to the tranquilizers Side effects ere 
similar to those of chlorpromazlne but are less 
frequent Begin dosage with 25 mg 3 times 
daily and Increase as necessary to a maxlm-nn 
of 250 mg /day 

The hydrazldes also known as amine oxi 
dase inhibitors and psychic energizers ’ 
exert a persistent stimulant effect which be- 
comes apparent after a latent period of days 
or weeks Other drugs should not be given fe- 
at least 2 weeks after the hydrazldes are dis- 
continued Undesirable side effects arc In 
general due to excessive CNS stimulation and 
®lt*red autonomic nervous system activity 
They include hypotension, vascular headache* 
flushing, constipation, edema, dry mouth, 
vertigo decreased potency in the male and 
nausea Central stimulation may cause sleep- 
lessness hyperreflexla agitation and even 
a toxic psychosis Anemia and peripheral 
neuropathy occur, but liver damage is rare 
with the drugs still available A \ arlcty of 
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central depressants and hypotensive agents 
are potentiated by the hydrazides 

Iproniazid {Marsllit^^) and pheniprazlne 
(Catron®) have been withdrawn from the mar- 
ket The presently available drugs in this 
group are listed below 

The dosages of the useful sympathomi- 
metic amines of the amphetamine type are 
given in the discussion of Obesity Tranylcy- 
promine (Parnate®) must still be regarded as 
an unestablished drug Methylphenidate 
(Rltallri®) is comparatively ineffective and hae 
not proved to be a useful drug 
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Hydi^zides 



Initial Dose 
(per day) 

Maintenance Dose 
(per day) 

Isocarboxazid | 
(Marplan®) 

20-30 mg 1 

10 mg (maximum) 

Nialamide 

(Nlamid®) 

100-300 mg 

50-150 mg 

Phenelzine 

(Nardil®) 

30-45 mg 

1 5-20 mg 
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Endocrine Disorders 

Felix O Kolb & Sheldon Morgen 


The Difficulties of Diagnosis of Endocrine Dis- 
eases. 

The diagnosis of endocrine disorders is 
complicated by the following factors peculiar 
to these organs* 

A Interrelationships of the Endocrine 
Glands Because the endocrine glands are so 
closely interrelated, the presenting symptoms 
and signs of any endocrine disorder may rep- 
resent a secondary disturbance in another 
gland or even in more than one gland The di- 
agnostic clue may therefore be in an organ 
which is secondarily affected by hypofunctlon 
or hyperfunction of the gland in question For 
example, amenorrhea may be due to an abnor- 
mality of the pituitary or adrenal gland rather 
than to a primary ovarian leeion 

n Homeostatic (Compensatory) Mecha- 
nisms A well-balanced system of homeosta- 
sis often disguises the existence of pathologic 
changes In the pituitary which Is Inhibited by 
rising levels of secretions of the target 
glands 

C Slie of Lesion vs Magnitude of Effect 
The metabolic effect of an endocrine disturb- 
ance is not necessarily proportionate to the 
slae of the lesion A small tumor may cause 
extensive disturbance whereas a striking en- 
largement may have no pathologic significance 
exceprt as a space-occupying lesion 

D Physiologic vs Pathologic States The 
line between a physiologic aberration and a 
pathologic state may he quite tenuous (e g , 
ptiysiologtc growth spurt vs gigantism) 

E. Deficiencies of Knowledge* Some of 
the endocrine glands are activated by 111- 
dcfined ncurohumoral factors presumably lo- 
cated in the hypo'halamus The diagnosis of 
dlshjrbances along the pathway of this mecha- 
nism are largely beyond the reach of present- 
day medicine 


Direct chemical determinations of vari- 
ous hormones in blood and urine are being 
developed in increasing nunabers, but until 
they are perfected less costly, and more 
generally available for clinical use, bedside 
observation and sensitive indirect diagnostic 
procedures are still required to establish the 
proper diagnosis of most endocrine disorders 


NONSPECIFIC MANIFESTATIONS 


Delayed Growth 

Growth delays due to endocrine andneU* 
bolic disorders are at times difficult to dis- 
tinguish from familial or genetic dwarfism 
Often there is an association with delayed 
genital development Rule out bone diseases 
and nutntional metabolic, and renal disorders 
which delay growth Look for associated stig- 
mas such as polydactylia and webbing. Plot* 
ting of the growth rate will demonstrate wheth- 
er growth has been delayed since birth or only 
during a specific period In childhood. Hypo* 
thyroidism must be excluded, as it is at time* 
subtle and can be diagnosed only by senslthe 
tests of thyroid function or by a trial of thy- 
roid therapy Epiphysial dysgenesis (stlppn'’8' 
may be the telltale sign of juvenile hypothyroid- 
ism The differentiation of hypopituitarism 
from delayed adolescence will become appar- 
ent in adult life Dwarfing Is also seen with 
gonadal dysgenesis in Turner's syndrome *‘'d 
with pseudohypoparathyroidism A rapid 
growth spurt with eventual short stature is 
typical of sexual precocity and of the adreno- 
genital syndromes In any problem of growth 
delay, obtain an accurate determination of 
bone age and an x-ray of the sella turcica, and 
measure the skeletal proportions carefully. 

Ezceaslve Growth. 

Excessive growth may be a familial or 
racial characteristic or a physiologic event 
(e. g , the growth spurt of puberty) as well a* 
a tlgn of endocrine disease. If precocious 
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genital development occurs, consider true 
precocity due to pituitary or hypothalamic dis- 
orders, or pseudoprecociouB puberty due to 
excess of adrenal, ovarian, or testicular Hor- 
mones (often due to tumors) These patients, 
if not treated rapidly, will eventually be of 
short stature as a result of premature closure 
of their epiphyses Pituitary eosinophilic tu- 
mors are rare before puberty; thereafter, they 
cause pituitary gigantism associated with en- 
largement of the sella turcica and visual field 
defects After closure of the epiphyses acro- 
megalic gigantism will result Eunuchoid In- 
dividuals tend to grow taller, with span ex- 
ceeding height Diabetic children are often 
tall 

Obesity 

Although obesity la a common presenting 
“endocrine ’ complaint, most cases are due 
to constitutional factors and excessive food 
intake A sudden onset of massive obesity 
associated with lethargy or polyuna suggests 
a hypothalamic lesion (rare) While most 
cases of extreme obesity are associated with 
delayed puberty, slight excesses e( food in- 
take may lead to precocity Hypothyroidism 
Is usually not associated with marked obesity 
In Cushing's disease or syndrome, there is 
moderate obesity with a characteristic “buf- 
falo hump ‘ and trunk obesity with thin extrem- 
ities Striae are common with any type of 
obesity. They are more often purplish in 
Cushing's syndrome Amenorrhea, hyper- 
tension, and glycosuria are commonly associ- 
ated with obesity, and improve after adequate 
weight loss Islet cell adenomas are usually 
associated with obesity, but these are quite 
rare. In most Instances the obese patient re- 
quires Increased activity, reduction In caloric 
irtskv, st vVmw, psywtoVihriwpy. 

Wasting & Weakness. 

Pituitary cachexia (Simmonds' disease) is 
quite rare Always rule out nonendocrine 
causes and consider anorexia nervosa and die- 
tary fanaticism before looking for endocrine 
disturbances Consider the possibility of dia- 
betes mellitus, thyrotoxicosis, and Addison's 
disease If weight loss Is progressive 


Abnormal Skin Pigmentation or Color, 

First consider normal individual, familial, 
and racial variations Hyperpigmentatlon may 
coexist with deplgmcntatlon (vitiligo) In Addi- 
son's disease, which must be ruled outb> 
standard tests. Search carefully for pigmen- 
tary spots on mucous membranes, gums, and 
nipples Differentiate Addison's disease from 


sprue, hemochromatosis, and argyria Preg- 
nancy and thyrotoxicosis are at times associ'. 
ated with spotty brown pigmentation, especial- 
ly over the face (chloasma) Drug administra- 
tion (e.g , diethylstilbestrol) will cause local- 
ized brown-black pigmentation over the nipples 
Brown pigment spots with a ragged border are 
typical of Albright’s syndrome (associated wlm 
fibrous dysplasia and precocious sexual de- 
velopment in the female), smooth pigmented 
nevl are seen in neurofibromatosis Patient^ 
with Cushing's disease have a ruddy complexion, 
the hypogonadal or hypopdtuitary patient has ^ 
sallow, waxy, and at times yellowish or fawq 
color, and is unable to tan on exposure to suij- 
llght 

Hirsutism 

Marked normal variations In the amount 
of body hair occur on a racial, familial, or 
genetic nonendocrine basis Hirsirttsm, how- 
ever, is one of the major presenting com- 
plaints of women and may be the first sign of 
a serious neoplastic disease, if so, it is rare- 
ly completely reversible even if the tumor Is 
removed Hirsutism is of greater significance 
if It occurs other than at puberty, with preg- 
nancy, or at the menopause. If it is associated 
with other features of virilization, such as 
balding or enlargement of the clitoris, and if 
the onset is sudden. Always investigate the 
patient s adrenal status and rule out tumor and 
hyperplasia Orarian causes include poly- 
cystic ovaries (Stein-Leventhal syndrome), 
hilar cell tumors, arrhenoblastoma, and the^a 
cell luteinizstion As a minimum diagnostic 
procedure, a urinary 17-ketosteroid deter- 
mination should be obtained It is important 
to make certain that the patient has not re- 
ceived androgenic medication 

Change in Appetite. 

Polypha^a (associated with polydipsia and 
polyuria) Is classically found in uncontrolled 
diabetes mellitus However, excessive eating 
is usually not an endocrine problem but a con\- 
pulsive personality trait Only rarely is It dqe 
to a hypothalamic lesion, m which case it is 
associated with somnolence and other signs oi 
the hypothalamic disease (Frohlich's syndrome) 
Excessive appetite with weight loss is ob- 
served in thyrotoxicosis, polyphagia with 
weight gain may indicate acromegaly or hypo- 
glycemia due to an islet cell adenoma 

Anorexia and nausea associated with 
weight loss and diarrhea may occur at the on- 
set of addlsonian crisis or uncontrolled dia- 
betic acidosis Anorexia and nausea with con. 
stipation are found with any state of hypercal- 
cemia. e g. , hyperparathyroidism, and may 
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be Indistinguishable from the same symptoms 
occurring In peptic ulcer {which may coexlE* 
vrith hyperparathyroidism) 

Gynecomastia 

Enlargement of one or both breasts usual 
ly painless and of rapid onset Is a common 
finding in adolescent boys U may also be seen 
in old men It is usually transient and of little 
significance One must differentiate between 
true glandular enlargement and simple fat pads 
or ballooning of the areolar tissue Any patn 
less hard lump especially if unilateral may 
be carcinoma 

True gynecomastia is found in many endo 
crine and noncndocrine disorders e g thy 
rotoxicosie U\er disease paraplegia and 
adrenal tumors If associated with small tes 
tides and lack of sperm It may be part of 
Klinefelter s syndrome Obtain a buccal 
smear which may indicate a female nuclear 
chromatin pattern 

Breast enlargement and tenderness may be 
due to estrogen therapy but also occur after 
the administration of androgens especially to 
eunuchoid patiems 

Gyneeoraastta may be the presenting s gn 
of serious testicular tumors such as chorlo 
cardnoma which may be too small to be pal 
pable yet nay metastasize widely 

Breast enlargements may be transitory 
or may persist even after the cause (e g 
exogenous estrogen) Is removed surgical re 
moval Is often necessary tor cosmetic reasons 

Aboormal lactation 

Lac*atlon is a physiologic phenomenon 
when seen Ui the newborn ( witch s milk ) 
may occur before menstruation and Is part of 
the syndrome of pseudocyesls It Is frequent 
ly present In both sexes in acromegaly and 
more rarely in thyro oxlcosls In some pa 
tientJ with chromophobe ade/mmos ol the pi 
tultary (Chlari Frommel syndrome with 
amenorrhea) lactation may be so profuse that 
it is distressing to the patlert Abnormal lac 
tation occurs rarely with estrogen secreting 
adrenal tumors and quite rarely with corpus 
lutein cys s and chorlo epithelioma Some 
drugs (e g chlorpromazlne) may produce 
lactation 

Polyuria t Polydipsia 

Polyuria commonly associated with poly 
d psla is usually of nonendocrine etiology 
due to a habit o* drinking excessive water 
(psychogenic) However if it Is seve-e and 
o' sudden onset It suggests diabetes mellJtus 
or d abetes Insip djs Diabetes insipidus may 
develop ina'diously or may appear suddenly 


after head trauma or brain surgery Always 
attempt to rule out an organic lesion in or 
about the posterior pituitary-supraoptic tract 
In children one must consider nepbrogen c 
diabetes Insipidus and eoslnophlUc grarwloEi 
A urine specific gravity over 1 016 virtu 
ally rules out diabetes insipidus 

Polyuria and polydipsia are frequently 
seen In ary state of hypercalcemia such aa 
typerparathyroldlsm and are also part of L*"* 
^ndrome of aldosteronism in which they are 
^•plcaUy nocturnal Polyuna may occur la 
renal tubular disorders such as renal tubu.j‘ 
acidosis and Fanconi s syndrome 

Renal CoUc> Gravel it Stone Forznatlon 
A metabolic cause must be sought for 
recurrent stone formation and for kidney 
stones in children If there is a family his 
tory cystinurla and uric acid stones must 
be considered or renal tubular acidosis 
with nephrocalcinosis About 5% of stores 
are due to hyperparathyroidism which must 
be ruled out In every instance of calcium 
stones Look for bone disease especially 
subperiosteal resorption of the bones of the 
fingers Look also for signs of esteomalseU 
associated with excessive renal loss of calci 
um Vitamin D intoxication sarcoidosis and 
excessive intake of milk and alkali must be 
considered Any rapid bone breakdown may 
give rise to renal calcium stones eg in 
Paget s disease Uric acid stones may occur 
in patients with gouty arthritis who are re 
coving uricosuric agents and also after »t>y 
type of intensive therapy for leukemia or poly 
cythemla OxalurU is a rare cause of severe 
renal calcification and may be associated with 
deposition of oxalate in soft tissues (oxalosis) 
At times stones form in a structurally ab 
normal kidney (e g medullary sponge kid 
ney) Metabolic causes of renal stones mus 
be correefetf early before renal damageoc 
curs since renal injury may not be reversed 
upon removal of the initiating factor The kef 
to proper diagnosis is a careful stone aralysW 

Precocious Puberty (biBothSexea) 

Precocious puberty is often a familial 
trail but it may Indicate serious organic dis 
ease One must differentiate true precocity 
from pseudoprecocity Hypothalamic lesions 
encephalitis and certain tumors (e g ham 
artoma of the tuber cincreum) may cause true 
sexual precocity The same Is found in girls 
«l o have associated fibrous dj splasia of bone 
and pigment spots (Albright e syndrome) 
Adrenal hyperplasia or tumor and gonadal 
tumors usually cause pseudoprecoclous pu' 
berty with feminization or vlriiiratlon The 
cause must be detected early since almos* all 
children with precocious puberty will eventual 



Nonspecific Manifestations S(j9 


ly be short or even dwarfed as a result of pre- 
mature closure of the epiphyses - and because 
many of these tumors are potentially malignant. 

Sexual Infantilism 8i Delayed Puberty. 

It is often difficult to differentiate between 
simple functional delay of puberty and organic 
causes for such delays Any tJTie of gonadal 
defect may be manifested primarily by failure 
of normal sexual development Many patients 
grow to eunuchoid proportions, with span ex- 
ceeding height Consider hypothalamic lesions, 
craniopharyngioma, pituitary tumors, and de- 
fective testes or ovaries, and look for associ- 
ated stigmas (webbed neck of Turner s syn- 
drome. gynecomastia of Klinefelter's syn- 
drome) Pituitary gonadotropin and urinary 
steroid excretion studies may help classify 
these disorders Determine chromatin sex 
pattern on a buccal smear 

Lack of Potency & Libido In Males, 

Almost all cases are psychogenic in 
origin and are not helped by hormone therapy 
Occaaionally, however, lessening of sex de- 
sire or impairment of function may be the 
presenting sign of pituitary adenoma, Addi- 
son’s disease, or testicular damage The 
earlier in life the deficiency makes its appear- 
ance, the more pronounced is loss of libido 
associated with genital hypoplasia Diabetes 
mellltus and thyrotoxicosis may first become 
manifest with this complaint. Be sure to rule 
out estrogenic or feminizing tumors of the 
testis or adrenal and search for other signs 
of feminization, such as gynecomastia Most 
patients will require psychotherapy 

Cjyptorchism, 

PadUnri* nf xif ihr 

great concern to parents, but it Is not usually 
a medical problem since the testes. If pres- 
ent, will descend spontaneously at or shortly 
after puberty They may descend after applica- 
tion of heat to the scrotum, as in a warm bath, 
which demonstrates that they are present and 
will later descend normally through an unim- 
peded passageway 

There Is no agreement about when hor- 
monal therapy should be instituted If the 
testes are present, gonadotropic hormone will 
bring them down unless a hernia or blockage 
of the passageway prevents their descent. If 
there is doubt about whether the testes are 
present or not. obtain a buccal smear to de- 
termine the sex chromatin pattern 

Early surgical repair is advisable because 
intra-abdominal testes may later fall to pro- 
duce sperm normally and because the Incidence 
of malignancy in intra-abdominal testes is high 


Cryptorchism may be associated with hypo- 
gonadism or may be part of pseudohermaphro- 
ditism 

Bone & Joint Pains & Pathologic Fractures. 

If the onset is at an early age and If therg 
IS a family history of similar disorders, con- 
sider osteogenesis Imperfecta (look for blue 
scleras) Bowing of the bone and pseudofraej- 
tures suggest rickets or osteomalacia, due 
either to intestinal or, more commonly, renal 
tubular disorders If bone pain, bone cysts, 
and fractures are associated with renal stones, 
consider hyperparathyroidism Back pain with 
involvement of the spine suggests osteoporoais. 
especially when it occurs after the menopau&e 
Aches and pains in the extremities are sugges- 
tive of rickets or osteomalacia Rule out meta- 
static tumors, multiple myeloma and Paget'^ 
disease in elderly patients Differentiate meta- 
bolic from nonmetabolic bone disorders In 
doubtful cases, bone biopsy is indicated 

Tetany & Muscle Cramps. 

Mild tetany with paresthesias and muscle 
cramps is usually due to hyperventilation res 
suiting from an amaety state If tetany occupg 
In children rule out idiopathic hypoparathy- 
roidism or pseudohypoparathyroidism Loolt 
for calcification in the lens, poor teeth, and 
x-ray evidence of basal ganglia calcification 
Consider hypoparathy roldlam in the post- 
thyroidectomy patient Tetany may be the 
presenting complaint of osteomalacia or rick- 
ets Neonatal tetany is coqimon and is p^ob^ 
ably due to the high phosphate content of mil);^ 
and relative hypoparathyroidism A similar 
mechanism has been considered responsible 
for leg cramps during pregnancy Severe 
llv.oocalcemlc ipiajrjy will occaRtonally.Droducf. 
convulsions and must be differentiated from 
“Idiopathic” epilepsy Also consider hypo- 
glycemia, since ft may be correctlble Clas-. 
slcal signs of tetai^ are Chvostek’s sign and 
Trousseau's phenomenon If associated with 
hypertension and polyuria, consider primary 
aldosteronism Leg cramps may occur in 
some diabetic patients. 

Mental Changes. 

Disturbances of mentation are often sub- 
tle and may be difficult to recognize, but they 
may be important indications of underlying 
endocrine disorders Nervousness ard excit-. 
ability are characteristic of hyperthyroidism, 
pheochromocytoma, and hypoparathyroidism 
Convulsions with abnormal EEC findings may 
occur in hypocalcemlc tetany or in hypogly- 
cemia, either spontaneous or induced by in- 
sulin lalet tumors may cause sudden loss of 
consciousness, somnolence and prolonged 
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lethar^, or coma Coma nay occur in dia- 
betic acidosis Mental confusion may occur 
In h>'popituitarlEin or Addison's disease or in 
long-starding myxedema Menial deteriora- 
tion is the rule in long-standing and untreated 
hypoparathyroidism and l^rpothyroldlsm (cre- 
tinism) Insomnia end psychosis is part of 
Cushing's syndrome, either spontaneous or 
induced Early detection may prevent perma- 
nent brain damage Mental deficiency may be 
associated with abnormal excretion of ammo 
acids in the urine (e g , phenylketonuria) and 
with chromosomal abnormalities 


DISEASES OF THE 
PITUITARY GLAND 


P ANH YPOPITUTTARIS 5t 
L KYPOPlTUlTAnV CACHEDOA 
(Slmmonds' Disease) 


Essentials of Diagnosis 

• Sexual dysfunction, weakness, lack of 
resistance to stress, cold, and fasting, 
axillary and pubic hair loss 

• Low BP, may hare visual field defects. 

• AUlow BMB. FBI, 1*“ uptake. FSB. 
urtnaiy IT-ketosterolds and corticoids 

• X-ray may reveal sellar lesion 

Simmonds' disease is difficult to 
differentiate from anorexia nervosa, 
but in the latter cachexia Is more com- 
mon and loss of axillary and pubic hair 
less common Urinary FSH and kelo- 
steroid determinations may aid differ- 
entiation, however, a final diagnosis 
may depend upon the response to 
paychotherapy and medical manage- 
ment Distinguish also from primary 
adrenal and primary thyroid disease 

General Considerations, 

Hypopituitarism is a relatively rare dis- 
order in which Inactivity of the pituitary gland 
leads to Inautncleney of the target oi^ans All 
or several of the tropic hormones may be In- 
volved, Isolated defects, e. g. , of the gonado- 
tropins, arc not rare. There la also great 
variation In the severity of the lesions, from 
those merely Involving pathways (hypothalamic 
lesions) to almost complete deslnicttoR of the 
gland itself. The et'olo^ o' this disorder In- 
cludes circulatory coll -ipse due to hemorrhage 
following delivery and subsequent pituitary 


necrosis (Sheehan’s syndrome), granulo-oas 
cysts and tumors (Rathke's pouch cyst, chre 
mo{^obe adenoma), surgical hypophysecton 
and functional hypopituitarism as seen in sta 
vatlon and severe anemia. True pituitary 
cachexia (Simmonds’ disease) is quite rare 

Clinical Findings. 

These vary with the degree of pituitary 
destruction, and are related to the lack of 
hormones from the "target" endocrine glaa 

A Symptoms and Signs Weakness, lac- 
of resistance to cold, to infections, and to 
fasting, and sexual dysfunction (lack of de- 
velopment of primary and secondary sc* char- 
actenstics, or regression of function) are Lh« 
most common symptoms In expanding le- 
sions of the sella, interferunce with the visual 
tracts may produce loss of temporal vision, 
whereas a craniopharyngioma may cause 
blindness Short stature is the rule if the on- 
set 13 during the growth period. 

In both sexes there is sparseness or loss 
of axillary and pubic hair, and there may be 
thinning of the eyebrows and of the hesd hair, 
which is often silky 

The skin is almost always dry, with lack 
of sweating, has a peculiar pallor, and is sal- 
low ( 'fawn ’-colored) Pigmentation is lack- 
ing even after exposure to sunlight. Fine 
wrinkles are seen, and the facies present a 
"sleepy appearance ' 

The heart is small and the BP low. Ortho* 
static hypotension is often present Abnorrail 
lactation may occur 

B Laboratory Findings The fasting bl*®** 
sugar IS usually low with a flat glucose toler- 
ance curve TTie insulin tolerance test (use 

only 0 05units(Kg. I.V ,) shows Insulin sensi* 

tivl^ and la dangerous in these patients slrce 
severe reactions may occur The DMR is 
usually low The PBl level is low normal 
Radioactive iodine uptake is low, with a rise 
following TSH (this does not occur In primsrv 
myxedema) Urinary 17-ketosterolds ard 
corticolde are low. but rise slowly after cor- 
ticotropin administration (this does not 
In primary Addison's disease). Doth TSH aiw 
corticotropin maj have to be given for several 
days. The metapyrone {SU-4885) test has 
recently been used to demonstrate limited . 
pituitary reserve Urinary gonadotropins (FSj ' 
are very low, usually less than 3 mouse units/ 
24 hours. Anemia Is common. 

C. X-ray Findiftga X-rays of skull m*/ 
show a lesion in or above the sella. In gro'*^''^ 
children one may find delay in bone age. 
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D Eye Examination Visual field defects 
may be present. 

Differential Diagnosis. 

The most difficult problem is differentia- 
tion from anorexia nervosa, which may simu- 
late lypwpltultarism In fact, severe malnu- 
trition may give rise to functional h^opllui- 
tarism By and large, cachexia is far more 
common m anorexia nervosa, and loss of axil- 
lary and pubic hair is rare, at times mild fa- 
cial and body hirsutism is seen in anorexia 
nervosa The 17-ketosteroids are low normal 
or not as low as in hypopituitarism, and may 
respond to corticotropin stimulation, and the 
urinary gonadotropins are usually present at 
levels of 3 mouse umts/24 hours The re- 
sponse to diet and psychotherapy at times 
settles the diagnosis 

Primary Addison's disease and primary 
myxedema are at times difficult to differenti- 
ate from pituitary insufficiency, but the re- 
spionse to corticotropin and TSH often helps 

At times hypopituitarism may masquerade 
as “nephrosis” or as “pernicious anemia ' 

The severe hypoglycemia after fasting may 
cause confusion with hyperinsulinism 

The mental changes of hypopituitarism 
may be mistaken for a primary psychosis 

Complications 

In addition to those of the primary lesion 
(e g , tumor), complications may develop at 
any time as a result of the patient's inability 
to cope with minor stressful situations This 
may lead to high fever, shock, coma, and 
death Sensitivity to thyroid may precipitate 
an adrenal crisis when thyroid is administered 
Cortisones may cause psychosis 

Tl-ewAiaum*, 

There is no readily available effective 
pituitary replacement preparation, therapy 
must therefore be aimed at correcting the end- 
organ deficiencies. This must be continued 
throughout life. Almost complete replace- 
ment therapy can be carried out with corti- 
sone, thyroid, and sex steroids. 

A. Cortisones Since edema is common 
with cortisone treatment, prednisone or 
dexamethasone (Decadron®) Is preferable 
Give prednisolone, 2 S-10 mg orally dally 
In divided doses, or dexamethasone, 0 5-2 
mg. orally daily in divided doses 

B. Thyroid Thyroid (and insulin) should 
rarely, if ever, be used In panhypopltuitarispi 
unless the patient Is receiving cortisone Be- 
cause of lack of adrenal cortical function, pa- 


tients are exceedingly sensitive to these dru^s 
For this reason one should exercise special 
care In differentiating myxedema from hypo- 
pituitarism - often a difficult problem 

Begin with small doses of 15-30 mg (V4- 
V2 gr. ) daily and gradually Increase to toler- 
ance 60-100 mg (l-lV2 gr ) is usually ades 
quate 

C Sex Hormones 

1 Testosterone or one of the newer ana- 
bolic steroids, e g , flaoxyroesterone (Halov 
testln®) (see p 580) may be used In both males 
and females, primarily for their tissue builQing 
(protein anabolic) effect For males give on^ 
of the longer-acting parenteral testosterone 
preparations every 3-4 weeks, or methyltes- 
tosterone, 10-20 mg orally daily In females 
the dosage of these drugs Is half that for males 
If signs of virilizing action appear in the fe- 
male, the drug should be withdrawn and the> 
will lessen Thej do not usually occur it the 
dose of methyltestosterone is kept under 300 
mg /month Pluoxymeslerone may be given jj, 
doses of 2-10 mg orally dally 

2 Estrogens are useful in the female for 
their mild anabolic effect their effect on 
secondary sex characteristics and their pos- 
sible neutralizing effect on androgens Give 
diethytstiibestrol, 0 5-J mg daily orally, 
ethiivl estradiol. 0 02-0 05 mg daily orally, 
or estrone sulfate (Premarin®), 0 S25-1 25 
mg daily orally 

3 Chorionic gonadotropic hormone (API,®) 
may be used in an attempt to produce fertility 

Hate: Sex hormones, especially estro- 
gens. should be employed cautiously In young 
patients with panhypopituitarism or the epiph- 
yses will close before maximum growth is 
achieved Most androgens, with the possible 
tfxwptfAjiT iJi* iS'iiiJXTmyfaWn’mw, aibr.n? 

property - especially when given in large 
doses 

D. Human Growth Hormone This hor- 
mone is by far the moat effective agent for in . 
creasing height without closing the epiphyses, 
but it is available for only a few patients 

Prt^osls 

This depends on the primary cause If 
it is due to postpartum necrosis (Sheehan’s 
syndrome), partial or even complete recovery 
may occur. Functional hypopituitarism due 
to starvation and similar causes may also be 
corrected 

If the gland has become permanently de- 
stroyed the problem Is to replace target hor- 
mones. since replacement with pituitary- 
tropic hormones is not yet feasible It is pos- 
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Bible to prolong Ute If states of stress such 
as stamatlon Ir/ectlon or trauma ere treated 
with promp and adequate replacement therapy 
If the onset of the di-^ease Is In childhood the 
patient s ul imate height will be subnormal 
unless human growth hormone fs used Sur^ 
cal p'^ccdures c g hj-pophjsectomy to pre 
eerve '■ Ision In chromophobe adenomas have 
become safer since the advent of cortisone 


Bauer H G Endocrine and other clinical 
mani'estaVions of hypothalaiti c disease 
J CUn Erdocrlnol 14 13 31 I'^St 
Peters J P &ohers Functions of gonads 
thyroid and adrenals in hypop mitarlsm 
Metabolism 3 118 37 ISai 
Williams E Anorexia nervosa a somatic 
disorder Bnt M J 2 190 5 


HYPERPiruiTARISM 
(EoelnopblUc Adenoms of the 
Anterior Pituitary) 
GIGANTISM «. ACROMEGALY 


Essentials of DU^osls 

• Excessive growth o' hands (increased 
glo c Size) feet (Increased shoe size) 
jaw (protrusion of lower ^aw) and 
internal organs or glgan Ism before 
closure of epiphyses 

• Amecwrrhna headaches visual field 
loss sweating wealtnees 

• Elevated serum inorganic phosphorus 
and CMR PBI normal glycosuria 

• X ray Sellar enlargement and ter 
mlnal phalangeal tufting 

Hyperpituitarism is to be considered 
In unexplained amenorrl ea insulin 
resist nt diabetes mcUitus Or goiter 
elevated HMII which does not respond 
to antlthvrold drugs and too rapid 
growth or resumption of growth once 
stopped 

General Considerations 

An excess! e amount of growth hormone 
presunably due to ovcractlvl y of the eoslno 
phtlie po-tion of the anterior lobe of the pltui 
tary is most often produced by a benign 
adenoma The tumor may be Small or rare 
ly located wi H n the sinuses rather than 
wl h,n thi. sella The disease may be associ 
Bted with adenoma# elsewhere such as in the 
parathyroids or pancreas If the onse' is be 
fore closure of the eplp» yses gigantism will 
result If the ep pi yses have already closed 


at onset only overgrowth of soft tissues zM 
terminal skeletal structures (acromegaly) n 
suits 


Clinical Findings 

A Symptoms and Signs Crowding of 
other hormone producing cells especially 
those concerned with gonadotropic homenes 
causes amenorrhea and loss of libido Pro 
djction of excessive growth hormone causes 
enlargement of the hands (spade-like) feet 
jaw face tongue and internal organs wide 
spacing of the teeth and an oily tough fur 
rowed skin with multiple fleshy tumors 
(raoUusca) Pressure of the pituitary tuoe 
causes headache bitemporal hemianopsia 
lethargy and diplopia In long standing C3*es 
secondary hormonal changes take place in 
eluding diabetes mellitus goiter and abnor 
mat lactation Less commonly these may b* 
the presen*ing picture m acromegaly Eacjs 
siv e sweating may be the most reliable sign ft 
acti ity of the disease 

B Laboratory Findings Serum Inorganic 
phosphorus may be elevated (over 4 mg /lO® 
ml ) during the active phase of aeromeiil? 
The urinary FSH level is usually Ion but it 
may be normal or even high Glycosuria 
hyperglycemia may be present and there f» 
resistance to the administration of insulin 
The BMR may be elevated The PBI may be 
normal and may not fall after antithyroid taedl 
cation n Ketosteroids may he high or lew 
depending upon the stage of the disease 
munologlc assays for growth hormone In 
blood (not generally available) show high level* 

C X ray Findings X ray of the skull m»T 
show a large sella with destroyed cllnolds but 
a sella of usual size does not rule out the <lt*5 
nosjs The frontal sinuses may be large b 
may also demonstrate thickening of the skull 
and long bones with typical overgrowth of 
vertebral bodies and severe spur formatlh’' 
Typical tufting of the terminal phalanges 
the fingers and toes may be demonstrated 
Dorsal kyphosis Is common 

D Eye Examination Visual field cxamltti 
Uon may show bitemporal hemianopsia 


Complications 

Complications Include pressure ofthetu 
mor On surrounding structures niptJre ef the 
tumor Into the brain or sinuses the compl*'* 
tions of diabetes cardiac enlargement and 
cardiac failure The carpal tunnel syndrome 
due to compression of the median nerve at the 
wrist may cause disability of the hand 
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Treatment. 

The current majority opinion is that the 
treatment of choice of active tumors without 
visual field loss Is pituitary irradiation, with 
or without the use of sex hormones. If visual 
fields are markedly reduced, x-ray therapy 
may be hazardous and surgery is the treat- 
ment of choice. In the "burnt out" ease hor- 
monal replacement as for hypopituitarism xe 
required. 

Prognosis. 

Prognosis depends upon the age at onset 
and, more particularly, the age at wWch ther- 
apy Is begun. Secondary tissue and skeletal 
changes do not respond to removal of the tu- 
mor. The patient may sueeumb to the compli- 
cations. The tumor may "burn out," causing 
symptoms of hypopituitarism 


Hamwi, G.J., & others* Acromegaly Am J 
Med. 29 £90-9, 1900 


DIABETES INSIPIDUS 


Essentials of Diagnosis 

• Polydipsia (4-40 L./day), excessive 
pol^rla 

• Urine sp.gr < 1.006 

• Inability to concentrate urine on fluid 
restriction. 

• Vasopressin reduces urine output 

The differentiation from nephro- 
genic and from psychogenic diabetes 
insipidus (pathologic water drinkers) 
often requires special tests. If tests 
x'nol'cai'e true al’aOetes ihsipib'us, 3 
search for the primary disease (e.g , 
tumor) should be made Polyuria and 
polydipsia are also seen in diabetes 
mellitus, chrordc nephritis, hyper- 
calcemic states, and aldosterone- 
producing tumors. 

General Considerations, 

Diabetes Insipidus is an uncommon dis- 
ease of young adults ( particularly males) which 
is characterized by an increase In thirst and 
the passage of large quantities of urine of a low 
specific gravity. The urine is otherwise nor- 
mal. The disease may occur acutely, e.g., 
after head trauma or surgical procedures near 
the plhzitary region, or may be chronic and 
insidious In onset, It is due to insufficiency of 
the posterior pituitary or impaired function of 
the supraoptic pathways which regulate water 
metabolism. More rarely, It Is due to un- 
responsiveness of the kidney to pitressin 
(nephrogenic diabetes insipidus) 


The causes may be classified as follow^ 

A. Due to Deficiency of Pitressin: 

1. Primary diabetes insipidus, due to a 
defect inherent in the gland itself (where no 
organic lesion Is demonstrable), may be 
familial, occurring as a dominant trait, or, 
more commonly, sporadic or "Idlopathle." 

2 Secondary diabetes Insipidus is due to 
destruction of the functional unit by trauma, 
Infection (e.g, , encephalitis, tuberculosis, 
syphilis), primary tumor or metastatic tumors 
from the breast or lung (common), vascular 
accidents (rare), and xanthomatosis (eosino- 
philic granuloma of Hand-SchQUer-Christiarj 
disease) 

B "Nephrogenic" diabetes insipidus is 
due to a defect in the kidney tubules which Irj. 
terferes with water reabsorption and occurs 
as a sex-linked, recessive trait. Patients 
with this type of the disease are the so-called 
"water babies.’ At times this type is ac- 
quired, e.g , after pyelonephritis. The dis- 
ease is unresponsive to vasopressin 

Clinical Findings 

A. Symptoms and Signs The outstanding 
signs and symptoms of the disease are intense 
thirst and polyuria, the volume of ingested 
fluid varying from 4-40 L» daily, with cor- 
respondingly large urine volumea RestriCN 
tion of fluids causes marked weight loss, do. 
hydration, headache, irritability, fatigue, 
muscular pains, hypothermia, and taehycartiia, 

B. Laboratory Findings* A polyuria of 
over 8 L./day with a specific gravity below 
1.006 1b highly suggestive of diabetes inslpitjua, 
and a specific gravity of 1 015 or higher aft^r 
fluid restriction rules out the disease Special 
tests have been devised to distinguish true 
diabetes insipidus from psychogenic diabete% 
insipidus (Hickey-Hare and Carler-Eobbins 
tests). The latter will respond (with reduc- 
tion in urine flow and increase in urinary 
specific gravity) to administration of hyper- 
tonic (37«) saline solution, true diabetes in- 
sipidus does not A response to vasopressui 
(Pitressin®) rules out "nephrogenic" diabetsg 
insipidus The serum calcium and potassiuTn 
levels are normal. 

If true primary diabetes insipidus seemg 
likely on the basis of these teats, search for 
a possible brain lesion with x-rays of the 
skull, visual field tests, and encephalogram^. 
Search also for associated bone lesions of 
xanthomatosis and obtain biopsy for confirma- 
tion Look for a primary tumor In the lung iji. 
breast. Xn nephrogenic diabetes insipidus 
rule out pyelonephritis or hydronephrosis. 
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Differential Diagnosis 

The r-os* Impor*an differeatiatior is 
from the psvchogenlc water habit (see 
ab<y.o) Polydlp'^a and polyuria may also be 
seen In diabetes meUItus chronic nephritis 
a.dostcronisra and in hjpercalcemic states 
such as hyperparathyroidism The low fixed 
specific gra\i‘y o' the urine in chronic nefiiri 
tis does no* rise after administration of vaso 
pnssin On the other hard In spite of the 
inability o' patlcn s with diabetes Insipidus to 
concentrate urine other tests o' renal function 
yield esser iallj normal results (the NP*! may 
even be below normal) 

Comp icattons 

If w'ater is not readily available the ex 
ccssi e output of urine will lead to severe de 
hydration which rarely proceeds to a state of 
lasomotor collapse and shock Insomnia and 
d/sphagia may occur All the complications 
o' the primary disease maj eventually become 
evident 

Trestnent 

A Specific Measures Vasopressin 
tansate (Pitresstn Tannate®) V 2 1 ml in oil 
I 11 is the treatment of choice It is ef ec 
tt e for 24 72 hours It is usually best to 
administer the drug in the evening so that 
maximal results can be obtained during sleep 
Patients learn to administer the drug them 
selves and the dosage is adjusted as necessary 
^Vam the patient to shake well before fiUiog the 
svrlnge Pos'enor pituitary snuff inhaled 2 3 
times a day may be used and is the most econom 
leal form of treatment bat it may be quite Ir 
rltatlng ard absorption is uncertain The dose 
varies from 30 60 mg Aqueous vasopressin 
injection is rarely used in continuous treat 
ment because of Its short duration of action 
(I 4 hours) An occasional patient is allergic 
to animal vasopressin a synthetic substitute 
will soon be available in a nasal spray 

B General Measures Mild cases (o- 
vasopressin resistant cases) require no treat 
rrent o her than adequate fluid Intake Hydro 
chlorthlazide (Hydro Diurtl®) 50 100 mg / 
day (wrjth KCl) is 0 ' some help in reducing 
the urine volume of true or nephrogenic dia 
betes Insipidus 

C X ray therapy may be used In the 

trea rrent of some cases due to tumor (e g 
eosino-AIllc granuloma) 

Pr^noils 

Diabetes ins pldus may be laten espe 
cially if i ere is associated lack of an erier 


pituitary function and may be transient e g 
following head trauma Tlie ultimate prog 
nosls Is essentially that of the underlying 
disorder Since many cases are assoejited 
with organic brain disease the prognosis Is 
often poor Surgical correction of the p-1 
mary brain lesion rarely alters the diabetes 
insip dus 

If the disease is due to an eosinophilic 
granuloma of the skull temporary anellon 
tlon or even complete cure may be effected 
with X ray therapy 

The prognosis of the nephrogenic typ® 
IB only fair since intercurrent infect ons are 
common especially In infants affected with 
the disease Th® acquired forms of this type 
may be reversible If urinary tract Infectlca 
or obstruction is alleviated 


Thomas W C Diabetes insipidus 3 Clin 
Endocrinol 17 5B5 82 1957 


DISEASES OF THE 
THYROID GUND 


Thyroid hormone affects cellular exida 
tlve processes throughout the bod^ It li 
normally elaborated wnthln the follicles ef the 
gland by a combination of Inorganfc iodine 
which is trapped by the gland i^er the InRj 
ence of pituitary TSK and tyrosine forming 
monoiodotyrosine and dliodotyroalne which 
further combine to form thyroxin and tniodo 
thyronine (Tj) the principal hormones of the 
gland The storage form of the hormone 
is thyroglobulin a combination of thyroxin 
and thyroid globulin and tt is In this coUo dil 
form that the hormone is found within the 
follicles 

Under the influence of TSH the active 
hormones are released from the glard as the 
need arises They can be measured as 
pro*eln bound iodine the normal levels 
ranging from 4 B meg /lOO ml The require 
men s for Iodine are minimal (about 20 200 
meg /day) but If a true deficiency arises or 
II the demand for Iodine is Increased (e g 
during puberty) hormone production will be 
insufficient and circulating levels will be Ic' 
This leads to Increase In pituitary TSH output 
and hyperplasia of the thyroid gland follows 
TTiyrold disorders mav occur with or wl h 
out diffuse or nodular enlargement of the cla®“ 
(goiter) Symptoms may be due to presrjre 
alone or to hyperfunction or hypofunction 
Since thyroid hormone affects all vital 
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processes of the body, the time of onset of a 
deficiency state is most important in mental 
and physical development. Prolonged insuffi- 
ciency which is present since infancy (cretin- 
ism) causes irreversible changes. Milder 
degrees of hypofunction, especially in adults, 
may go unrecognized or may masquerade as 
symptoms of disease of another system, e g , 
menorrhagia Diagnosis will then depend to 
a large extent upon laboratory aids 

In any age group, whenever an Isolated 
thyroid nodule is felt which is not associated 
with hyperfunction or hypofunction - and 
especially if there is any change in size of the 
nodule - the possibility of neoplasm must be 
considered. 


Hamolsky, M W., &A S. Freedberg The 
thyroid gland. New England J. Med. 262 
23-8, 70-8, and 129-37, 1960 
Werner, S.C. . The Thyroid* A Fundamental 
and Clinical Text. Hoeber, 1955 


TESTS OP THYROID FUNCTION 


Basal Metabolic Rate (BMR) (With or without 
sedation ) 

Normal ± 20%. 

A. Elevated* 

1 Markedly elevated - Hyperthyroidism, 
polycythemia, leukemia, pheochromocytoma. 

2 Moderately elevated - Hyperthyroidism, 
anemia, congestive heart failure, Paget's dis- 
ease. gigantism and acromegaly, malignancy, 
pregnancy, drugs (e.g , caffeine) 

3 Slightly elevated - Febrile illnesses 
(7% per degree F. above normal), anxiety. 

B. Low* Myxedema (-30% to -60%). Low 
rates are also found in panhypopituitarism, 
Addison's disease, anorexia nervosa, chronic 
debility, starvation, and also at times in 
nephrosis 


Usual Test Results in Thyroid Disorders* 


Condition 

BMR 


PBl 

Other Useful Tests 

DifAise toxic goiter 

H 

H 


Suppression test negative. 

Toxic nodular goiter 

H 

H or N 

b 

Suppression test negative 

Pregnancy 

H 

h 

H 

Suppression test normal. 

T4 toxic faetitla 

H 

L 

H 


T« toxic factitia 

R 

L 

L 



H 

ri 

H 


Primary hypothyroldlsro 

L 

L 

C 1 

TSH test negative 


C 

L 

U 

TSH test negative. 

Subacute thyroiditis 

HHiil 

L 

H 

■reH test negative, antibody test 
positive 

Hashimoto's thyroiditis 


N or H 

N oT 

Perchlorate and antibody teats 
positive 

Riedel's struma (earlvi 


N 

N 


Riedel's sti-uma (late) 

L 

L 

L ' 

TSH test negative. 

Thyroid cancer 

N 

N 

N 

TSH and suppression tests normal 

Nontoxic goiter 

N 

N or H 



Goitrous cretinism 

L 

K 

>- 

Perchlorate test may be positive. 

"Hot" nodule in 
euthyroldism 

N 

H 


Scintogram, suppression test 
negative. 

Methimazole treatment 

N or L 

L 



Post-methlmazole rebound 

N 

H 

HSHi 


Cirrhosis 

N 

N or H 


BBBIBBiBBBBBiBBiB 



HiOBIlCHI 

HdH 


Mercurial (diuretic) 

N 

N 

HEBH 


iodide compounds 



« 



•Reproduced, with permission, from WiUiams, Textbook of Endocrinology, 3rd Ed. Saunders. 
1962. 

N « Normal; H » High, L = Low. 





















516 Simple Goiter 

Protein-Bound Iodine (PBI, "Hormonal Iodine”) 
Normal 4-8mcg/100ml serum. 

A Elevated In hyperthyroidlam. thyroid- 
itis. and due to administration of Iodides 
desiccated thyroid, or thyroxin Inorganic 
Iodides increase levels lor up to 3 ■weeVs, or- 
ganic iodides (e g , in urograms, choleeysto- 
grams) for 6 months or longer, oU-soluble 
organic iodides (e g . Ltplodol*) for months 
to years 

B Low Hypothyroidism Falsely low 
levels may be due to mercurial diuretics (low 
for 3-7 days), urinary loss of protein (e g . 
in nephrosis), or Tj (Cytomel*) adminlstra 
tion 

The BEt (butanol extractable iodine) test 
roughly parallels the PBI and is not affected by 
inorganic iodides It is. however raised by 
organic iodides Normal 3 7 meg /100 ml 

Radioiodine (!'*') Uptake of Thyroid Gland 
Normal l0-4(rt In 24 hours 

A Elevated Thyrotoxicosis, hypofunc- 
tioning large goiter iodine lack 

B Low Administration of iodides (simi- 
lar to factors raising the PBI), T, antithyroid 
drugs thyroiaUis, myxedema, hypothyroidism 
A selntogram over the gland outlines areas 
of increased and decreased activity Suppres- 
sion of uptake after administration of 75 meg 
of T] dally for several days will determine if 
the area In the gland is autonomous or TSH- 
dependent Administration of TSK for 2 or 
more days with Increase in uptake over 
low control levels indicates the presence of 
thyroid tissue, and hence shows that low up- 
take was due to lack of TSH 

Radioactive T, Uptake of Red Cells 

Noriral Males, 12-19*^. females 13- 

20^ 

This test Is not dependent upon exogenous 
organic or inorganic iodides It is an indirect 
measure of thyroxln-blndlng protein which is 
of value in certain patients, e g , in preg- 
nancy w-hen the PBI is falsely high due to in- 
creased thyroxin-binding while T, uptake la 
low In general. Tj uptake parallele the PBI 
This test is Bubjecl to many technical 
variables It should be used only when the 
more Btandard testa do not give decisive In- 
formation 

Serum Cholesterol 

Normal ISO-280 mg /lOO ml 


A Relatively Elevated Myxedema Hy- 
pothyroidism 

B Relatively Low Thyroloxicosis (oesa- 
slonaily) 

This test Is nonspecific as many factors 
may Influence cholesterol level. 

The absolute level is less significant than 
the change after institution of therapy 

Serologic Tests. 

Antibodies against several thyroid con- 
stituents may be found in the sera of patients 
with various types of thyroiditis (especially 
ilashunoto s disease) and, at times, in ade- 
nomatous goiters, in rnyxedema, and, rarely, 
in Graves disease and thyroid carcinoma 


SIMPLE GOITER 


Essentials of Diagnosis 

♦ Enlarged thyroid gland in a patient 
living in an endemic area 

♦ No symprtoms except those assoelated 
with compression by Urge gland 

♦ BMR, PBI serum cholesterol noroul 
radioactive iodine uptake normal of 
elevated 


It may be difficult in an anxious or 
nervous individual to distinguish from 
toxic goiter on clinical grounds alone 
Single nodule suggests the possibility 
of neoplasm 


General Considerations 

Simple goiter is due to iodine lack, and 
occurs most commonly in endemic areas 
away from the seacoast Relative insufficiency 
of the iodine leads to functional overactWity 
and hyperplasia of the gland, which becomes 
filled with colloid poor In iodine If the defi- 
ciency la corrected, the enlargement may sub- 
side In long-standing eases the goiter per- 
sists Simple goiter may occur transiently 
when there is greater demand for thyroid 
hormone, e g , with the onset of puberty or 
during pregnancy Rarely, goiter may occur 
in spite of adequate Iodine intake when there 
la interference with formation of thyroid hor- 
mones. e g . due to excess Intake of certain 
goitrogenic vegetables (rutabagas, turnips), 
exposure to thiocyanate, or congenital lack of 
certain enzyme systems Goiter Is more 
readily preventable than cured, and is leas 
common since the introduction of iodized salt. 



Hypothyroidism 517 


Clinical Findings. - 

A. Symptoms and Signs: The glaj\d la 
visibly enlarged and palpable. There may be 
no symptoms, or symptoms may occur as a 
result of compression of the structures in the 
neck or chest- wheezing, dysphagia, respira- 
tory embarrassment (Note: Recurrent laryn- 
geal compression is rare.) 

B. Laboratory Findings: The BMB, PBI, 
and serum cholesterol are usually normal 
The radloiodlne uptake of the gland may be 
normal or high. Radioactive uptakes over 
nodules show them to be low in activity (In 
contrast to toxic nodular goiters). 

With special technics it Is possible to 
demonstrate enzymatic defects in thyroid 
hormone production or abnormal circulating 
w-uiTfinfuinriP dr J* .rsnnftidA*!ah.\p .niitnhA’- 
tients vath goiters, especially the familial 
types. Thyroid auto-antlhodies may also be 
demonstrated. 

Differential Diagnosis. 

It may be difficult to differentiate simple 
goiter from toxic diffuse or nodular goiter, 
especially In a patient with a great many ner- 
vous Symptoms. A history of residence in an 
endemic area, a family history of goiter, or 
onset during stressful periods of life (eg. 
puberty or pregnancy) will often help If 
nodular, and especially if only a single nodule 
is present, neoplasm must be considered 

Prevention. 

With a dietary intake of 100-200 meg of 
iodine-daily, simple goiter should not occur 
During times of stress (puberty, pregnancy, 
and lactation), the upper limits of this dose 
may be necessary. This amount Is provided 
in 1-2 Gm. (15-30 gr, ) of iodized salt daily 

Treatment. 

A. Specific Measures- 

1. Thyroid, 60-120 mg (1-2 gr ) or 
more, or levothyroxine, 0, 2 mg, or more, es- 
peclally If the goiter is multmodular, appears 
to be of value In about half of cases. An ex- 
cellent guide to therapy la the PBI. which 
should be maintained in the high normal range 
(6-7 mg./lOO ml.). (Note: Misleadingly high 
blood Iodine values may follow the use of Io- 
dized salt or diagnostic or therapeutic Iodine- 
containing drugs, ) 

2. Iodine therajy (early) - If the enlarge- 
ment is discovered early. It may disappear 
completely yrtth adequate iodine administration. 
Five drops daily of saturated solution of potas- 


sium iodide or strong iodine solution (Lugol's 
solution) in one-half glass water is sufficient 
Continue therapy until the gland returns to 
normal size, and then place the patient on a 
maintenance dosage or use iodized table salt. 

3. Iodine therapy (late) - If the enlarge- 
ment is of long standing iodine therapy as 
above may be used, but Blgnificant regression 
In the size of the gland should not be expected. 
Note: Thyroid treatment is preferable in most 
patients with simple goiter. 

B Indications for Surgery: 

1 Signs of pressure - If signs of local 
pressure-are present, the gland should be re- 
moved surgically 

2 Potential malignancy - Surgery should 
be considered for any thyroid gland with a 
Single aadale, iijr tAe chances af a single 
nodule being malignant are quite high This 
is particularly true In younger people and in 
any case when there is no response to adequate 
thyroid after a period of 3-6 months. 

Prognosis 

Simple goiter may disappear spontaneous- 
ly or may become large, causing compression 
of vital structures Multinodular goiters of 
long sunding, especially in people over 50 
years of age, may become toxic Whether 
they ever become malignant is not established. 


Astwood, £.B , Cassidy, C. £,, ttG.D. 
Aurfaacb Treatment of goiter and thyroid 
nodules with thyroid. J,A. M.A. 1T4 459- 
64. 1960. 


HYPOTHYROIDISM 


In view of the profound influence exerted 
on all tissues of the body by thyroid hormone, 
lack of the hormone may affect virtually all 
body functions The degree of severity ranges 
from mild and unrecognized hypothyroid states 
to striking myxedema 

A state of hypothyroidism may be due to 
primary disease of the thyroid gland itself, or 
lack of pituitary TSH A true end-organ In- 
sensitivity to normal amounts of circulating 
hormone has been postulated but is rarely ob- 
served Although gross forms of hypothyroid- 
lara, l.e. , myxedema and cretinism, are 
readily recogmzed on clinical grounds alone, 
the far more common mild forms often escape 
detection without adequate laboratory facilities. 
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1 CRETINISM t 
JUVENILE HYPOTHYROIDISM 


Essentials of Diagnosis 

• Dwarfism mental retardation dry 
yellow cold skin pot belly with 
nmblUcal hernia 

• PBI low serum cholesterol elevated 

• Delayed bone age stippling of 
eplpl yses 

DlffcrenUate primary Iq'pothyroid 
Ism from pituitary failure and from 
mongolism and other causes of stunted 
growth and skeletal development 

General Considerations 

The causes of cretinism and juvenile hypo 
thyroidism are as follows (after Wilkins) 

A Congenital (Cretinism) 

1 Thjroid gland absent or rudimentary 
(embryonic defect most cases of sporadic 
cretinism) 

2 Thyroid gland present but defective in 
hormone secretion goitrous or secondarily 
atrophied Doe to extrinsic factor (deflcleni 
iodine gottregentc substances? most cases 
of endemic erettnisn) or due to maternal 
factors (some cases of congenital goiter) 

Many eases are familial 

B Acquired (Juvenile Hypothyroidism) 
Atrophy of the gland or defective function may 
be due to unknown causes thyroiditis or 
operative removal (1 ngual thyroid or toxic 
goiter) or secondary to pituitary deficiency 

Clinical Findings 

A Symptoms and Signs All degrees of 
twarflsm may be seen with delayed skeletal 
maturation apathy physical and mental tor 
por dry skin with coarse dry brittle hair 
constipation slow teething poor appetite 
large tongue pot belly with umbilical 
hernia deep voice cold extremities and cold 
sensitivity and true myxedema of subcutane 
oas and other tissues A yellow carotenemlc 
slun Is not infrequent The thyroid gland is 
usually not palpable but a large goiter may 
be present which may be diffuse or nodular 
Sexual development is retarded but maturation 
eventjally occurs Menometrorrhagis or amen 
errhea may be seen in older girls Deafness 
Is eccastoraUv associated with goi ers 

D Laboratory Findings The DMR Is 
p-obabl> the leas reliable (in Infants and chll 
dren) #nd PBI the most reliable In lex of thy 


rold activity it Is usually under 3 meg /lOO 
ml Serum cholesterol is elevated Radio 
active Iodine uptake Is very low In athjro d 
individuals but may be high in goitrous ere 
tins a\though the iodine is not bound in the 
gland and is released By special technics 
abnormal circulating iodine compounds aod 
croymatlc defects in thyroid hormone pro 
duction and release are demonstrable in eorc 
patients Others show circulating auto artl 
bodies to thyroid constituents 

Differential Diagnosis 

It is of practical interest to differen iate 
primary hj-pothyroldlsm from pituitary fallore 
because in the latter instance a search for a 
pituitary lesion must be undertaken Tre t 
xnent with thyroid hormone must be Inst luted 
cautiously when hypothyro dism is secondary 
to pituitary failure since It may precipitate 
adrenal crista Radlotodine uptake studies 
before and after exogenous TSH admlnistra 
tion will often show whether a gland Is present 
or not True myxedema and hypercholesler 
olemia with l^rpepituitsrism are rare Cret a 
ism is most often confused with mongoUsn] 
although retarded skeletal development Is rare 
jn mongolold infants Mscroglossia may be 
due to tumor e g lymphangioma The dry 
skin of ichthyosis may be misleading All 
causes of stunted growth and skeletal develop 
ment (see below) must be considered as well 
Rather than risk the development of full blo'W 
cretinism m the questionable case a trial of 
thyroid therapy may be reasonable 

Treatment 

See Myxedema p 519 
Prognosis 

The progress and outcome of the diseas* 
depend largely upon the duration of thyro d 
deficiency and the adequacy and persistence of 
treatment Since mental development Is at 
stake it Is of utmost importance to start 
treatment early 

The prognosis for full mental and physical 
maturation is much better if the onset Is 1*1*^ 
In life Congenital cretins almost never attain 
fall mental development Skeletal and seiuil 
maturation though often retarded do take 
place normally under continued thyroid ther 
apy 

By and large the response to thyroid ther 
apy is gratifying but therapy usually must be 
maintained throughout life 

Stanbury J B k E M McGlrr Sporadic 
or non endemic familial cretinism with 
goiter Am J Med 32 712 23 1957 
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2. ADULT HYPOTHYROIDISM 
& MYXEDEMA 


Essentials of Diagnosis 

• Weakness, fatigue, cold intolerance, 
constipation, menorrhagia, hoarseness 

• Dry, cold, yellow, puffy skin, scant 
eyebrows, thick tongue, "water bottle’* 
heart, bradycardia, delayed return of 
deep tendon reflexes 

• All low PBI, BMR, radioiodine 
uptake 

• Anemia. 

Differentiate between primary and 
secondary (pituitary lesion] types In 
the latter, serum cholesterol and BP 
jinrnuvi'na'i? Ar Ar«- 

may present as a macrocytic anemia 
(differentiate from pernicious anemia), 
menstrual disorder (differentiate from 
primary pelvic disease), psychosis 
(myxedema madness), or intractable 
heart failure 

Oeneral Considerations. 

Primary thyroid deficiency is much more 
common than secondary hypofunction due to 
pituitary insufficiency Primary myxedema 
occurs after total thyroidectomy, eradication 
of thyroid by radioactive iodine Ingestion of 
goltrogens (e g , thiocyanates, rutabagas), 
or chronic thyroiditis Most cases, however, 
are due to atrophy of the gland from unknown 
causes, possibly an autoimmune mechamsm 

Secondary hypothyroidism may follow de- 
structive lesions of the pituitary gland, e g 
chromophobe adenoma or postpartum necros s 
(Sheehan's syndrome) It is usually mani- 
fested by associated disorders of the adrenals 
and gonads Since thyroid hormone is neces- 
sary for all glandular functions, primary myx- 
edema may lead to secondary hypofunction of 
the pituitary, adrenals, and other glands, 
making diagnosis difficult 

Clinical Findings. 

These may vary from the rather rare full- 
blown myxedema to mild states of hypothyroid- 
ism, which are far more common and may 
escape detection unless a high index of sus- 
picion is maintained 

A . SymptontB and Signs 

1 Early - The principal symptoms are 
weakness, fatigue, cold intolerance, lethargy, 
dryness of skin, headache, and menorrhagia 
Nervousness is a common finding Physical 
findings may be few or absent Outstanding 


are thin, brittle nails, thinning of hair, which 
may be coarse, and pallor, with poor turgor of 
the mucosa Delayed return of deep tendon re- 
flexes IS often found 

2 Late - The principal symptoms are slow 
speech, absence of sweating, weight gain, con- 
stipation, peripheral edema, pallor, hoarse- 
ness, aches and pains, dyspnea, anginal pain, 
deafness, and amenorrhea Physical findings 
include puffiness of the face and eyelids, typ- 
ical “malar flush,” thinning of the outer halves 
of the eyebrows, thickening of the tongue, hard 
pitting edema, and effusions Into the pleural, 
peritoneal, and pericardial cavities Cardiac 
enlargement (“myxedema heart’’] is often due 
to pericardial effusion Bradycardia and 
hypertension are also often present. Note: 
Obesity is not a common feature of hypothyroid- 
ieia. 

B Laboratory Findings A BMR below 
30% IB suggestive, especially in the nonobese 
patient 'The FBI is under 3 S meg /lOO ml 
Radiotodine uptake Is decreased (below 10% In 
24 hours), but this test is not always reliable 
The radioactive Tj uptake of the red cells is 
low (below 12%) Plasma cholesterol is ele- 
vated in primary but rarely jn secondary hypo- 
thyroidism (fall on thyroid therapy is a sensi- 
tive index) Macrocj^ic anemia may be pres- 
ent Increase in I*®' uptake and PBI after ad- 
administration of 10-20 units of thyrotropic 
hormone (given for several days) suggests 
secondary hypothyroidism rather than primary 
myxedema l?-Ketosterold8 may be very low 

Differential Diagnosis 

Mild hypothyroidism must be considered 
in all states of neurasthenia, menstrual dis- 
orders without grossly demonstrable pelvic 
disease, unexplained weight gain and anemia 
Myxedema enters into the differential diagnosis 
of unexplained heart failure which does not re- 
spond to digitalis or diuretics, "idiopathic” 
hyperlipemia, and unexplained ascites The 
protein content of myxedematous effusions is 
high The thick tongue may be confused wnth 
that seen in primary amyloidosis Pernicious 
anemia may be suggested by the pallor and the 
macrocytic type of anemia seen In myxedema 
Some cases of prlmaiy psychosis and cerebral 
arteriosclerosis or even brain tumors must be 
differentiated from profound myxedema (Note: 
The CSF proteins may be elevated in myxedema ) 
If laboratory tests are not convincing, response 
to cautious thyroid administration may estab- 
lish the true nature of the disorder 

Complications 

Complications arc mostly cardiac In na- 
ture, occurring as a result of advanced cor- 
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onary artcrv disease and congestive failure 
uhlch may he precipitated by loo vigorous thy- 
roid therapy There is an increased suicepd- 
billty to infection Organic psychoses with 
paranoid delusions may occur ( ‘myredema 
madness ) Rarely adrenal crisis may be 
precipitated bv thyroid therapy of pituitary 
mysedema 

Caution Myxedematous patients arc un 
usually sensitive to opiates and may die from 
avenge doses 

Refractory hyponatremia may be seen In 
severe myxedema 

Treatment 

A Specific Therapy Thyroid or a syn 
thctlc preparation la used The Initial dosage 
varies with the severity of the hypothyroidism 

1 Caution When treating patients with 
severe myxedema or myxedema heart disease 
or elderlj patients with hypothjroldism with 
other associated heart disease begin with 
small doses of thyroid 8 15 mg (V8 Va gr ) 
dally for one week and Increase the does every 
week by 15 mg (Va gr 1 dally up to a total of 
100 200 mg (iVS 3 gr ) daily. This dosage 
should be continued until signs of hvpothyroid 
Ism have vanished or toxic symptoms appear 
snd the dosage then stabilized to maintain the 
BMR or Pni at normal or Just below the level 
of toxicity (sec Hyperth> roidUm below) 

2 Patients with early hypothyroidism may 
be started with larger doses 30 mg (V2 gr ) 
dally Increasing by 30 mg (*y2gr) every 
week to the limit of tolerance 

3 Maintenance • Cach patient e dose must 
be adjusted to obtain the optimal effect Most 
patients require 60-200 mg (1-3 gr ) dally 
for maintenance Optimal dosage can be cs 
tlmated by following PBI or BMR but clinical 
Judgment Is often the best guide 

4 Lcvothyroxlne sodium (Synthroid®) is 
as good as thvroi'd 

5 When a rapid response Is necessary 
sodium llothyronlne (Tj Cytomet^ ) may be 
cmplo) ed Begin with very low doses because 
of Its speed of action Begin with 5 meg and 
Increas** slowly (see p 577) Note* The PBI 
cannot be used as a guide to Tj therapy 

B Needless Use of Thyroid 

1 Questionable diagnosis - If any patient 
cvn tolerate above 200 mg (3 gr ) daily of 
thvroid the diagnosis of hy^thyroldlam should 
be questioned Normal individuals and obese 
and other nonhypothvroid individuals can toler- 
B*c doses up to 300-500 mg {4V2-7V2 gr ) 
dally without changes In BMR or development 
of toxic evmp*oro8 

2 Nonspveelfic use o* thyroid - The use of 
thvroid medication as nonspecific stimulating 


therapy Is mentioned only to be condemned It 
has been shown that the doses usually emplojed 
(100-200 mg } merely suppress the activity of 
the patient s own gland 

* Metabolic Insufficiency Is a question 
able entity The empiric use of thyroid medi 
cation In cases of amenorrhea or infertility 
warrants further consideration 

Prognosis 

The patient may succumb to the compli 
cations of the disease If treatment is withheld 
too long With early treatment striking 
transformations take place both in appearance 
and mental function Return to a normal state 
IS possible but relapses will occur if treat- 
ment is interrupted On the whole, response 
to thyroid treatment is most satisfactory in 
true hypothyroidism and complete rehabllita* 
tion of the patient is possible 


Ingbar S H AN Frelnkel Hypothyroidism 
Disease A Month Year Book Sept 19S8 


HYPERTHYROIDISM 

(ThyrotoxlcoBle) 


Essentials of Diagnosis 

• Ueakness sweating weight loss 
nervousness loose bowel movemeBts, 
heat Intolerance 

• Tachycardia warm thin soft moist 
skin exophthalmos, stare tremor 

• Colter bruit 

• BMR PBI radlolodlne and radlo-Tj 
red cell uptakes elevated 

Hyperthyroidism must be differenti- 
ated from anxiety neuroses especially 
at the menopause HyperthyroIdTsm 
may present as a refractory cardiac 
disease (e g failure, atrial nbrUla- 
tion) 

General Considerations 

Thyrotoxicosis is one of the most common 
endocrine disorders Its highest incidence is 
In women between the ages of 20 and 40 When 
essocieted with ocular signs or ocular disturb- 
ances and a diffuse goiter it Is called Craves 
disease This term however. Is commonly 
used to mean all forms of hyperthyroidism 
Irutead of a diffuse goiter, there may be a 
nodular toxic goiter or all the metabolic fea- 
tures of tliyrotoxicosis may be present withoj* 
visible or palpable thyroid enlargement The 
latter form Is quite common In the elderly pa* 
tient who may even lack some of the hyper- 
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metabolic signs (“apathetic Graves' disease") 
but may present with a refractory cardiac Ill- 
ness. Lastly, a poorly understood syndrome 
of marked eye signs without hypermetabolism 
may follow treatment of thyrotoxicosis, and 
has been termed hyperexophthalmlc Graves' 
disease, exophthalmic ophthalmoplegia, and 
malignant (progressive) exophthalmos. 

Clinical Findings. 

A. Symptoms and Signs* Restlessness, 
nervousness, Irritability, easy fatigability, 
especially toward the latter part of the day, 
and unexplained weight loss In spite of raven- 
ous appetite are often the early features 
There is usually excessive sweating and heat 
intolerance, quick movements with incoordma- 
tion varying from fine tremulousness to gross 
tremor. Less commonly, the patient's pri- 
mary complaint is difficulty in focussing his 
eyes, pressure from the goiter, diarrhea, or 
rapid, Irregular heart action 

The patient is quick in all motions. In- 
cluding speech The akin is warm and moist 
and the hands tremble. A diffuse or nodular 
goiter may be seen or felt with a thrill or bruit 
over it. ‘The eyes appear bright, there may be 
a stare, at times periorbital edema, and com- 
monly lid lag, lack of accommodation, exoph- 
thalmos, and even diplopia The hair and skin 
are thin and of silky texture. At times there 
is Increased pigmentation of the skin, but 
vitiligo may also occur. Spider angiomas are 
common. Cardiovascular manifestations vary 
from tachycardia, especially during sleep, to 
paroxysmal atrial fibrillation and congestive 
failure of the ''higb-outpuf' type. At times a 
harsh pulmonary systolic murmur la heard 
(Means' murmur). Lymphadenopalhy and 
splenomegaly may be present. Wasting of 
muscle and bone (osteoporosis) are common 
features, especially in long-standing thyrotoxi- 
cosis, Rarely one finds nausea, vomiting, and 
even fever and Jaundice (in which case the prog- 
nosis is poor). Mental changes are common, 
varying from mild exhilaration to delirium and 
exhaustion progressing to severe depression. 

Associated with severe or malignant ex- 
ophthalmos is at times a localized, bilateral, 
hard, nonpitting, symmetric swelling (*'pre- 
tiblal myxedema") over the tibia and dorsum 
Of the feet. It often subsides spontaneously. 

Thyroid “storm," rarely seen today, is 
an extreme form of thyrotoxicosis, which 
may occur after iodine refractoriness or thy- 
roid surgery and is manifested by marked de- 
lirium, severe tachycardia, vomiting, diar- 
rhea, and dehydration, and often very high 
fever. The mortality la high. 


B. Laboratoi*y Findings: The BMB is 
elevated, the FBI is over 8 meg / 100 ml. , 
and radiolodine and radio-Tj red cell uptakes 
are increased (the latter over 21'5<i). In toxic 
nodular goiter a high radioiodine uptake in the 
nodule may be diagnostic If combined with ele- 
vated BMR and FBI. Serum cholesterol de- 
terminations are low (variable). Postprandial 
glycosuria is occasionally found. Urinary cre- 
atinine is increased. Lymphocytosis is com- 
mon. Urinary and, at times, serum calcium 
are elevated 

C. X-ray Findings: Barium swallow may 
demonstrate low or Intrathoracic goiter 
Skeletal changes include diffuse demineraliza- 
tion or, at times resorptive changes (osteitis) 

D ECG Findings ECO may show tachy- 
cardia, atrial fibrillation, and P and T wave 
changes 

Differential Diagnosis. 

The most difficult differentiation is be- 
tween hyperthyroidism and anxiety neurosis, 
especially in the menopause Acute or sub- 
acute thyroiditis may present with toxic symp- 
toms. the gland is usually quite tender, and the 
thyroid antibody test may be positive (BMR is 
high. FBI may be elevated, but radioiodlne 
uptake is very low) Exogenous thyroid ad- 
ministration will present the same laboratory 
features as thyroiditis 

Some states of hypermetabolism without 
thyrotoxicosis, notably severe anemia, leu- 
kemia. polycythemia, and malignancy, rarely 
cause confusion Pheochromocytoma and 
acromegaly, however, may be associated with 
high BMR, with enlargement of the thyroid 
gland and profuse sweating, and make differ- 
entiation difficult. 

Cardiac disease refractory to treatment 
with digitalfs, qulnldine, or diuretics suggests 
underlying hyperthyroidism. Other causes of 
ophthalmoplegia (c.g , myasthenia gravlsj 
and exophthalmos (e.g , orbital tumor) must 
be considered. Thyrotoxicosis must also be 
considered In the differential diagnosis of mus- 
cle wasting diseases and diffuse bone atrophy. 
Diabetes mellUus and Addison's disease may 
coexist with thyrotoxicosis 

Complications. 

The ocular and cardiac complications of 
long-standing thyrotoxicosis are most serious. 
Severe malnutrition and wasting with cachexia 
DMy become Irreversible. If Jaundice is 
present, the mortality increases Thyroid 
"storm" (see p. 524) is rarely seen but may 
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be fatal Malignancy almost never accom 
panics toxic goiter Complications of treat 
ment for goiter include drug reactions follow 
Ing iodine and thiouracll treatment hypopara 
ihyroldism and laryngeal palsy from surgical 
treatment and progressive exophthalmos 
The exophthalmos may progress in the face of 
adequate therapy to the point of corneal ulcera 
tlon and destruction of the globe unless orbital 
decompression is done Hypercalcemia and 
nephrocalclnosls may be seen 

Treatment 

Treatment Is aimed at halting excessive 
secretion of the thyroid hormone Several 
methods are available the method of choice Is 
still being debated and %arles with different 
patierts The most widely accepted method 
however is subtotal removal after adequate 
preparation 

A Subtotal Thyroidectomy Adequate 
preparation Is of the utmost Importance One 
or 2 drugs are generally necessary for ade 
quate preparation one of the thiouracll group 
of drugs alone or a thiouracll plus Iodine 

1 Thiouracll and similar drugs Several 
thiouracll drugs or similar derivatives are 
available propyUhlouraetl methylthlouracil 
methlmasole and one containing Iodine In the 
molecule iothlouracil (Itrumll"^) The modes 
of action of the first 3 are probably identical 
the mode of action of lothiouracU Is still not 
entirely clear and this drug ts of questionable 
value 

(1) Propylthiouracil has been most widely 
used and appears to be the least toxic U is 
the thiouracll preparation of choice When 
given In adequate dosage propylthiouracil 
prevents the thyroid gland from transforming 
inorganic Iodine Into its organic (hormonal) 
form This effect is very rapid («ithln a few 
hours) and continues as long as the drug is 
given As the level of circulating hormone 
falls TSH elaboration remains high The BMR 
Invariably falls the rate of fall depending upon 
the total quintlfy of previously manufactured 
PDI available from the gland or In the circu 
latlng blood {More PBI Is present If Iodine 
has previously been given ) The average time 
required for the BMR to return to normal is 
about 4 8 weeks If the drug Is continued the 
BMR will continue to fall until the patient be 
comes mjTtcdematous 

Propylthiouracil appears to be an ideal 
drug except for 2 disadvantages the danger of 
toxic reactions (especially granulocytopenia) 
an-l Interference with surgerv Toxic reac 
tlons to propylthiouracil are rare however 
and could be anticipated If the patient were 


examined weekly and a weekly or a bl weeuly 
blood count taken but this Is rarely feasible 
If the WBC falls below 4500 or if less than iS-* 
granulocytes are present therapy should be 
discontinued Other rare reactions arc drug 
fever rash and jaundice The second ob 
jectlon IS of a technical nature since the g!aml 
may remain hyperplastic and vascular surgl 
cal removal is more difficult For this rea 
son combined therapy using propylthiouracil 
and iodine is probably the method of choice 
In preparing patients for thyroidectomy (see 
below) 

Preparation is usually continued and sur 
gery deferred until the BMR is normal There 
is no need to rush surgery and no danger of 
escape as with iodine In severe cases 
100 200 mg 4 times daily (spaced as close to 
every 6 hours as possible) is generally ade 
quate Larger doses (e g tor patients wllh 
very large glands) are occasionally necessary 
In milder cases 100 mg t I d are sulfic erJ 
although the larger doses are not more harm 
ful 

(2) Methylthlouracil is almost the same as 
propylthiouracil in mode of action and dosage 
Toxic reactions may be more frequent 

(3) Methimazole (Tapaaole®) • The actlen 
of this drug is similar to that of the thiouraelli 
The average dose is 10 15 mg every 8 hours 
The smaller dosage is no guarantee against 
toxic reactions which are more common alth 
this drug than with the thlouracils 

(4) Iothlouracil sodium (Itrumil*) is an 
lodinated thiouracll which Is claimed to be 
nongoitrogenic Although some favorable re 
ports have been published there have been re 
ports of gradual escape while on the drug 
as well as some cases of poatopcratlve crisis 
The dosage is 100 300 mg 3 4 times dally 

2 Iodine Iodine is given in dally dosages 
of 5 10 drops of strong Iodine solution (Lugol s 
solution) or saturated solution of potassium 
Iodide with nonspecific therapy (see below) an 
til the BMR has dropped to about +20"'ii the 
signs and symptoms have become less marked 
ond the patient has begun to gain weight Th* 
disadvantages of preparation with Iodine are 
that (1) a few patients may not respond esf* 
dally those who have received iodine recently 
(2) If there Is too long a wait before surgery 
the gland may escape and the patient de 
velops a more severe hyperthyroidism than 
before and (3) It is generally impossible to 
reduce the BMR to normal with Iodine alone 

3 Combined propylthiouracil iodine 
therapy - The advantage of this method Is that 
one obtains the complete inhibition of thyroid 
secretion with the involuting effect of Iodine 
This can be done in 2 ways 
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(1) Propylthiouracil followed by iodine - 
This appears at present to be the method of 
choice Begin therapy with propylthiouracil, 
about 10-21 days before surgery is contem- 
plated (usually when the BMR is about +10% 
or PBI < 8 meg /lOO ml ), begin the iodine 
and continue for 1 week after surgery 

(2) Concomitant administration of the 2 
drugs from the start In dosages as for the in- 
dividual drugs, i e , 100-200 mg propylthio- 
uracil q i d and strong iodine solution, 10-15 
drops daily 

B Continuous Propylthiouracil Therapy 
(Medical Treatment) Control of hyperthyroid- 
ism with propylthiouracil alone, without sur- 
gery, is advocated by some The advantage is 
that it avoids the risks and postoperative oom- 
plicatlons of surgery e g , myxedema, hypo- 
parathyroidism The disadvantage Is the re- 
mote possibility of toxic reactions plus the 
necessl^ of watching the patient carefully for 
signs of hypothyroidism Since the advent of 
propylthiouracil, it appears that the possibility 
of toxic reactions is slight 

Begin with 100-200 mg every 6-3 hours 
and continue until the PBI or BMR is normal 
and all signs and symprtoms of the disease 
have subsided, then place the patient on a mam 
tenance dose of S0-7S tng dally, observing 
the BMR or PBI frequently to avoid hypothy- 
roidism 

An alternative method is to continue with 
doses of SO-200 mg every 6-8 hours until the 
patient becomes hypothyroid and then maintain 
BMR or PBI at normal with thyroid hormone 
(This may be the preferred treatment of ex- 
ophthalmic goiter ) 

Duration of therapy - The duration of 
therapy and the recurrence rate with non- 
surgical therapy have not been completely 
worked out At present it would seem that of 
the patients kept on propylthiouracil between 
6 and IB months (the dosage slowly decreased) 
about 50-70% will have no recurrence In- 
creasing the duration of therapy to about 2 
years or more does not increase the "cure ' 
rate 

C Radioactive Iodine (I*^^) The adminis- 
tration of radlolodine has proved to be an ex- 
cellent method for destruction of over-funcUon- 
ing thyroid tissue The rationale of treatment 
is that the radloiodlne being concentrated in 
the thyroid, will destroy the cells that concen- 
trate it. Because special technics are neces- 
sary to measure and handle radioiodine, the 
method is still generally limited to use In 
medical centers The only objections to date 
to radioiodine therapy are the possibility of 


carcinogenesis and the possibility that an 
early carcinoma which might be removed sur- 
gically may remain undetected For these 
reasons the use of radioiodine should gener- 
ally be limited to older age groups (40 or 
above) Do not use this drug in pregnant 
women 

D Continuous Iodine Therapy In the past 
this method was used in selected cases of mild 
hyperthyroidism with fair results, however, 
because of the danger of ''escape” and because 
projylthlouracll is a better drug, iodine should 
be used only for preoperative preparation 

E X-ray therapy has been used in skilled 
hands with good results as a substitute for 
surgery, but because of the time necessary to 
obtam full effect {3-B months) this techmc 
should be reserved for selected cases, it is 
rarely Indicated when radioiodine is available 

F General Measures 

1 The patient with hyperthyroidism should 
be at bed rest especially in severe cases and 
in preparation for surgery Mild cases may be 
treated with propylthiouracil on an ambulatory 
basis However early bed rest hastens res 
covery 

2 Diet should be high in calories, pro- 
teins, end vitamins Hyperthyroid patients 
consume great quantities of food, are gener>. 
ally in negative nitrogen balance, and need the 
excess foods and vitamins because of their In- 
creased metabolic needs Supplemental vita- 
min B complex should generally be employed 

3 Sedation - When first seen, these paN 
tients are often very nervous Sedation is al- 
ways helpful, and large doses, e g . pheno- 
barbltal 30 mg (1/2 gr ) 3-6 times dally, niay 
be necessary Reserpine In doses of 0 25 mg 
2-3 times daily has been useful in many cases 

4 Testosterone propionate, 25-50 mg 

I M daily or 2-3 times/week, has been shown 
to be of value in restoring positive nitrogen 
balance, especially in debilitated patients Do 
not use methyltestosterone, as this aggravates 
the creatinuria 

G Treatment of Complications 

1 Exophthalmos - The exact cause of 
exoj^thalmos in hyperthyroidism is still not 
known Although it may be due to excessive 
secretion of an anterior pituitary hormone 
which Is different from TSH, the evidence is 
still Inconclusive It has been shown that ex- 
ophthalmos is due to edema and later cellular 
Infiltrations of the periorbital tissues Re- 
moving the thyroid secretion (by extirpation or 
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administration of propylthiouracil) docs not 
neecseartly help this condition and may aggra- 
vate It leading to malignant exophthalmos It 
has been suggested that this is because the 
thyroid secretion exerts an inhibitory effect 
on the anterior pituitary and removal of the 
gland allows the anterior pituitary to secrete 
more hormones and aggravate the condition 
Some investigators believe that exophthalmos 
occurs with hyperthyroidism because the thy 
roid secretion in hyperthyroidism may be 
qualltatix eiy abnormal and because this ab 
normal secretion does not have a depressant 
effect on the pituitary Therefore it would 
seem rational to treat exophthalmos by giving 
thyroid orally 

(1) Thyroid - Immediately after sui^ery 
or after the PBI or BMR has returned to nor- 
mal with propylthiouracil therapy begin giving 
thyroid 100 200 mn dally or levolhyroxlne 
sodium (Synthyrold^) 0 10 3 mg dally 
Give a doeige which is adequate to maintain 
the PDI at about 7-9 mg /lOO ml Although It 
is not always effective this therapy should be 
used whenever there Is a tendency for progres 
slon of the exophthalmos 

(2) Dark glasses protection from dust 
eye shields tarsorrhaphy and other measures 
may be necessary to protect the eyes Oph 
thalmologie consultation should be requested 

(3) Corticotropin (ACTH) or cortisones 
have proved helpful in some cases They prob 
ably act b) reducing the Inflammatory reac 
tlon In the periorbital tissues 

(4) Estrogen treatment has been used with 
some benefit especially in the postmenopausal 
age group 

(5) Surgery for malignant exophthalmos 

Every patient with exophthalmos should be 
measured periodically with an cxophthalmom- 
etcr do not rely upon clinical Judgment to de 
termlne whether or not exophthalmos is pree- 
*iv.* <17 Vn 

cases where comeal edema limitation of 
extraocular muscle movements and failing 
Nision occur orbital decompression Is neces- 
sary to save the eyesight There have been a 
few encouraging reports on the use of pituitary 
stalk section or even hypophysectomy with 
yt*rium In severe malignant exophthalmos 

2 Cardiac complications A number of 
cardiac complications arc at times associated 
with hyperthyroidism 

(1) Some degree of tachycardia Is always 
found if normal rhythm is present in thyro- 
toxicosis This requires only the treatment of 
the thyrotoxicosis Ileserplne is at times 
helpful 

(2) Congestive failure tends to occur In 
long-stand ng th>ro oxlcosia especially in the 


older age groups Treatment is the same as 
for congestive failure due to any cause Dig! 
tails seems to be effective in congestive failure 
associated with thyrotoxicosis 

(3) Atnal fibrillation may occur in associ 
ation with thyrotoxicosis Treat as any other 
atrial fibrillation but do not try to convert 
the atrial fibrillation In a toxic patient Most 
cases will revert to normal rhythm soon after 
toxicity is removed However If fibrillation 
remains for 2 weeks after surgery or for 2 4 
weeks after BMR or PBI has relumed to nor 
mal with prorylthiouracil therapy and if no 
contraindications are present one should con 
elder using qulnidine to convert to a normal 
rhythm 

3 Crisis or storm - Fortunately 
this condition is rare with modern therap) 

It occurs now mainly in patients inadequately 
prepared with propylthiouracil and iodine im 
mediately after subtotal thyroidectomy It Is 
characterized by high fever tachycardia 
CNS irritability and delirium The cause is 
uncertain but absolute or relative adreno 
cortical insufficiency may be important 
L^rge doses of corticotropin (ACTH) and the 
cortisones may be lifesaving Sodium iodide 
I-’ Cm (15 30 gr )I V and repeated every 
12-24 hours has also been advocated Large 
doses of reserpine may be of value General 
measures consist of cold packs and sedation 

Prognosis 

Thyrotoxicosis is a cyclic disease and nay 
subside spontaneously More commonly how* 
ever It progresses especially with recurrent 
psychic trauma pregnancy and other types of 
stress The ocular cardiac and psychic 
complications often are more serious than the 
chronic wasting of tissues and may become ir 
reversible even after treatment Progressive 
exofdithalmos Is more common after surgical 
WaTi iiTVer- TTiwiAwi’i \Y*yrtw6etfitmiy 
parathyroidism and vocal cord palsy are usual* 
ly permanent after surgical thyroidectomy 
With any form of therapy recurrence rates 
are about 30% especially If thyrotoxicosis is 
diffuse With adequate treatment and long- 
term follow up the results are good It is 
perhaps wiser to speak of induced remission 
rather than cure Post-treatment hypothyroid 
ism ia common 

Patienta with jaundice and fever have a 
less favorable prognosis Periorbital swelling 
and chemosis often precede serious and pro- 
gressive malignant exophthalmos leading to 
blindness and must be watched carefully 

Although it is rare thyroid storm has the 
worst prognosis It is best avoided by careful 
preoperative preparation of the patient rather 


) 
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than treated once it appears. 


Dobyns, B.M.: Physiologic concepts in the 
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McCullagh, E.P. ■ Exophthalmos of Graves* 
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CARCINOMA OF THYROID GLAND 


Essentials of Diagnosis. 

• Painless swelling In region of thyroid, 
or thyroid nodule not responding to 
suppression. 

• Normal thyroid function tests 

• Past history of irradiation to neck, 
gaiter, or thyroiditis. 

Thyroid carcinoma must be differ 
entlated from all types of functioning 
and noniunctioning thyroid lesions 

General Considerations. 

Although carcinoma of the thyroid Is al- 
most never associated with functional abnor- 
msllties. it enters into the differential diag- 
nosis of sll types of thyroid lesions Recent 
evidence suggests that it may be the end result 
of long-standing overstimulation of the thyroid 
gland by pituitary TSH, especially in certain 
types of goiter and thyroiditis. It is common 
in all age grcrups, but especially in patients who 
have received irradiation therapy to the neck 
structures (e.g., thymus gland). The cell type 
determines to a large extent the type of ther- 
apy required and the prognosis for survival. 


Clinical Findings, 

A. Symptoms and Signs The principal 
sign of thyroid cancer is a painless nodule, ^ 
hard nodule in an enlarged thyroid gland, sc^~ 
called lateral aberrant thyroid tissue, or p^i" 
pable lymph nodes with thyroid enlargement* 
Signs of pressure or bivaslon of the neck struc- 
tures are present in anaplastic or longstand^g 
tumors. 

B. Laboratory Findings- With very few 
exceptions all thyroid function tests are nor* 
mat unless the disease is associated with thy- 
roiditis. The sclntogram shows a “cold 
nodule*’ which cannot be suppressed readily 
with Tj or T 4 . Serum auto-antlbodies are 
sometimes found. 

C. X-ray Findings Extensive bone and 
soft tissue metastases (some of which may fake 
up radioiodine) may be demonstrable. 

Differential Diagnosis. 

Since nonmallgnant enlargements of the 
thyroid gland are far more common than caf • 
cinoma, it is at times most difficult to estal>* 
lish the diagnosis except by biopsy (which 
should be an open biopsy rather than needle 
biopsy). The Incidence of malignancy is mitch 
greater in single than in multinodular lesion^i 
and far greater xn nonfunctionlng than in func- 
tioning nodules The T, suppression test is 
of some value m differentiating benign from 
autonomous lesions. The differentiation fro^ 
chronic thyroiditis is at times most difficult' 
and the 2 lesions may occur together. Any 
nonfunctioning lesion in the region of the thy- 
roid which does not decrease in size on thy- 
roid therapy or Increases rapidly must be 
considered carcinoma until proved otherwise* 


Some Characteristics of Thyroid Cancer 
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•Data based upon 885 cases analyzed by Woolner et al. , and kindly supplied before publi- 
cation. figures have been rounded to the nearest digit. (Reproduced, w-ith permission, from 
Williams. Textbook of Endocrinology. 3rd Ed. Saunders, 1962.) 
tSome patients have been followed up to 32 years after diagnosis. 
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Complications 

The complications vary with the typ® of 
carcinoma Papillary tumors In\adc local 
8 ructurce such as lymph nodes folHcular 
tumors metastasize through the blood stream 
anaplastic carcinomas invade local structures 
causing constriction and nerve palsies as well 
as leading to widespread metastases The 
complications of radical neck surgery often 
include permanent hypoparathyroidism vocal 
cord palsy and myxedema 

Treatment 

Surgical removal If possible js the 
treatment of choice for most thyroid card 
nomas Papillary tumors may respwid to 
thyroid suppress ve treatment which may 
also be of value in other types (especially 
after most of the functioning gland has been 
removed) Some follicular tumors have been 
treated with radlolodlne metaetases may take 
up radioactive iodine after thyroidectomy 
External irradiation may be useful for local 
as well as distant metastases Postoperative 
myxedema and hypoparathyroidism must be 
treated in the usual manner 

Prognosis 

The prognosis is apparently directly re 
lated to the cell type The anaplastic card 
nomas advance rapidly In spite of early d ag 
nosis and treatment while papillary tumors 
in spite of frequent bouts of recurrence are 
almost never fatal In general the prognosis 
is less favorable in elderly patients 


Lindsay S Carcinoma of the Thyroid Gland 
Thomas 1960 

Shands W C Carcinoma of the thyroid in 
association with struma lymphoroatosa 
Ann Surg 151 S’S 81 19C0 


THYROIDITIS 


Essentials of Diagnosis 

• P-lnrul swelling of thyro d gland caus 
ing pressure symptoms In acute and 
subacute forms and painless enlarge 
ment in chronic forms 
•Thyroid function tests variable dls 
crepancy in PBI and radlolodlne uptake 
common 

•Serologic auto artibody tests often 
positive 

Dirrercnliate from all types of got 
ter especially If onset is rapid and 


from Inflammatory and neoplastic pro 
cesses In the neck region 

General Considerations 

Thyroiditis has been more frequently dlag 
nosed In recent years since special serologic 
tests for thyroid auto antibodies became avail 
able This heterogeneous group can be divided 
Into two groups 

Clinical Findings 

A Symptoms and Signs 

1 Thyroiditis due to specific causes 
(pyogenic infections tuberculosis syphilis) 

A rare disorder causing severe pain tender 
ness redness and fluctuation in the region 
of the thyroid gland 

2 Nonspecific (?auto Immune) thyroiditis 
a Acute or subacute nonsuppurative thy 

roidltls (De Quervain s thyroiditis granuloma 
touB thyroiditis giant cell thyroiditis giant 
follicular thyroiditis) An acutely painful en 
iargement of the thyroid gland with dysphagia 
The pain radiates into the ears The manlfea 
tatlons may persist for several weeks and may 
be associated with signs of thyrotoxicosis and 
malaise Middle aged women are most com 
monly affected Viral infection (perhaps 
mumps) has been suggested as the cause 
b Hashlmoto s thyroiditis (struma lyci 
phomatosa lymphadenold goiter chronic lym 
phocytic thyroiditla) This ia the most com 
mon form of thyroiditis and la aeen princip»l 
ly in middle aged women Onset of enlarge 
ment of the thyroid gland is insidious with 
few pressure symptoms Signs of thyroid dys 
function seldom appear but in a few cases the 
disease may progress to myxedema The 
gland may show marked enlargement 

c Riedel s thyroiditis (chronic fibrous 
thyroiditis Reidel s struma woody thyroIdiU* 
ligneous thyroiditis invasive thyroiditis) 

This is the rarest form of thyroiditis and is 
found only In middle aged women Enlarge 
ment Is often asymmetric the gland is stone 
hard and adherent to the neck structures 
causing signs of compression and invasion W 
eluding dysphagia dyspnea and hoarseness 

B Laboratory Findings BMH may be 
elevated in the early stages of acute arid 
chronic thyroiditis and may be very low in 
the late stages of chronic thyroiditis The 
FBI and T, uptake of red cells are usually 
elevated in acute and subacute thyroldlts and 
normal or low in the chronic forma Radio 
iodine uptake la characteristically very low in 
subacute thyroiditis it may be high In chronic 
thyroiditis with enlargement of the gland and 
low in Riedel s struma The TSH stimulation 
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test shows lack of response in most forms of 
thyroiditis. Leukocytosis, elevation of the 
sedimentation rate, and increase in serum 
globulins are common in acute and subacute 
forms. Thyroid auto-antibodies are most 
commonly demonstrable in Hashimoto’s thy- 
roiditis. but are also found in the other types. 

Complications. 

in the suppurative forms of thyroiditis any 
of the complications of infection may occur, 
the subacute and chronic forms of the disease 
are complicated by the effects of pressure on 
the neck structures, inanition, dyspnea, and, 
in Riedel's struma, vocal cord palsy. Many 
patients remain permanently myxedematous 
when the disease process subsides Carci- 
noma may be associated with chrome thyroid- 
itis and must be considered in the diagnosis of 
uneven painless enlargements which continue 
In spite of treatment. 

Differential Diagnosis. 

Thyroiditis must be considered tn the 
differential diagnosis of all types of goiters, 
especially It enlargement is rapid In the 
acute or subacute stages it may simulate thyro* 
toxicosis, and only a careful evaluation of sevs 
eral of the laboratory findings will point to the 
correct diagnosis The very low radtolodlne 
uptake in subacute thyroiditis with elevated 
PBZ and a very rapid sedimentation rate is of 
the greatest help. Chronic thyroiditis, es- 
pecially if the enlargement is uneven and if 
there is pressure and invasion of surrounding 
structures, may resemble carcinoma, and 
both disorders may be present in the same 
gland. The subacute and suppurative forms 
of thyroiditis may resemble any infectious 
process In or near the neck structures, and 
the presence of malaise, leukocytosis, and a 
high sedimentation rate is confusing The 
thyroid auto-antibody tests have been of great 
help in the diagnosis of chronic thyroiditis, 
but the tests are not specific and may also be 
positive In patients with goiters, carcinoma, 
and occasionally even in thyrotoxicosis. Biop- 
sy maybe required at times to establish the 
diagnosis. 

Treatment. 

A. Suppurative Thyroiditis: Antibiotics, 
and surgical drainage when fluctuation is 
marked. 

B. Subacute Thyroiditis* All treatment is 
empiric, and must be maintained for several 


weeks since the recurrence rate is high 
Corticotropin or corticoid treatment is often 
helpful, especially in the early stages. Sali- 
cylates in large doses (6-8 Gm.fday) may be 
given for pain. Desiccated thyroid, 120-200 
mg. (2-3 gr,), or thyroxin, 0. 2-0,3 mg., may 
be helpful in shrinking the size of the gland 
after toxic symptoms have subsided. Low- 
dosage x-ray therapy (600-1200 r) is at times 
required If other measures fail. Propylthio- 
uracil, 100-200 mg. every 8 hours, or meth- 
Imazole. 20-40 mg. every 8 hours, may de- 
crease tenderness. 

Surgery ts rarely required, splitting of 
the isthmus to relieve pressure and biopsy Is 
the procedure of choice. 

C Hashimoto’s Thyroiditis Thyroid, 
thyroxin, or triiodothyronine in full doses 
often reduces the size of the gland markedly, 
since the disease will often progress to myx- 
edema, this treatment probably should be con- 
tmued Indefinitely Corticoid treatment often 
reduces the gland rapidly X-ray therapy, 
propylthiouracil, and partial thyroidectomy 
are rarely required. 

D. Rleders struma often requires partial 
thyroidectomy to relieve pressure, adhesions 
to surrounding structures make this a difficult 
operation. 

Prognoele, 

The course of this group of diseases is 
quite variable. Spontaneous remissions and 
exacerbations are common in the subacute 
form, and therapy is nonspecific. The disease 
process may smolder for weeks. The chronic 
form may be part of a systemic collagen dis- 
ease (e.g , lupus erythematosus, Sjogren's 
syndrome) with all of the complications of that 
disease. Recurrent subacute and, more often, 
chronic thyroiditis lead to permanent destruc- 
tion of the thyroid gland In a large number of 
patients and to myxedema. Continuous thyroid 
replacement therapy, by suppressing TSH, 
may shrink the gland It has also been sug- 
gested that this may lessen the tendency to 
malignant transformation in chronic thyroid- 
itis. 


Donlach, D., Hudson, R.V., &1.M. Roitf 
Human auto-immune thyroiditis* clinical 
studies. Brit. M.J. 1:365-73, 1960, 
Steinberg, F.U.: Subacute granulomatous 
tt^roldltis; a review . Ann.Int.Med.52 
1014-25, 1960. 
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HYPOPARATHynOIDISM 

PSEUDOHYPOPARATHYROmiSKf 


Essentials of Diagnosis 

• Tetany carpopedal spasms stridor 
and Vihccilng muscle and abdominal 
cramps urinary frequency person 
ality changes mental torpor 

• Cataracts positive Chvostek s sign 
and Trousseau s phenomenon defec 
tivc nails and teeth 

• Serum calcium low scrum phosphorus 
high alkaline phosphatase normal 
urine calcium (Sulkowltch) negatue 

• Basal ganglia calcification on x ray 
of skull 

Differentiate from the tetany of 
respiratory or metabolic alkalosis 
(serum calcium normal) and tetany 
of early rickets and osteomalacia 
(serum phosphorus low) In chronic 
reral failure the serum chemistry is 
the Same as in hypoparathyroidism 
but renal disease is usually evident 
(e g elevated NPN) Distinguish 
also from pseudohypoparathyroidism 
(insensitive to parathormone) 

General Considerations 

A deficiency of parathyroid hormone is 
most commonly seen following thyroidectomy 
or more rarely following surgery for para 
thyroid tumor Very rarely it follows x ray 
irradiation to the neck or massive radioactive 
iodine administration for cancer of the thyroid 
Transient hypoparathyroidism may be 
seen in the neonatal period presumably due to 
a relative undcractivity of the parathyro ds 
or to extraordinary demands on the parathy 
roids by the In ake of cow s milk containing a 
great deal of phosphorus A similar mecha 
nism may operate In the tetany of pregnancy 
Idiopathic hypoparathj roldlsm often as 
socliied ivlth candidiasis may be familial and 
tnav be associated v-dth Addison s disease 
Pseudohypoparathyroidism Is a genetic defect 
associated wiih short stature round face 
short metacarpals hypertension and ectopic 
bone formation The parathyroids are pres 
ent and often hyperplastic but the renal 
tubules do not respond to the hormone 


Clinical Findings 

A Symptoms and Signs Acute hypopira 
thyroidism causes tetany with muscle crampg 
irritability carpopedal spasm and convul 
slons stridor wheezing dyspnea photo 
phobia and diplopia abdominal cramps and 
urinary frequency Symptoms of the chrcfnic 
disease are lethargy personality changes 
anxict> state blurring of vision due to cata 
racts and mental retardation 

Chvostek s sign (facial contraction on 
tapping the facial nerv e near the angle of the 
jaw) is positive and Trousseau s phenomenon 
(carpopedal spasm after application of a cuff) 

Is present Cataracts may occur the nails 
may be thin and brittle the skin dry and scaly 
at times with fungus Infection (candidiasis) and 
loss of hair (eyebrows) and deep reflexes 
may be hjqjeractfve In pseudohypoparathyroid 
ism the fingers and toes are short with ab 
sence of the knuckles of the fourth and fifth 
fingers on making a fist ectopic soft tissue 
calcification may be seen and felt Choking of 
the optic disks la rarely found Teeth may be 
defective if the onset of the disease occurs In 
childhood 

B Laboratory Findings Serum calcium 
is low serum phosphorus high urinary phOB 
phonis low (TRP above 55®») urinary calcium 
low to absent (negative Sulkowltch test) and 
alkaline phosphatase normal Alkaline phos 
phataee may be elevated in paeudohypepara 
thyroidism NPN is normal 

C X ray Findings X rays of the akuU 
may show basal ganglia calcifications the 
bones msy be denser than normal (in pseudo 
hypoparathyroidism short metacarpals and 
ectopic bone may be seen and bones may be 
demineralized) 

D Other Examinations Slit lamp cxamlna 
tlon may show early cataract formation EEC 
shows generalized dysrhythmia (partially re 
verslble) EGG may show prolonged Q T 
intervals 

Complications 

These depend largely upon the duration of 
the disease and the age at onset If it starts 
early In childhood there may be stunting of 
growth malformation of the teeth and re 
tardatlon ot mental development In long 
standing cases cataract formation and calei 
ttcatlon In the basal ganglia Is seen Permanent 
brain damage with convulsions may lead to ad 
mission to mental Institutions In addition 
there may be complications of overtreatment 
with calcium and vitamin D with renal im 
palrment 
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Differential Diagnosis 

The symptoms of hypocalcemic tetany are 
most commonly confused with or mistaken for 
tetany due to metabolic or respiratory alkalosis, 
in which the serum calcium is normal Symp- 
toms of anxiety are common In both instances, 
and fainting is not uncommon m the hyperven- 
tilation syndrome. The ^rpical blood and 
urine findings should differentiate the 2 dis- 
orders. This holds true also for less common 
causes of hypocalcemic tetany, such as rickets 
and osteomalacia in the early stages In this 
condition the serum phosphorus is Invariably 
low or low normal, rarely high Confusion 
might arise with the tetany due to chronic renal 
failure, in which retention of phosphorus will 
produce a high serum phosphorus with low 
serum calcium, but the differentiation should 
be obvious on clinical grounds (e g, , uremia, 
azotemia). 

In primary aldosteronism with tetany {due 
to alkalosis) there is associated hypertension 
and hypokalemia vdth inability to concentrate 
the urine . 

The physical signs of pseudohypoparathy- 
roidism without the abnormal blood chemical 
findings are seen in certain dysplasias C'pseu- 
dopseudohypoparathyroidism” ) 

In order to differentiate true hypoparathy- 
roidism, which responds to parathyroid extract, 
from pseudohypoparathyroidism, which does 
not respond, the Ellsworth-Howard test (phos- 
phaturla after administration of 200 units of 
parathormone I. V.) has to be performed At 
times hypoparathyroidism is misdiagnosed 
as brain tumor (on the basis of brain calcifi- 
cations. convulsions, choked disks), more 
rarely as "asthma ’ (on (he basis of stridor 
and dyspnea) Other causes of cataracts and 
basal ganglia calcification also enter into the 
dtfTerential diagnosis 

Treatment, 

A. Emergency Treatment for Acute Attack 
(Hypoparathyroid Tetany) This usually occurs 
after surgery and requires immediate treat- 
ment. 

1. Calcium chloride, S-10 ml of 10% 
solution 1 V. slowly until tetany ceases, or 
calcium gluconate, 10-20 ml of 10% solution 
I.V. , may be given Ten to 50 ml of either 
solution may be added to 1 L, of 5% glucose in 
water or saline and administered by slow I V. 
drip The rate should be so adjusted that 
hourly determination of urinary calcium by 
means of the Sulkowltch test will be positive 

2 Calcium salts should be given orally 
as soon as possible to supply 1-2 Cm of cal- 
cium daily' calcium gluconate. 8 Cm. (2 tsp ) 
t.l.d. ; calcium lactate, 4-8 Gm. (1-2 tsp) 

•t I d.; or calcium chloride, 2-4 Gm. (V2-I 


tsp )t i d (as 30% solution) 

3. Dihydrotachysterol (Hytakerol®) or 
calciferol - Give dihydrotachysterol as 3O0r» 
as oral calcium is begun Begm with 4-10 ml. 
of oily solution (1, 25 mg /ml ) orally daily 
for 2-4 days, reduce dose to 1-2 ml daily for 
1-3 weeks, and then determine maintenance 
requirements The action of dihydrotacby- 
sterol is irregular, and the drug is very exs 
pensive Calciferol, 100,000-150,000 units 
(2-3 mg ) daily, Is just as effective and prob- 
ably should be used in the majority of patients 

4 Parathyroid Injection, 50-100 units 
I M. or subcut 3-5 times daily as necessary 
to prevent tetany - Do not use parathyroid hor- 
mone for over one week Use only as long as 
absolutely necessary Actually, parathormone 
IS rarely ever used, it is not very practical 
and usually not necessary 

B. Maintenance Treatment 

1 High-calcium, low-phosphorus diet 
(omit milk and cheese) 

2 Calcium salts (as above except chloride) 
may be continued 

3 Dihydrotachysterol (Hytakerol®), 0 S- 
I ml daily or 3 times weekly to maintain 
blood calcium at normal level 

4 Caiciferel, SO, OOa-200 000 units (1-S 
rag ) daily In some cases up to 7 or 8 mg of 
calciferol daily may be substituted for dihydro- 
tachysterol The vitamin D action is probably 
similar to that of dihydrotachysterol, and it 
can certainly be substituted adequately chnical- 
ly The imtial action of vitamin D appears to 
be slower However, the cost to the patient is 
less than with dihydrotachysterol, and the mar- 
gin of safety is probably greater It accumu- 
lates m the body over prolonged periods. 

5 Aluminum hydroxide gel may be era- 
pfoyerf to ftefp lower (fie serum pfiospfionis 

Prognosis 

The outlook is fair if prompt diagnosis Is 
made and treatment Instituted Some changes 
(e g . m the EEG) are reversible, but the 
cataracts and brain calcifications are perma- 
nent They may be in part genetically deter-, 
mined and not related to hypocalcemia per sa 
Although treatment of the immediate acute 
attack is simpleand effective, long-term 
therapy is tedious and expensive since a good 
preparation of parathormone Is not available 
Adequate control by a fairly intelligent patient 
18 required to avoid undertreatrocnt or over- 
treatment Periodic blood chemical evalua- 
tion is required since sudden changes in blooti 
levels may call for modification of the treat- 
ment schedule The urinary calcium (Sulko- 
wltch test) Is of little value since hypercal- 
cluria. regardless of blood calcium level. 
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Principal Findings In the Various Parathyroid Syndromes* 
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•aeprodMccd, with permission, tram Kolh. F O . 11 L Stelnbach J Clin Endocrinol 22 68, 

1962 

tResponslveneas to parathyroid hormone 


occurs with vitamin D therapy Linrecogntzed 
or late cases may find their way into mental 
institutions 


Brensky, O . *. others Idiopathic hypopara 
thyroidlsra and pseudohypoparathyroidism 
ease reports and revlev. of the literature 
Medicine 37 317-52, 1958 
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Essentials of Diagnosis 

• Renal stones, ncphrocalcinosis. poly 
urla, polydipsia, hypertension, uremia. 
Intractable peptic ulcer 

• Bone pain cystic lesions and rarely 
pathologic fractures 

• Serum and urine calcium elevated 
urine phosp^iorus high with low to nor- 
mal scrum phosphorus, alkaline phos- 
phatase normaJ to elevated 

• "Band keratopathy on slit lamp ex- 
amination of eye 

• X-ray subperiosteal resorption, 
loss of lamina dura o' teeth renal 
parenchymal calcification, bone cysts 

The combination of biochemical 
findings noted above is almost paUiog- 
nomonlc of hyperparathyroidism, how- 
cier, superimposed renal disease may 
con'jse the picture (e.g . may give an 
elevated serum phosphorus) Certain 
cancers (eg, lung, kidney, o/ary) 
and multiple myeloma may rarely give 
similar chemical findings Differe'iti- 


ate from nonmetaboUc bone disease 
and osteoporosis 

General Considerations 

\\ hile pnmary hyperparathyroidism Is a 
relatively rare disease, it is potentially cur- 
able it detected early It should always be sus- 
pected in obscure bone and renal disease, es- 
pecially if calculi or nephrocaleinosis are 
present Five percent of renal stones are as- 
sociated with this disease 

Ninety percent of cases of primary hyper- 
parathyroidism are caused by a single ade- 
noma (or in rare cases, 2 or more adenomas 
often familial, of the parathyroids, pancreas, 
and pituitary occur) 8% are caused by primary 
hypertrophy and hyperplasis of all 4 glands, 
and 2*« are caused by carcinoma of one gland 
Secondary hyperparathyroidism is almost 
always associated with hyperplasia of all 4 
glands. It is most commonly seen in chronic 
renal disease, but Is also found in rickets and 
osteomalacia pregnancy, and acromegaly. 

Hyperparathyroidism causes excessive 
excretion of calcium and phosphorus bv the 
kidneys, this produces eventually either diffuse 
parenchymal calcification (ncphrocalcinosis) 
or calculus formation within the urinary tract 
(the 2 types rarely coexist). If the excessive 
demands for calcium are met by dietary Intake 
1 e . if the milk intake is adequate the bones 
will not become drained (most common type in 
the United States) If milk Intake Is not ade- 
quate, bone disease occurs (so-called osteitis 
fibrosa cystica) Factors other than the cal- 
cium intake may determine whether bone dis- 
ease will be present In hypoparathyroidism 
This may show either diffuse demineralisation. 





pathologic fractures, or cystic bone lesions 
throughout the skeleton. 

Clinical Findings. 

A. Symptoms and Signs- The manifesta- 
tions of hyperparathyroidism may be divided 
into those referable to (1) skeletal involvement, 
(2) renal and urinary tract damage, and (3) 
hypercalcemia per se. Since the adenomas 
are small and deeply located, only about 59» 
of cases of adenoma can be demonstrated by 
barium swallow displacing the esophagus or 
by palpation of a mass In the neck. It may be 
associated with a thyroid adenoma or carci- 
noma. 

I Skeletal manifestations - ITiese may 
vary from simple back pain, joint pains, pain- 
ful shins, and similar complaints, to actual 
pathologic fractures of the spine, ribs, or 
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long bones, with loss of height and progres- 
sive kyphosis. At times an epulis of the jaw 
(actually a “brown tumor") may be the tell- 
tale sign of osteitis fibrosa "Clubbing" of 
the fingers due to fracture and telescoping of 
the tips occur more rarely. 

2. Urinary tract manifestations - Polyuria 
and polydipsia occur early in the disease. Sand, 
gravel, or stones contaimng calcium oxalate or 
phosphate may be passed in the urine Second- 
ary infection and obstruction may cause nephro- 
calcinosis and renal damage, leading eventu- 
ally to uremia. 

3. Manifestations of hypercalcemia - 
Thirst, nausea, anorexia, and vomiting are 
outstanding symptoms. Often one fmds a past 
history of peptic ulcer, with obstruction or 
even hemorrhage. There may be stubborn con- 
stipation, asthenia, anemia, and weight loss. 


Summary of Chemical Findings in Metabolic & 
Noniaetabolic Bone Disease* 



Serum 
Calcium 
(mg./iOO ml.) 

1 Serum 
Phosphorus 
!(mg./ 100 ml.) 

Alkaline 
Phosphatase 
(Bodansky Units) 

Urinary 

Calcium ' 

(n5g./24 hrs.) 

Normal Adult 

9-U 


2-5 

50-175 

Metabolic 

Oateeporosis 

BH 



Normal or high 

Osteomalacia 

lymm 




Osteitis fibrosa 

cystica I 

Primary hyper- 
parathyroidism 




High 



High 

High 

Low, normal or high 

Nonmetabolic 

Paget's disease 

Normal or high] 

! 

Normal 

High 

Normal or high 

Multiple myeloma 

Normal or high! 

Normal 
(rarely high 
or low) 

Normal or high 

Normal or high 

Metastatic 

malignancy 

Normal or high 

Norma) (or 
rarely low) 

Normal or high 

Normal or high 


^Reproduced, with permission, from Felix O, Kolb, Metabolic Diseases of Bone in the Adult, 
Kaiser Foundation Medical Bulletin 4'351, 1956. 

•f^Urinary calcium on a diet free of milk and cheese and their products. Instead of a quantitative 
test, spot checks with Sulkowitch reagent are informative. (Use equal amounts, about 5 ml. each 
of urine and reagent ) 

Reading; 0 » No cloud 3+ = Dense cloud without flocculation 

» Faint cloud after several seconds 4+ Heavy flocculation 

2+ * Faint cloud appearing Immediately 
Normal patients have l-2<- urine depending upon urine vblume. 






532 Hypcrpirathyroldism 


Depression and psychosis ma> occur. Of un- 
usual Interest Is hypermoUUty of joints. The 
fingernails and toenails may be unusually strong 
and thick. Calcium may precipitate In the eyes 
("band keratopathy”). In secondary (renal) 
hyperparathyroidism, calcium also precipitates 
In the soft tissues, especially around the Joints. 
Recurrent pancreatitis occurs in some patients 

B Laboratory Findings Serum calcium is 
usually high (adjust for serum protein), the se- 
rum phosphorus is low or normal, the urinary 
calcium is often high, there is an excessive loss 
of phosphorus in the urine In the presence of 
low to low normal serum phosphorus (low 
tubular reabsorptlon of phosphate. TRP below 
80'Q07>), the alkaline phosphatase ts elevated 
only if bone disease Is present. (In second- 
ary hyperparathyroidism the scrum phosfAonis 
is high as a result of renal retention, and the 
calcium Is low or normal ) 

C. X-ray Findings X-ray rarely demon- 
strates the tumor on barium swallow, if bone 
disease Is present, one may see diffuse de- 
mineralization. subperiosteal resorption of 
bone (especially in the radial aspects of the 
fingers), and often loss of the lamina dura of 
the teeth There may be ejsts throughout the 
skeleton, mottling of the skull ("salt and pep- 
per appearance"), or pathologic fractures 
One may find diffuse stippled calcifications In 
the region of the kidneys (nephrocalclnosls) or 
calcuU in the urinary tract Soft tissue calel- 
flelatlons around the joints and in the blood 
vessels may be seen In renal osteitis 

D. ECG may show a shortened Q-T inter- 

\al, 

E. Slit lamp examination of the eye may 
show corneal calcification ("band keratopathy ’) 

Complications 

Although the striking complications are 
tho'^e associated with skeletal damage (e g . 
pathologic fractures), the serious ones are 
those referable to renal damage Urinary In- 
fection due to atone and obstruction may lead 
to renal failure and uremia. If the serum 
calcium level rises rapidly (e.g , due to de- 
hydration or salt restriction), "parathyroid 
poisoning” may occur, with acute renai failure 
and rapid precipitation of calcium throughout 
the soft llasuee (h)perhyperparathyroldlsm). 
Peptic ulcer and pincrcatltls may be Intrac- 
table before surgery. Pancreatic islet cell 
adenoma with hjpoglycemla may be associated, 
or ulcerogenic pancreatic tumor may coexist. 
Hypertension Is frequently found. 


Differential Diagnosis. (See chart on p 4SS ) 

If chemical determinations are reliable, 
the combination of high calcium and low phos- 
I^orus In the serum, high urinary phosphorvs 
and calcium, and normal or high alkaline phos- 
phatase is almost pathognomonic of hyperpara- 
thyroidism. Only rarely has this combination 
been seen in multiple myeloma, metastatic 
cancer (kidney, bladder, thyroid), and hyper- 
thyroidism If renal damage Is present, f’e 
typical picture may be obscured, 1 e.. the 
serum phosphorus may not be low. Other 
causes of hypercalcemia (e.g , sarcoidosis, 
vitamin D intoxication) will respond to the 
administration of cortisone (cortisone test), 
which usually does not affect the hypercaleefflli 
of primary hyperparathyroidism. If bone dis- 
ease IS present, the typical subperiosteal re- 
sorption may differentiate osteitis fibrosa 
from nonmetabollc bone disease and from os- 
teoporosis Bone biopsy may at times settle 
the diagnosis 

Recently, nonmetastasizing carcinomas 
(e.g . of the lung, kidney, or ovary) have been 
described with blood chemical changes identi- 
cal with those seen in hyperparathyroidlso, 
these changes are reversible upon removal of 
these tumors 

Treatment. 

A Surgical Measures. If a parathyroid 
tumor, the usual cause, is found, it should be 
removed surgically The surgeon must be 
aware that multiple tumors may be present, 
the tumor may be in an ectopic site, e g>, the 
mediastinum Hyperplasia of all glands re- 
quires removal of 3 glands and subtotal re- 
section of the fourth before cure is assured 
Caution. After surgery the patient may In the 
course of several hours develop tetany (some- 
times transient) as a result of rapid fall of 
blood calcium even though the calcium level 
may fall only to the normal or low normal 
range. Therapy is as for hypoparathyrold 
tetany (see p 539). 

B. Fluids A large fluid Intake la neces- 
sary 80 that a diluted urine will be excreted 
to minimize the formation of calcium phospha'e 
renal stones 

C Treatment of Hypercalcemia* Force 
fluids, mobilize the patient, reduce calcium 
intake, and consider a trial of cortleone in 
large doses, both orally and parenterally, or 
of sodium phytate (Rcncal®), 3 Gm. t.l d. 
orally Note: The patient with hypercalcemU 
is very sensitive to the toxic effects of digits*** 

Prognosis. 

The disease ts usually a chronic progre*" 
stve one unless treated successfully by surgi" 
cal removal. 



Osteomalacia & Rickets 533 


Spontaneous improvement due to necrosis 
of the tumor has been reported but is exceed- 
ingly rare. The prognosis is directly related 
to the degree of renal impairment. The btmes. 
In spite of severe cyst formation, deformity, 
and fracture, will heal completely If a tumor 
Is successfully removed. Once significant 
renal damage has occurred, however, it pro- 
gresses even after removal of an adenoma, 
and life expectancy Is materially reduced. 
Secondary hyperparathyroidism not Infrequent- 
ly results due to Irreversible renal impairment 
In carcinoma of the parathyroid (rare) the 
prognosis is hopeless. If hypercalcemia is 
severe, the patient may suddenly die In cardi- 
ac arrest or may develop irreversible acute 
renal failure. 


Chambers, E. L. , ft others: Tests for hyper- 
parathyroidism' tubular reabsorption of 
phosphate, phosphate deprivation and calci- 
um infusion. J. Clin, Endocrinol. 16'1507- 
21. 1956, 

Thomas, W.C,, Jr., Connor, T.B.. &H.G. 
Morgan: Diagnostic considerations in hyper- 
calcemia with a discussion of the various 
means by which such a state may develop. 
Kew England J, Med. 260:591-6, 1959. 


METABOLIC BONE DISEASE 


OSTEOMALACIA & RICKETS 


Essentials of Diagnosis 

• Muscular weakness, listlessness 

• Aching and "bowing” of bones 

• Serum calcium low to normal, serum 
phosphorus low, alkaline phosphatase 
elevated. 

• "Pseudofractures” and "washed out" 
bone on x-ray. 

The acute form of osteomalacia and 
rickets, with tetany, must be differen- 
tiated from other causes of tetany (e. g . 
hypoparathyroidism) The disorders of 
malabsorption leading to osteomalacia 
must be differentiated from renal tubu- 
lar disorders, since management and 
prognosis differ. 

General Considerations. 

Osteomalacia Is the adult form of rickets. 
It is a condition resulting from a calcium and 
phosphorus deficiency in the bone. It may be 
caused by Insufficient absorption from the In- 


tesUnc, due either to a lack of calcium alone, 
or a lack of or resistance to the action of vita- 
min D. In adults, this form of osteomalacia 
IS almost always found in association with dis- 
orders of fat absorption (diarrhea, sprue, pan- 
creatitis). The other more common variety of 
osteomalacia is found In association with renal 
calcium and/or phosphorus losses ('‘vitainin D— 
resistant rickets”) This is often a familial dis- 
order It is found in tubular disorders, either 
tubular "leaks” of phosphorus and calcium due 
to failure of reabsorption, or due to excessive 
losses associated with tubular acidosis (calci- 
um dissolved out of the bone to spare sodium 
or potassium, or both) There may be associ- 
ated glycosuria and aminoaciduria (Fanconi's 
syndrome) 

Almost all forms of osteomalacia are as- 
sociated with compensatory, secondary hyper- 
parathyroidism, set off by the low calcium 
level It is for this reason that most patients 
will show only slightly low serum calcium 
levels (compensated osteomalacia) 

A special form of osteomalacia is the so- 
called Milkman’s syndrome, an x-ray diag- 
nosis of multiple, bilaterally symmetric 
pseudofractures which may represent the 
shadows of blood vessels traversing and erod- 
ing the soft skeleton Rickets, which is the 
counterpart of osteomalacia in the growing 
child, shows additional features, especially 
around the epiphyses, which are "mothealen" 
on x-ray There is also beading of the ribs, 
Harrison's groove, bowlegs, and disturbances 
in growth. 

In contrast to osteoporosis, where frac- 
tures are more common, osteomalacia is more 
often associated with bowing of bones 

Clinical Findings. 

A. Symptoms and Signs. Manifestations 
are variable, ranging from almost none in 
mild cases to marked muscular weakness and 
listlessness In advanced cases There is usu- 
ally mild aching of the bones, and a tendency to 
bowing In the very early and acute osteo- 
malacias a rapidly falling calcium level may 
be associated with clinical tetany, although 
this Is rare. As compensation takes place, 
tetanic features are absent In states of de- 
ficient absorption, other features of the sprue 
syndrome, such as glossy tongue or anemia, 
maybe present. A low potassium syndrome 
with muscular weakness and paralysis may be 
present with renal tubular disorders. 

B. Laboratory Findings* Serum calcium 
is low or normal, but never high Serum 
phosphorus is low (may be normal In early 
stages) The alkaline phosphatase is elei-ated 
except in the early phase. Vrlnary calcium 
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and phosphorus are very low Jn absorption 
disorders or high In renal lesions X-rays 
chow Involvement of the pelvis and long bones, 
with demineralization and bowing, less often, 
the spine and skull are Involved as well Frac" 
tures are rare except for "pseudefractures '* 
The I. V calcium infusion test demonstrates 
avldi*y of bone for calcium (30-90^» retained) 
in osteomalacia due to malabsorption Labors' 
tory findings of the primary steatorrhea or 
renal disease may be present In renal tubulaf 
acidosis the serum CO2 is low and the serum 
chloride level is elevated, the serum potassi- 
um may be \ery low, the urinary pH Is fixed 
near the alkaline side Glycosuria and amino- 
aciduria arc found in the Fanconi syndrome 

Differential Diagnosis 

It is most important to recognize osteo- 
malacia and consider it in the differential 
diagnosis of bone disease since It is a poten- 
tially curable disease The childhood forma 
may be mistaken for osteogenesis Imperfecta 
or otlier nonmetabolle bone disorders 

The acute forms must be differentiated 
from other forms of tetany The long-standing 
disease enters into the differential diagnosis of 
any metabolic or generalized nonmetabolle bon^ 
disease (see table on p 531) The pseudofrac' 
ture Is often the outstanding sign of latent os- 
teomalacia Osteoporosis may exist as well, 
and ma> obscure the osteomalacia At times 
the diagnosis is confirmed by a rise of phos- 
phatase after treatment with vitamin D and 
calcium Renal tubular acidosis is a cause of 
ncphrocalcinosis, and must be considered in 
the differential diagnosis of kidney calcifica- 
tions with bone disease such as hyperparathy- 
roidism The Joint aches and pains may be 
mistaken for some form of arthritis 

Treatment, 

A Specific Measures 

1 Rickets - Vitamin D even in small 
doses, is specific, 2000-5000 units daily are 
adequate 

2 Adult osteomalacia and Milkman s syn- 
drome - Vitamin D is specific but very large 
doses are necessary to compensate for renal 
losses of phosphate Give until an effect is 
noted on the blood calcium The usual dose is 
25-100 thousand units daily Doses up to 

300 000 units or more dally may be necessary, 
but If the doses are over 100,000 daily, they 
roust be used cautiously with periodic deter- 
minations of scrum and urine calcium, the 
serum phosphorus may remain low 

3 Pancreatic insufficiency - Adequate 
replacement therapy is of paramount impor- 
tance High calcium In'akc and vitamin D, 


50-150 thousand units dally, are also of valu* 

4 Sprue syndrome - Folic acid and vita- 
min Bij appear to be of value 

5 Some rare forms of renal disease - 
Treatment is aimed at the altered renal phys- 
iology, e g , alkali therapy in renal tubular 
acidosis, potassium replacement. 

B General Measures High-calcium diet 
and calcium gluconate or calcium lactate 4-20 
Cm (1-5 tsp ) daily 

Prognosis 

The prognosis is usually excellent in the 
absorptive disorders if diagnosed early This 
does not hold for certain of the vitamin D- 
reslstant forms of osteomalacia or rickets or 
for Fancom s disease, which respond slowly 
or not at all unless huge amounts of vitamin D 
are given Hypercalcemia may occur as a 
complication of therapy In the renal forms 
the ultimate prognosis Is that of the basic kid- 
ney disease Respiratory paralysis due to 
hypokalemia may prove fatal 


OSTBOPORCSB 


Essentials of Diagnosis 

• Asymptomatic to severe backache 

• Spontaneous fractures and collapse of 
vertebrae without spinal cord compres- 
sion, often discovered "accidentally ' 
on x-ray lose of height 

• Calcium phosphorus, and alkaline 
phosphatase normal 

• Demineralization of spine and pelvis 

Osteoporosis must be differentiated 
from other metabolic bone disease 
especially osteomalacia (similar x-raj 
picture) and hyperparathyroidism 
The x-rays of multiple myeloma pa- 
tients may show onlv diffuse deminer- 
alization Metastatic bone disease 
must also be differentiated, since It 
may be aggravated by hormonal therapy 
and may coexist In the postmenopausal 
patient 

General Considerations 

Osteoporosis is the most commonly seen 
metabolic bone disease In the United States 
It is primarily a disorder of the bone matrix 
Absence of bone matrix leads to deminera****' 
Won of the skeleton because the lime salts can- 
not precipitate on the matrix and because os- 
teoblastic activity is not present 
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A Principal Causes 

1 Lack ot activity, e g , immobilization 
as in paraplegia or rheumatoid arthritis (Os- 
teoblasts depend upon strains and stresses for 
proper function ) 

2 Lack of estrogens {“postmenopausal 
osteoporosis ) (Females are deprived of 
estrogens relatively early In life About 30% 
of women over GO years of age have clinical 
osteoporosis Some degree of osteoporosis 
is almost always present in senility ) 

B Less Common Causes 

1 Developmental disturbances (e g , 
osteogenesis imperfecta) 

2 Nutritional disturbances (e g , protein 
starvation and ascorbic acid deficiency) 

3 Chronic calcium depletion is claimed 
by some investigators to cause osteoporosis 

4 Endocrine diseases - Lack of andro- 
gens (eunuchoidism, senility In men) hypo 
pituitarism (causes secondary gonadal failure), 
acromegaly (cause unknown, possibly due to 
iqrpogonadlsm), thyrotoxicosis (not constant 
causes excessive catabolism of protein tissue) 
excessive exogenous or endogenous ACTH or 
corticoids causing catabolism of bone (e g . 
Cushing s disease) and long-standing uncon- 
trolled diabetes melUtus (rare) 

5 Bene marrow disorders • The presence 
of abnormal cells in the bone marrow such as 
in myeloma or leukemia, may prevent osteo 
blastle activity and cause osteoporosis This 
Is in addition to the active replacement of the 
marrow with tumor cells 

G Idiopathic osteoporosis « The cause is 
undetermined It is most common in young 
men and women but occasiORally occurs in older 
people, and does not respond well to therapy 

C. Laboratory Ffnetogs Serum cafefum. 
phosphorus, and alkaline phosphatase are nor 
mal Urinary calcium is high early, normal 
in chronic forms 

D X-ray Findings X-ray shows com- 
pression of vertebrae The principal areas of 
demineralization are the spine and pelvis, de- 
mineralization is less marked in the skull and 
extremities The lamina dura Is preserved 
Kidney stones may be seen in acute osteoporo- 
sis 

Differential Diagnosis 

It is important not to confuse this condition 
with other metabolic bone diseases, especially 
osteomalacia and hyperparathyroidism, or with 
myeloma and metastatic bone disease espe- 
cially of the breast and uterus, since estrogen 
therapy may aggravate them (see chart on p 
531) Bone biopsy may be required 


A rare case of hypophosphatasia may ap- 
pear as ‘ ' osteoporosis ’ ' 

Treatment. 

A Specific Measures Specific treatment 
varies with the cause, but combined hormone 
therapy Is usually indicated 

1 Postclimacteric (mostly In females) ^ 
Estrogens may be of value In stimulating osteo- 
blasts Before beginning estrogen therapy in 
pelvic examination to rule out neoplasm or 
other abnormality and warn the patient or a 
relative that laginal bleeding may occur Ad- 
minister estrogen dally except for the first 5-7 
calendar days of each month and then repeat 
the cycle Any of the following may be used 
(1) Diethylstilbestrol, 0 5-2 mg orally daily 
as tolerated (2) Ethinyl estradiol, 0 02-0 03 
rag orally daily as tolerated (3) Estrone 
sulfate, 1 25-2 5 mg orally daily 

Testosterone may be used in addition to es- 
trogen for Its protein anabolic effect and hence 
Its tendency to lay down bone matrix Give 
methyltestosierone S-IO mg orally daily 
Avoid overdosage in females since excessive 
use may cause the appearance of male second- 
ary aex characteristics However, these 
usually regress if therapy is stopped Some 
of the newer anabolic agents, e g , estradiol 
valerate and testosterone (Deladumone®), nor- 
ethandrolone (Nllevar^), or methandroateno 
tone (Diajiabol^, may be used (see p 581) 

2 Old age and idiopathic - As for post- 
cUmacterie, both testosterone and estrogens 
should be used in both males and females 
Use with caution in veiy old people 

3 Patients with malnutrition - Adequate 
diet is of great importance However, hor- 
mones may be used as above if response to 
diet alone is poor 

•f Ctrsftfng' s rffsease - See p 5-iZ 

B General Measures The diet should bb 
high in protein and adequate in calcium (milk 
and milk products are desirable) If the pa- 
tient 18 malnourished or if osteomalacia is 
present also give a high-calcium intake and 
vitamin supplementation, including vitamin 
2000-5000 units dally Patients should be kejjt 
active, bedridden patients should be given ac- 
tive or passive exercises, and calcium Intake 
must be restricted 

Prognoals 

With proper and prolonged therapy the 
prognosis is good for postcUmacteric osteo- 
porosis Spinal involvement is not reversible 
on *-ray, but progression of the disease is 
halted In general, osteoporosis ia a crippling 
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rather than a killing disease and the progno 
sis Is essentially that of the underlying dis 
order (e g Cushing s disease) The 
pathic %arlety does not respond appreciably to 
any form of therapy Careful periodic records 
of patient s height v."!!! indicate if the disease 
process has become stabiliaed 


AlbrigM F t E C Relfensteln The Para 
thyroid Glands and Metabolic Bone Disease 
Williams & tv llklns 1948 
Henn®man P 11 &S Wallach The use of 
androgens and estrogens and their metabolic 
effects Sjmposlum A review of the pro 
longed use of estrogens and androgens in 
postmenopausal and senile osteoporosis 
Arch Int Med 100 715 23 193? 


NONMETABOLIC BONE DISEASE 

(See Table on p 531 ) 


POLYOSTOTIC FIBROUS DYSPLASIA 
(Osteitis Fibrosa Disseminata) 


Essentials of Diagnosis 

• Painless swelling of Involved bone or 
fracture with minimal trauma brown 
akin pigmentation with ragged borders 
may be present 

• Bone cysts (may be hyperostotic) usu 
ally multiple but occasionally single in 
segmental distribution 

• Precocious puberty may occur in fe 
males 

• Serum calcium and phosphorus normal 
alkaline phosphatase elevated 

Must be differentiated from the 
bone lesions (cysts fractures) of 
hyperparathyroidism and neuroflbro 
matosls Hyperostotic lesions must 
be distinguished from Paget s disease 
and from bone tumors 

General Considerations 

Polvostotlc fibrous dysplasia Is a rare 
disease which Is frequently mistaken for oste 
Itla fibrosa generallsata due to hyperparathy- 
roidism sLnee both are manifested by bone 
cysts fractures and other findings Poly 
08*0 Ic fibrous dysplasia is rot a metabolic 
disorder o' bone but a congenital dysplasia In 


which bone and cartilage do not form but re 
matn as fibrous tissue 

Polyostotic fibrous dysplasia which is 
associated with ‘ brown spots with ragged 
margins and with true precocious puberty in 
the female is called Albright s syndrome 
Hyperthyroidism may be present also 

Clinical Findings 

A Symptoms and Signs The manlfesta 
tions are painless swelling of the imolved 
bone (usually the skull upper end of femur 
tibia metatarsals metacarpals phalanges 
ribs and pelvis) either singly or in multiple 
distribution with cysts or hyperostotic lesions 
and at times wnth brown pigmentation of the 
overlying skin Involvement is segmental and 
may be umlateral True sexual precocity mar 
occur In females with early development of 
secondary sex characteristics and rapid skel 
etal growth 

B Laboratory Findings Calcium and 
phosphorus are normal the alkaline pbospHa 
tase may be slightly elevated 

C X ray Flndinga X-rays reveal rare 
taction and expansion of the affected bones or 
hyperostosis (especially of base of the skull) 
Fractures and deformities may also be visible 

Differential Diagnosis 

The bone cysts and fractures should by 
their distribution and skin pigmentation be dts 
tinguished from those of hyperparathyroldisn 
and neurofibromatosis All other types cf 
bone cyst and tumor must be considered also 
The hyperostotic lesions of the skull must be 
distinguished from those of Paget s disease 
Biopsy of bone may be required to settle the 
diagnosis 

Cbmpficsfibns 

Shortening of the extremity or deformity 
(e g shepherd s crook deformity of femur) 
may follow extensive Involvement of bone 

Treatment 

There is no treatment except for 8urgi«* 
correction of deformities e g fracture* 
expanding cyst in the orbit 

Prognosis 

Most lesions heal and the progression i» 
slow Since precocity is of the Isosexual type 
girls are susceptible to early pregnancy 
They will ultimately be of short stature 
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PAGET’S DEBASE 
(Osteitis Deformans) 


EssentUle of Diagnosis. 

• Often asymptomatic. Bone pain may 
be the first symptom. 

• Kyphosis, bovred tibias, large head, 
waddling gait, and frequent fractures 
which vary with location of process. 

• Serum calcium and phosphorus normal; 
alkaline phosphatase elevated. 

• Dense, expanded bones on x-ray. 

Differentiate from primary bone 
lesions such as osteogenic sarcoma or 
multiple myeloma, and secondary bone 
lesions Such as metastatic carcinoma 
and osteitis fibrosa cystica 

General Considerations. 

Paget's disease is a nonmetaboHc bone 
disease of unknown etiology which causes ex- 
cessive bone destruction and repair, vrtth 
associated deformities since the repair takes 
place In an unorganised fashion Up to 3% of 
persons ever age SO will show Isolated lesions, 
but clinically important disease is much less 
common 

Clinical Findings. 

A. Symptoms and Signs* Often mild or 
asymptomatic. Deep ‘’bone pain" la usually 
the first symptom. The bones become soft, 
leading to bowed tibias, kyphosis, and fre- 
quent fractures with slight trauma The head 
becomes large, and headaches are a promi- 
nent symptom. Increased vascularity over 
the involved bones causes increased warmth. 

3 . Thw caArf- 

um and phosphorus are normal, but the alka- 
line phosphatase is markedly elevated 

C. X-ray Findings On x-ray the involved 
bones are expanded and denser than normal 
The Initial lesion may be destructive and radio- 
lucent 

Complications. 

Fractures are frequent and occur with 
minimal trauma. If immobilization takes 
place and there is an excessive milk Intake, 
hypercalcemia and kidney stones may develop. 
Bony overgrowth may Impinge on vital struc- 
tures, especially nerves, causing deafness 
and blindness. Dong-standing cases may pro- 
gress to osteosarcoma The increased vascu- 
larity, acting as multiple arteriovenous fistu- 
las. may give rise to high-output cardiac 
failure. 


Treatment. 

Supply a high-proteln diet with adequate 
vitamin C intake. A high-calclum intake is 
desirable also unless the patient is immobilized, 
In which case calcium must be restricted Vj. 
tamin D, 50,000 units 2 times a week, is help, 
ful in some patients. Anabolic hormones, e, g, , 
estradiol valerate and testosterone (Deladu- 
mond®), 1-3 ml, /month, should be given as 
for osteoporosis. Corticosteroid treatment 
relieves pain but aggravates coexisting osteo- 
porosis. Salicylates in large doses have re*> 
cently been claimed to be useful in combating 
pain and reducing hypercalciuria. 

Prognosis. 

The prognosis of the mild form is good, 
but sarcomatous changes (in l-37o) or renal 
complications secondary to hypercalciuria 
(in 10%) alter the prognosis unfavorably In 
general, the prognosis is worse the earlier in 
life the disease starts Fractures usually 
heal well. In the severe forms, marked de- 
formity. intractable pain, and cardiac failure 
are found. 


Kolb, F.O : Paget’s disease. California 
Med.91:24S-50, 1939 


DISEASES OF THE 
ADRENAL CORTEX 

Total destruction of both adrenal cortices 
Is not compatible with human life. The cortex 
regulates a variety of metabolic processes by 
means of secretion of some 30 steroid hor- 
mones. 

7?te sTttrrafcnr Axr rwi’earsw 
mones from the adrenal cortex - with the pos- 
sible exception of aldosterone - appears to be 
adrenocorticotropic hormone (ACTH) from 
the anterior pituitary which. In turn, Isprob-. 
ably under t^pothalamic control. Clinical 
syndromes of adrenal insufficiency or excess 
may thus be due to primary lesions of the 
adrenal glands themselves or maybe second- 
ary to pituitary disorders. Although the dif- 
ferentiation is often important from the diag- 
nostic standpoint, treatment is usually directed 
toward the cortical disorder itself, whether 
primary or secondary. Many of the steroids 
isolated from the adrenal cortex are not active, 
and some have more than one action. In gen- 
eral, the adrenocortical hormones have 3 
^pes of activity: 

(IJ Anabolic (Sex Steroids) Androsterone 
and related steroids are protein builders and 
are also virilizing and androgenic, and rep- 
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resert the principal source of androgens tn 
the female This group also includes adrenal 
estrogens and progesterone like steroids but 
these are of lesser clinical Importance 

(2) AntlanaboUc or Catabolic (Gluco 
corlicolds) Hydrocortisone cortisone and 
related steroids the stress hormones of 
the adrenal cortex are vital for survival 
They are glycoslatic and cause gluconeo 
genesis from protein They also play a role in 
potassium and lA-ater diuresis Increased pro- 
duction or administration of large dosea 
causes increased fat deposition in spec a) sites 
(face buffalo hump) raises BP and causes 
cosinopenla and lymphopenia 

(3) Electrolyte regulating (mineralo 
cortico ds) The principal hormone in this 
group is aldosterone Its primary role is in 
retaining sodium and excreting potassium and 
thus regulating the extracellular fluid com 
partment and the BP It has minor effects on 
carbohydrate metabolism 

Most of the clinical features of both ad 
renal Insufficiency and excess can be explained 
on the basis of the above types of activity 
Since mixed pictures occur however and 
since excess of I type of activity may coexist 
with deficiency of another (e g congenital 
adrenal virilism) exact physiologic corre 
lation is difficult Some phenomena e g the 
pigmentation of adrenal insufficiency are not 
yet fully explained and may be due to a pitui 
tary intermedin or ACTII excess 


Forsham P !I The adrenals Chap S in 
Textbook of Endocrinology 3rd ed R II 
Williams (editor) Saunders 1962 
Soffer L J Dorfman R I , & J L 
Gabrllovc The Human Adrenal Gland 
Lci *. Teblger, 1961 


ADRENAL CORTICAL BYPOFUNCTION 
(Adrenocortical Insufficiency) 


1 ACUTE ADRENAL INSUFFICIENCY 
(Adrenal Crisis) 


Essentials of Diagnosis 

• Onset of weakness abdominal pain 
high fever confusion nausea vomit 
Ing and diarrhea with infection or 
pituitary destruction or cortisone 
withdrawal 

• Low BP often sparse axillary and 
pubic hair and increased skin pigmen 
tatlon 

•Scrum sodium low serum potassium 
high blood and urine corticolds low 

• 1 oslnopiiilia elevated NFS 

I 


This condition must be dlfferentl 
ated from other causes of coma and con 
fusion such as diabetic coma cerehre 
vascular accident and acute poison 
Ing and from other causes of high 
fever Eosinophllia which is usually 
absent in other emergencies helps in 
the differentiation Note Ifthediag 
nosls is suspected treat with corti 
colds immediately while awaiting the 
results of laboratory tests 

General Considerations 

Acute adrenal insufficiency is a true 
medical emergency caused by sudden marked 
deprivation or insufficient supply of adreno 
cortical hormones Crisis may occur in the 
course of chronic insufficiency in a known ad 
disoman patient out of control or It may be 
the presenting manifestation of adrenal insuf 
ficiency It may be a temporary exhaustion 
or may go on to permanent insufficiency 
Acute crisis is more commonly seen in dls 
eases of the cortex itself than in disorders of 
the pituitary gland causing secondary adreno 
cortical hypofunctien 

Adrenal crisis may occur in the following 
situations (1) Following stress eg trauma 
surgery Infection or prolonged fasting in a 
patient with latent insufficiency (2) Following 
sudden withdrawal of adrenocortical hormone 
after replacement in a patient with chronic In 
sufficiency or In a patient with normal ad 
renals but with temporary Insufficiency due tc 
suppression (3) Following bilateral adrenal 
ectomy or removal of a functioning adrenal 
tumor which had suppressed the other adrenal 
(^) Following sudden destruction of the pitui 
tary gland (pituitary necrosis) or when thy 
roid or insull/i are given to a patient with pan 
hypopituitarism (5) Following Injury to both 
adrenals by trauma hemorrhage thromboBi* 
infection or rarely metastatic carcinoma 
In overwhelming sepsis (principally meningo 
coccemia) massive bilateral adrenal hemor 
rhage may occur (Waterhouse Frlderichsen 
syndrome) 

Clinical Findings 

A Symptoms and Signs The patient com 
plains of headache lassitude nausea and 
vomiting and often diarrhea Costovertcbm 
angle pain and tenderness (Bogoff s sign) and 
confusion or coma may be present Fever may 
be 40 6*C (105’F ) or more The BP is 1°'' 
Other signs include c>anosls pctechlae (es 
pcclally with rncningococcemia) dehydration 
abnormal skin pigmentation w 1th sparse axil 
larj hair and lymphadenopathy 

B Laboratory Findings A normal or 
high eosinophil count (200 or above) In the 
presence of severe stress due to trauma In 
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fection and other mechanisms is strongly sug- 
gestive of adrenal failure The blood glucose 
and serum sodium levels are low Scrum 
potassium and NPV are high Blood culture 
may be positive (usually meningococci) 

Urinary and blood cortical levels are very low 

C ECG shows decreased voltage 
Complications 

Any of the progressive complications of 
the initiating disease may occur The com- 
plications of treatment or those occurring dur- 
ing the course of treatment are discussed be 
low 

When treatment is instituted certain 
complications may be observed Hyperpyrex- 
ia loss of consciousness generalized edema 
with hypertension and flaccid paralysis due 
to low potassium has followed excessive use 
of I V fluids and corticoids Psychotic re- 
actions may occur with cortisone therapy 

Treatment 

The patient must be treated vigorously 
and observed constantly until well out of dan 
ger Note It Is better to overtreat rather 
than to undertreat 

A Severe Crisis 

1 Emergency treatment • Institute ap 
proprlate antishock measures (see p 2) es 
peeially l.V fluids and plasma, vasopressor 
drugs, and oxygen Do not give narcotics or 
sedatives 

Give sulfadiazine or other indicated anti- 
infective agents as for meningococcic menin- 
gitis (see p 635) and hydrocortisone phosphate 
or hydrocortisone sodium succinate (Solu- 
Cortel^, 100 mg I M or I V stat and re- 
peat' a'lTmg every tfrtours for the first day 
Give the same amount every 8 hours on the 
second day and then gradually reduce the dos- 
age every 8 hours 

If hydrocortisone hemlsucclnate or nred- 
nisolone phosphate Is not available give cor- 
tisone acetate 10-25 mg I M m 4 different 
sites (to a total of 40-100 mg ) following with 
single IniecUons of cortisone 23 50 mg I M 
every 6 hours and gradually lengthen the in- 
tervals of administration to 2a mg every 8 
hours 

If parenteral hydrocortisone predniso 
lone, or cortisone Is not available, or If the 


patient is unresponsive give aqueous adreno. 
cortical extract, 2a-50 ml I V stat and 
follow with 100-200 ml In 1 L of saline- 
dextrose as an I V infusion 

2 Convalescent treatment - When patient 
is able to take food by mouth give oral cor- 
tisone 12 5 25 mg every 6 hours and re 
duce dosage to mamtenance levels as needed 

B Moderate Crisis If the patient s phy^ 
sical condition does not appear to be critical 
and is not associated with a significant degre^ 
of shock the treatment outlmed above may b^ 
modified by appropriate reduction m dosage 
However it is generally best to overtreat ih^ 
patient in moderate crisis during the first 24 
hours rather than risk undertreatment 

C Complications During Treatment 
Excessive use of I V Quids and cortico 
steroids may cause high fever loss of con- 
sciousness generalized edema with hyperten 
Sion flaccid paralysis due to potassium de- 
pletion and psychotic reactions 

1 Overhydration usually due to sodium 
retention may result in cerebral edema (wit)j 
unconsciousness or convulsions) or pulmonary 
edema Withhold sodium and fluids tempor- 
arily and treat for these conditions 

2 Hypokalemia Flaccid paralysis wit)] 
low serum potassium usually occurring on t))^ 
second to fourth days of treatment may be 
treated with potassium salts 

3 Hyperpyrexia is rare with present 
treatment methods 

4 For other complications of adrenal 
steroid therapy (e g psychotic reactions), 
see p 584 

Prognosis 

Before replacement therapy and' anti 
biotlcs became available acute adrenal 
crisis was often rapidly fatal Even today if 
treatment Is not early and vigorous death 
occurs in several hours Once the crisis has 
passed the patient must be observed care- 
fully to assess the degree of permanent ad 
renal insufficiency 


Lipsett, M B , & O H Pearson Pathophysl-. 
ology and treatment of adrenal crisis 
NewEngUndJ Med 254 511-4. 1956 
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2 CHROMC ADRENOCORTICAL 
INSUFFICIENCY 
(Addison s Disease) 


Essentials of Diagnosis 

• Utakncss easj fatigablllij anorexia 
frequent episodes of nausea vomiting 
and diarrhea 

• Sparse oxillarv hair increased skin 
pigmentation of creases pressure 
areas and ripples 

• Hypotension small heart 

• Serum sodium and chloride and urinary 
17 ketosteroids and 17 hvdroxycorti 
colds arc low Serum potassium and 
NPN arc elevated Eosinophilla and 
lympho ytosls are present 

Differentiate from anorexia ner 
vosa sprue syndrome and malignant 
tumors Weakness must be differen 
tiated from ihat due to hyperparathy 
roldlsm hyperthyroid myopathy and 
myasthenia gravis skin pigmentation 
from that of primary skin diseases 
argyria and hemochromatosis The 
serum electrolyte abnormalities may 
resemble those of salt losing nephritis 
and lo* sodium states with chronic 
pulmonary disease 

General Considerations 

Addisonlsm was a rare disease before the 
advent of adrenal surgery for cancer hyper 
tension and other disorders It is character 
1 ed by chronic deficiency of hormones con 
cemed u fth glycostasls and with mineral me 
tabollsm and causes unexplained and often 
striking akin p gmeniation Electrolyte de 
flclencies rray be the dominant mamfestatlon 
and may e>en be associated with excess of ad 
renal androgens (see adrenogenital syndrome) 
ff chronic adrenal insufi ciency is secondary 
to pituitary failure (atrophy necrosis tumor) 
lack of plycosuials is more commonly seen 
than electrolyte deficiencies and skin pig 
mentary changes are rot encountered 

Tubercu osis accounts today far less than 
half of cases and in this fortn the electrolyte 
dcflclencleB are more striking Idiopathic 
atrophy accounts for roost of the other cases 
and in this group i>pogl>ceroia Is more strlk 
Ing than the electrolyte changes 

Rare causes include metastatic carctn 
orra (esnecially of the breast Or lung) coc 

cld oldomycoals of the adrenal gland svph 
Ultle gummas scleroderma amyloid disease 
ard hemochromatosis There may be sssoci- 
nted hypnpara hyroldtsm and candidiasis 


Clinical Findings 

A Symptoms and Signs The symptoms 
are weakness and fatigability anorexia 
nausea and vomiting diarrhea nervous and 
mental irritability and faintness especially 
after missing meals Pigmentary changes 
consist of diffuse tanning o\er nonexposedas 
well as exposed parts or multiple freckles or 
accentuation of pigment over pressure poLnls 
and over the nipples buttocks perineum and 
recent scars Black freckles may appear on 
the mucous membranes of tongue Seven to 
t5"i of patients have associated vitiligo 

Other findings include hypotension with 
small heart hyperplasia of lymphoid tissues 
stiffness of the cartilages of the ear (Thorn s 
sign) scant to absent axillary and pubic hair 
(especially In females) absence of sweating, 
severe dental caries and at times costover 
tebral angle tenderness 

B laboratory Findings The IMIC shows 
moderate nevtropenia (about SDDO/cv into ) 
lymphocytosis (3o 50%) and a total cosino 
phil count over 300/cu mm Hcmoconcen 
tratton is present Serum sodium and ehlo 
ride are low serum potassium and NPN are 

elevated Urinary 17 ketostereid and 17 
hydroxycorticoid excretion is low The 
fasting blood glucose level and BMR are low 

Low blood cortlcolds (lees than 8 meg / 
100 ml ) are diagnostic 

Adrenal calcification on x ray may be 
found in about lOTt of cases 

C Special Tests ( 1 ) The four hour cortt 
cotropln test (Thom test) la confirmatory if 
total blood eosinophils fail to fall by at least 
50T» within 4 hours following the admlnlsU^Tiofl 
of 40 units of corticotropin I M (2) The eU*'l 
hour I V corticotropin test consists of glvinf 
25 units of corticotropin In 1000 ml of 
logic saline by I V Infusion in primary 
son B disease the 24 hour urfne 17 kelosteroi 
and 17 hydroxycorticoid values fail to rise Li 
adrenal Insufficiency secondary to pituitary la 
sufficiency or In patients who have had sup 
preeslve cortlcold therapy there Is a slow 
abnormal rise of 17 ketostcroid and 17 hydro*? 
cortlcold levels at times only after several 
days of stimulation (3) Tolerance tests are 
dangerous and rarely used Robinson Kepler 
Power water test Cutler Power Wilder lest 
prolonged fasting glucose and Insulin toter 
anco test 

D ECO Findings The FCG shows low 
voltage and prolonged P R and Q-T Intervals 

E EEC Findings Slowing of electric dls 

charges (reversed by cortisone but not by d*"* 
oxycortlcosterone) 
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Complications. 

Any of the complications of the under- 
lying disease (e. g. , tuberculosis) are more 
likely to o'ccur, and the patient is susceptible 
to intercurrent infections which may precipi- 
tate crisis. Diabetes mellitus and rarely, 
thyrotoxicosis maybe associated. 

The dangers of overzealous treatment as 
well as inadequate replacement must be guard- 
ed against. Psychoses, gastric irritation, and 
low-potassium syndrome may occur with cor' 
tlsone treatment. Steroid treatment may im- 
pair the patient's resistance to tuberculosis, 
which may spread. Excessive desoxycortico- 
sterone administration is rare today, but for^ 
merly led to hypertension, edema, anasarca, 
muscular weakness, and tendon contractures 
Hypercalcemia is particularly apt to occur in 
crtil'oVen, especihriV when the saYenocardcei 
level is suddenly reduced. 

Treatment. 

A Specific Therapy 

1. Cortisone or hydrocortisone are the 
drugs at choice Most addisonlan patients ar^ 
well maintained on 12.5-37, 5 mg. of com- 
pound E or 10-40 mg. of compound F orally 
daily In 3-4 divided doses On this dosage 
most of the metabolic abnormalities are cor- 
rected Most patients, however, do not ob- 
tain sufficient salt-retaining effect from these 
drugs, and require deaoxyeortieosterone or 
fludrocortisone supplementation or extra 
dietary salt 

2. Fludrocortisone acetate has a potent 
sodium-retention effect. The dosage is 0. 1- 

0.25 mg. orally daily or every other day 

3. Desoxycortlcosterone acetate (DOCA®) 
controls electrolyte balance and has no other 
significant metabolic effect It may be given 

I M, initially, but this is rarely necessary. 

The usual dose la 1-4 mg. I M dally. When 
the response is adequate, give buccally, 1 
tablet (2 mg. ) dally or at most 1 tablet (2 mg.) 
twice daily. The tablet Is placed between 
cheek and teeth and allowed to dissolve, 

Desoxycorticosterone trimethylacetate, 
25-75 mg. I. M. once monthly, may be used in- 
stead. desoxycorticosterone trimethylacetate 
(25 mg.) l.M. once monthly = about I mg. 
desoxycorticosterone acetate in oil per day. 

Caution* Whenever using desoxycorti- 
costerone acetate or fludrocortisone, avoid 
overdosage. Do not place the patient on a low- 
potassium diet when giving these drugs, for 
he may develop potassium deficiency. 

4. Sodium chloride in large doses (5-20 
Cm. daily) may be used to supplement cor- 
tisone therapy instead of desoxycorticosterone 
acetate or If DOCA or fludrocortisone is not 
available. 


B. General Measures Give a hlgh-car- 
bohydrate, hlgh-protein diet. Frequent small 
feedings tend to be better tolerated than 3 
large ones. Prevent exposure to infection 
and treat all infections immediately and vig- 
orously. Methyltestosterone, 10-20 mg, 
daily orally, testosterone propionate m oil. 
10-25 mg. l.M. 3 times weekly, or testos- 
terone cyclopentylpropionate (Depo-Testos- 
terone"®) or testosterone enanthate (Dela- 
testryl®), 200-400 mg./month, is often help- 
ful for its protein anabolic effect and for the 
nonspecific feeling of well-being it Induces in 
the debilitated patient 

C Treatment of Complications Treat 
spread of tuberculosis (especially renal tuber- 
culosis) and Intercurrent infections with ap- 
proprfafe measures Tfie treatment of* com- 
plications due to overdosage or inadequate 
dosage of corticosteroids consists of adjusting 
the dosage or m some cases discontinuing ther- 
apy for a short time 

Criteria of Adequate Therapy L Overdosage. 

A. Adequate Therapy 

1. Return of BP to normal (may require 
up to 3-4 months) 

2. Maintenance of normal fasting blood 
glucose level. 

3. Return of serum electrolytes to normal 
levels. 

4. Weight gain (usually due to fluid). 

5. Improvement of appetite and strength. 

5. Increase in size of heart to normal. 

B Overdosage Excessive administra- 
tion of cortisone or desoxycorticosterone ace- 
tate must be avoided, especially In patients 
with cardiac or renal complications. 

l» Signs and symptoms of cortisone over- 
dosage are discussed on p. 583. 

2. Development of dependent edema, or 
excessive weight gam. 

3. Development of hypertension. 

4 Increase of diameter of heart above 
normal. 

3 Development of signs of potassium 
deficiency (weakness followed by loss of mus- 
cle power and finally paralysis), especially if 
the patient Is on a low-potassium diet. 

Prt^osis. 

With adequate replacement therapy the 
life expectancy of patients with Addison's dis- 
ease is markedly prolonged. Active tubercu- 
losis may respond to specific chemotherapy. 
Withdrawal of treatment or increased de- 
mands due to trauma, surgery, or other types 
of stress may precipitate crisis with a sudden 
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fatal outcome Pregnancy may be followed by 
marked exacerbation of the disease Pay 
choMc reactions may interfere with manage 
ment 

The ultimate prognosis depends largely 
upon the intelligerce of the patient and the 
availabiUiy of medical supervision A fully 
active Itfe la nowk possible for the majority of 
patients 


Gutman P H Addison s disease statistical 
analysis of fise hundred sixty six cases 
and a study of pathology Arch Path 10 
742 85 and 835 335 1930 
nilla G A Ztntel AH & D W Parsons 
Ot)servatlons of human adrenal cortical de 
ficlency with special reference to replace 
meet therapy with cortisone Am J Med 
21 358 79 1956 


ADRENOCORTICAL OVERACTrVITY 


Overactlvlty of the adrenal secretions Is 
caused either by bilateral hyperplasia or by 
adenoma or more rarely carcinoma of I 
adrenal The clinical picture will vary with 
the type of secretion produced but tn general 
3 clinical disorders can be differentiated (1) 
Cushtng s syndrome in which the glucocor 
tlcoids predominate (2) the adrenogenital syn 
drorre in which the adrenal androgens pre 
dominate and (3) aldosteronism with elec 
trolyte changes Tlie clinical picture is most 
apt to be mixed m cases of malignant tumor 
ard in bilateral hyperplasia All syndromes of 
adrenal ovcractlvity are far more common in 
females than In males 


1. CUSiriNC S SYNDROME 
(Adrenocortical Hyperfunction) 
L CXreiriNG S DISEASE 
(Pituitary Basophilism) 


Essentials of Diagnosis 

• Ruf'alo obesity easy brulsabiJlty 
psychoaU hirsutism purple striae 
and acne associated with tmpoterce or 
atrurnorrhea 

• Oateoporosls hjpertenston glycosuria 

• Elevated 17 hydroxycortlcolds low 
Scrum potassium and chloride low 
toul eosinophils and lymphopenia 

• Special x-ray studies may reveal « 
tumor or hvperplasla of the adrenals 


Differentiate from obesity and post 
menopausal osteoporosis in diabetic 
females Psychoses hypertension or 
glycosuria may dominate the picture 
and must be differentiated from other 
causes of these conditions 

General Considerations 

TTiis disorder is due to an excess of 
cortlsone-Uke substances elaborated bv the 
adrenal cortex The adrenal cortex Is always 
Involved either by hyperplasia or by adenoma 
or carcinoma but a basophilic pituitary aden 
oma may be the primary lesion 

Hyperplasia of both adrenal cortices Is 
the most common form (B0"«) Adenoma of one 
adrenal {single adenoma) Is the next most con 
roon form (l5®o) and this type often constitutes 
the clearest form of Cushing s syndrome The 
opposite adrenal is atrophic 

Carcinoma of the adrenal (5'%J is always 
unilateral and often metastasizes late A 
mixed picture with virilization is often pres 
ent The opposite adrenal ts atrophic 

Adrenal rest tumors in the ovary rarely 
cause Cushmg s syndrome they are more 
commonly associated with virUlzing syndromes 
Carcinoma of the anterior pituitary la a 
most unusual cause of Cushing s disease 
Administration of corticotropin causes 
adrenal hyperplasia administration of cor 
tlsone causes adrenal atrophy associated with 
some features of Cushing s syndrome These 
effects are reversible when medication is 
withdrawn 

Rarely certain malignant tumors (e g 
bronchogenic oat cell carcinoma) have been 
reported to produce severe Cushing a syn- 
drome with bilateral adrenal hyperplasia 

Clinical Findings 

A Symptoms and Signs Cushing s syn 
drome or disease causes moon face and 
buffalo hump obesity with protuberant sb 
domen and thin extremities a plethoric ap 
pearance oligomenorrhea or amenorrhea (or 
Impotence in the male) weakness backache 
headache hypertension mild acne and super 
ftcial skin infections chloasma like plgmen 
tation (especially on the face) hirsutism 
(mostly of the lanugo hair over the face and 
upper trunk arms and legs) purple 
(especially around the thighs breasts and 
abdomen) and easy bruisablllty (e g hema 
toroa formation following venipuncture) 
Patients with Cushing s disease or syndrome 
arc less prone than normal people to develop 
colds or allergic disorders Mental symp 
toiPB may range from Increased lability of 
mood to frank psychosis 
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B Laboratory Findings Glucose toler- 
ance Is low. often with glycosuria. The pa- 
tient is resistant to the action of insulin. 
Urinary 17'hydroxycorticolda and blood corti- 
coids are high (the latter over 20 mcg./lOO 
ml ) Urinary IT-ketosterolds are often low or 
normal in Cushing's syndrome due to adenoma; 
normal or high If the disorder is due to hyper- 
plasia; and very hi^ if due to carcinoma. 

Total eosinophils are low (under SO/cu.mm.}. 
lymphocytes are under 20^, and RBC and 
WBC are elevated. Serum COj is high and 
serum chloride and potassium are low m some 
cases, especially those associated with malig- 
nant tumors. 

C. X-ray Flndmgs Osteoporosis of the 
stcull, spine, and ribs is common Nephro- 
lithiasis may be seen. I.V. urograms or 
retroperitoneal pneumograms may demonstrate 
a tumor of the adrenal or bilateral enlarge- 
ment. X-ray of the sella is usually not help- 
ful since basophilic adenomas are very small. 

D. ECG may show characteristic signs of 
hypertension and hypokalemia 

E. Special Tests 

1. ACTH stimulation test * The adminis- 
tration of ACTH causes marked hypersecre- 
tion of urinary 17-ketosteroid8 and 17-hydroxy- 
cortieoids in Cushing's disease or syndrome 
due to hyperplasia or adenoma but does not 
stimulate secretion in cases due to carcinoma. 

2, Cortisone suppression test • Adminis- 
tration of fludrocortisone or its derivatives in 
large doses (e. g. , dexamethasone. 2 mg 
every 6 hours for 2-3 days) suppresses the 
activity of hyperplastic adrenals but has no 
effect on adrenal hyperactivity due to adenoma 
or carcinoma 

Differential Diagnosis. 

The most difficult problem is differen- 
tiating true Cushing's syndrome from obesIUr 
associated with diabetes mellltus, especially 
if there is hirsutism and amenorrhea. TTie 
distribution of the fat. the virtual absence of 
virilization, and the laboratory studies often 
help, but are not infallible. Cushing’s syn- 
drome must be differentiated from the ad- 
renogenital syndrome (see below), since the 
latter may be amenable to medical treatment 
unless it is caused by tumor. The 2 diseases 
may coexist. An elderly vfcmen with osteo- 
porosis, diabetes, and mild hirsutism may 
present a difficult problem in differentiation. 

In rare cases the outstanding manifes- 
tation of Cushing's disease or syndrome may 
be only diabetes or only hypertension or only 


psychosis. Adrenal disease must be ruled 
out in patients with these disorders, espec- 
ially in msulin-resistant diabetes mellitus, 
since treatment may be curative. 

Complications. 

The patient may suffer from any of the 
complications of hypertension, including con- 
gestive failure, cerebrovascular accidents, 
and coronary attacks, or of diabetes. Sus- 
ceptibility to infections, especially of the skin 
and urinary tract, is increased. Compres- 
sion fractures of the osteoporotic spine may 
cause marked disability. Most serious, per- 
haps, are the psychotic complications not in- 
frequently observed in this disease. After 
adrenalectomy, pituitary enlargement (due to 
chromophobe adenomas) and deepening skin 
pigmentation have been observed 

Treatment. 

A. Specific Measures 

I Surgical removal of the tumor or total 
or subtotal resection of both adrenals (in the 
ease of diffuse bilateral hyperplasia) Is the 
present treatment of choice. Adequate pre- 
operative medication and care are of utmost 
importance. The patient should receive all 
general measures listed below, plus ade- 
quate hormonal supplementation. 

If bilateral adrenalectomy is contemplated, 
give high doses of the cortisones, e.g . corti- 
aoneacetate, 100-300 mg. I. M.. or, prefer- 
ably, 100-300 mg of Solu-Cortef® in divided 
doses I M. or 1 V. , on the day of surgery, 
continue the I M dosage after surgery Af- 
ter surgery, gradually decrease the dose and 
maintain as for Addison's disease. Because 
of the danger of precipitating heart failure, 
care must be taken to avoid excessive fluids 
and sodium 

In cases of unilateral tumor, the patient 
is prepared as for total adrenalectomy. After 
surgery, corticotropin as well aa cortisone 
may be given to stimulate the atrophic gland. 
Treatment with cortisone may have to be con- 
tinued for weeks since the gland may be slow 
to recover function. 

2. X-ray therapy to the pituitary (either 
alone, or following unilateral adrenalectomy) 
may be of value m selected cases of hyper- 
plasia. 

B, General Measures A hlgh-proteln 
diet should be given, althou^ dietary attempts 
to correct the negative nitrogen balance are . 
never successful. Testosterone or one of the 
newer anabolic agents may be of value m re- 
versing the negative nitrogen balance. Potassi- 
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um chloride adm'nistratSon may replace losses 
before nrd a^’cr surgery 

Insulin is usually of linle or no value in 
controlling the glycosuria and hyperglycemia, 
and Is usually unnecessary as the diabetes is 
q.lte mid 

Prognosis 

This Is a chronic disease which is sub- 
ject to c\cnc exacerbations (especially with 
pregnancy) and spon-aneoua remissions it is 
a serious and often fatal disease unless dts 
cohered and treated early A rather rapid 
course suggests a malignant tumor but these 
may be dormant for years 

Tliobest prognosis for eventual -ecovery 
is for patants in whom a benign adenoma has 
been removed and v,ho have sumrtved the post- 
adrenale tomy state of adrenal Insufficiency 
A small number of patients uith bilateral 
hyperplas^ mny re®pond to pituitary irradl 
atlon alone or con-blned with subtotal adrenal 
ectorrj 

Complete adrenalectomy necessitates 
chro-le replacemen* therapy which ts feas- 
ible today 

Maligrint tumors are usually fatal even 
after such d-astic attempts at treatment as 
hypephysectomy 


Cope O A J W Raker Cushing s disease 
the surgical experience in the care of 46 
eases Sew England J Med 253 119-27 and 
lGS-73 1935 

Ploiz C Knoivlton A I AC Ragan 
The natural history of Cushing e syndrome 
Am J Med 13 5«7-6U l<i32 


2. THE ADRENOGE?nTAL SYNDROME 
PREPUBERAL 


Essentials of Diagnosis 

• Abrujrmal urogenital development 
noted at birth or precocious develop 
ment earlv in life 

• Fr arged clitoris or phallus hirsut- 
ism short statu-e excessive muscu- 
lar devcloprrcrt acne seborrhea 

• 17-Krtoxiero'd8 elevated I’SH absent 
to lo» pregraneTiol elevated 

D f'e-entlate from Cushing s syn- 
drome constitutional precocity and 
precocltv secoruiarj to hypothalamic 


or pineal lesions or interstitial tumors 
of the testes In the female the adreno- 
genital syndrome must also be diatm 
gulshed from true hermaphroditism 

General Considerations 

This disorder is produced by androgenic 
excess due either to adrenal hyperplasia 
(often familial) or adrenal tumors and mini 
fests its Virilizing effects by interfering with 
the normal sexual development of the fetus 
infant or child The congenital form of the 
adrenogenital syndrome is due to hyperplasia 
the childhood form occurring after normal 
intrauterine development may be due either 
to tumor or to hyperplasia Congenital ad 
renocortical hyperplasia Is rare often fam- 
ilial much more common In females ard 
often associated with an addlsonian-like state 
In male infants Rarely congenital viriliz- 
ation IS caused by testosterone or progester- 
one administration to the pregnant mother 

Clinical Findings 

A Symptoms and Signs 

1 Congenital adrenocortical hyperplasia • 
In females pseudohermaphroditism enlarge- 
ment of the clitoris urogenital sinus form- 
ation and later hirsutism are found in 
males phallic enlargement (macrogenito- 
somia praecox) precocious virilization and 
(in infants) an addisonlan-ltke atate which may 
be confused with pyloric stenosiSi character- 
ized by nausea and vomiting, dehydration and 
electrolyte deficiencies 

2 Adrenogenital syndrome In children - 
Somatic growth is accelerated bone age is ac- 
celerated with early eplpf^slal closure and 
short stature Other findings Include exces- 
sive muscular development ( 'Infant Her- 
cules ) precocious virilization and In some 
cases acne and seborrhea With tumors the 
cliQtcal features of Cushing's disease may be 
present Hypertension may occur. 

B Laboratory Findings Bone age is sd- 
vanced on x-ray examination, 17-ketosterolds 
are elevated for the age IV urograms or 
retropcrlloneal oxygen studies may demon- 
strate adrenal pathology FSH is absent or 
very low ACTH stimulation tests and corti- 
sone suppression testa help distinguish nor- 
mal, hyperplastic, and neoplastic adrenals 
Urinary preg-ianediol and pregnanetriol ex- 
cretion Is elevated In congenital adrenal hyper* 
plasla and in carcinomas 
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Differential Diagnosis. 

A. In Either Sex* Distinguish from 
Cushing's syndrome* 
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B, In Aisles DiJIereniiate from }jue Jso- 
sexual precocity, either constitutional or due 
to hypothalamic or pineal lesions. In this 
situation the FSH test is positive and the 17- 
ketosteroids normal or only slightly elevated 
the testes are larger than the testes of the 
adrenogenital boy. and spermatogenesis may 
occur. The other important condition causing 
pseudosexual precocity is unilateral or bi* 
lateral interstitial tumor of the testis Thesti 
are usually palpable within the scrotum. 17 •• 
Ketosteroid excretion is not as high m inter- 
stitial tumor as in adrenal tumor. 

C. In Females The most important dif- 
ferentiation is from genetic intersexuality 
(true hermaphrodite with testes, ovotestes or 
ovaries) 17-'Ketosteroid excretion is normal 
In intersex. and the chromosomal count on a 
buccal or vaginal smear helps to establish the 
diagnosis. Premature appearance of hair may 
cause confusion, but other stigmas of viril- 
ization are not present. Since arrhenoblas- 
tomas of the ovary do not occur before puberty, 
they should not cause confusion. 

Treatment. 

Treatment is discussed with the treat- 
ment of Adrenogenital Syndrome and Viril- 
izing Diseases of Adult Females on p. 470. 

Prognosis. 

Males with congerdtal adrenal hyperplasia, 
even when treated intensively, often die in in^ 
fancy of severe fluid and electrolyte loss 
Some tumors are malignant and often fatal, 
but early removal will cause regression of 
virilization. The use of cortisone in bilateral 
hyperplasia has been most effective in sup- 
pressing adrenal virilization and restoring a 
normal state with breast development, men- 
ses etc., in girls and spermatogenesis in 
males. The ultimate prognosis for patients 


wto receive cortisone is not yet knov-n, but 
In some cases remissions have been sustained 
for several years even though cortisone is 
discontinued. Normal pregnancy has occurred 
after long-term cortisone therapy. 


Eberlein. W.R., AA.M. Bongiovanni Patho- 
physiology of congenital adrenal hyperplasia. 
Symposium on hereditary metabolic dis- 
eases. Metabolism 9 32G-40, 1960. 


3. THE ADRENOGENITAL SYNDROME & 
VmiUZINa DISEASES OF ADULT FEMALES 


Essentials of Diagnosis 

• Menstrual disorders and hirsutism. 

• Regression or reversal of primary and 
secondary sex characteristics with 
baldmg, hoarse voice, acne and en- 
largement of the clitoris 

• Occasionally a palpable pelvic tumor. 

• i7-Ket08teroid8 elevated in adrenal 
disorders, variable in others. 

Differentiate from racial, familial, 
and idiopathic hirsutism, which are 
not associated with distuidiances of 
other sex characteristics 

General Considerations. 

The diagnosis of virlltzlag disorders in 
adult females is more difficult since other 
sources of abnormal androgens exist, prin- 
cipally the ovaries. There is no interference 
with formation of the female genital tract or 
secondary sex characteristics, but rather a 
regression or sex reversal of varying de- 
gree. Although Che diagnosis is readily ap- 
parent in a complete state of the virilizing syn- 
drome (e.g , the adult form of the congenital 
adrenogenital syndrome), the milder forms, 
presenting primarily with defemlnizatlon or 
merely excessive hirsutism, may be caused by 
equally serious adrenal and ovarian disorders 
such as tumors. A sudden change in amount of 
hair {other than at puberty, pregnancy, or 
menopause) is of greater importance than hir- 
sutism which has been present throughout life. 

Besides adrenal hyperplasia and tumors, 
adult female virilization may be caused by the 
following disorders (1) Ovarian disorders 
Arrticnoblastoma. Stein-Leventhal syndrome 
(large, pale ovaries, most common), theca 
luteimzatlon (thecosls ovarii), hilar cell tu- 
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mor or hj-perplasia adrenal cell rests dvs* 
reminom-i (rare) (2) Ilypothalamlc-pltultaty 
disorders ^cromegal) (eosinophilic adenoma) 
hvperostosls frontalis (Stewart Morgagnl- 
\torel syndrome) (3) Placental causes Preg- 
nnej cho’^lo epithelioma (4) Miscellaneous 
causes True hermaphroditism thymic tu- 
mors drugs (e g testosterone) 

Clinical Findings 

A Sjmp oms and Signs Symptoms m 
elude scant menstrual periods or amenorrhea 
acne and roughening of the skin odorous per 
■ piratlon and hoarseness or deepening of 
\oico Hirsutism is present over the face 
body and extremitica v-uh Winning or bald 
ifig of head hair Musculature is increased 
and ftmlnlnc contours are last The breasts 
artt genitalia, arc atrophied the cUtoria aad 
Adam s apple enlarged A tumor may rare- 
ly be palpable on pelvic examination {arrheno 
hlastoma polycystic ovaries) 

D lAborotory Findings Urinary 1? 
ketosteroid determination is the most import 
ant single test in the diagnosis of adreno 
genital syndrome It helps differentiate con 
B Itutlonal hirsutism from adrenal disorders 
In wh eh the 11 keiostcrolds are significantly 
elevated However In arrhenoblastoma or 
Stem Lwenthal syndrome 17 ketosterolds may 
be modorately elevated The ACTIt stimu 
lation test flcvl the cortisone suppression teat 
may d stlnguish between adrenal tumors ad 
renal tiyperplasia and ovarian lesions 

True assay of androgens (e g , testos 
terone) in the blood and urine has recently be 
come possible but the tests are not yet avalt 
able for general use 

C X ray Findings I V urograms or 
retropcrlionoal pneumograms may reveal an 
adrenal himor Cynccography may slow large 
ovaries 

Differential Diagnosis 

Since hirsutism may be the only sign of 
adrenal tumor ail of the disorders character 
iscd by excessHe hair ha^e to be considered 
in the dlffercrtial diagnosis From the prac 
tlcal standpoint however the diagnoska com 
mofdy depends upon whether one la dealing 
simply with racial famlUaJ or idiopathic 
hirsutism where an unusual end-orgon sen- 
sitivity to endogenous male hormone exists 
or ■»! ether excessive amounts of male hor 
mo-c arc being produced In general If not 
only hlrujlLsm but also enlargement of the 
c’lioris and drenen ng of the \olce are pret 
«n* (or Joss of head hair) and If the onse Is 


rapid one can assume that a tumor of the ad 
renal or ovary is present In these clrcurn 
stances exploratory operation is mandatory In 
spite of equivocal laboratory and physical 
findings Although virDization la not the rule 
with Ashing s syndrome a mixed picture Is 
at times seen in malignant adrenal tumors and 
more rarely in hyperplasia 

Complications 

Aside from the known high Incidence of 
malignancy in tumors causing virilization the 
interference with femininity and consequent 
sterility may be irreversible Diabetes and 
obesity may be compheatmg features At 
times mental disorders accompany states of 
defcmuiinization 

Treatment 

When tumor is present surgical removal 
13 the treatment of choice In some cases of 
adrenal hyperplasia especially in infancy 
there may be associated manifestations of 
hypoadrenocorticism (e g excessive salt 
and water loss and failure to maintain a fast* 
ing blood sugar) This condition Is apparent 
ly due to a congenital absence of hydroxylsting 
enzymes of the adrenals The androgenic 
compounds formed have no cortisone activltv 
and are unable to suppress endogenous ACTH 
hence the continued adrenal stimulation and 
large glands Treatment with eorticolds ha# 
proved i aluable in reducing the activity of the 
glands (apparently by suppressing endogenous 
ACTl!) and in supplying exogenously needed 
eorticolds In adults the drug of choice ap 
pears to be prednisone or prednisolone 5 2S 
mg dally orally in divided doses use the 
smallest dose which keeps the 17 ketosteroid 
and prcgnanetrlol levels within the normal 
range 

The response of congenital adrenal hyper 
plasia to long term cortlcold steroid therapy 
Is gratifying with lessening of virilization 
and hirsutism and eventually normal cyclic 
menstruation Plastic repair (removal of the 
clitoris and repair of a urogenital sinus) is 
required Cortisone therapy of milder forms 
of virilization (e g simple hirsutism) is 1®*# 
successful 

Prognosis 

The outlook is favorable if a malignant 
tumor la removed early since metastasis 
often occurs late Wedge resection of poly 
cystic ovaries may restore fertility Corli 
Bone therapy may be of help in hyperplastic 
lesions 

The ultimate fate of the vlrtllced woman 
depends not only upon the underlying cause 
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(l.e., tumor or hyperplasia), but more par- 
ticularly upon Ihe age at onset of the viril- 
izing influence and its duration. If viriliza- 
tion Is of long standing, restoration of normal 
femininity or loss of hirsutism is unlikely even 
though the causative lesion is successfully re- 
moved. 

Note Most cases of excessive hirsutism 
in females are not due to endocrine disease 
but to hereditary or racial factors and should 
not and cannot be treated with systemic medi- 
cations or surgery. 


Benson, R.C., Kolb, P.O., AH.F. Traut 
Hirsutism, defemlnlzatlon, and virilization, 
the endocrine basis for diagnosis and treat- 
ment. Obst.&Gynec. 5.307-19, 1955. 


PRIMARY ALDOSTERONISM 


Essentials of Diagnosis. 

• Hypertension, polyuria, polydipsia, 
muscular weakness, tetany 

• Hypokalemia, hypematremla, alka 
losls, renal damage 

• Elevated urinary aldosterone level 

• Tumors too small to be visualized by 
K-ray. 

Differentiate from all types of 
hypertension, potassium-losing and 
salt-losing nephritis, nephrogenic 
diabetes Insipidus, and tetany. 

General Considerations. 

Primary aldosteronism is a relatively 
rare disorder caused by aldosterone excess. 

It is more common in females, and is most 
often caused by small adrenocortical ade- 
nomas (although it is at times found with ad- 
renocortical hyperplasia and very rarely with 
adrenocortical carcinoma or normal-sized 
adrenals). Edema is rarely seen in primary 
aldosteronism, but secondary aldosteronism 
is often found in edematous states such as 
cardiac failure and hepatic cirrhosis. Since 
sodium restriction stimulates aldosterone pro- 
duction, low-sodium diets or diuretic agents 
must be discontinued before the diagnosis can 
be confirmed with chemical tests. 

Clinical Findings. 

A. Symptoms and Signs* Hypertension 
(usually benign), muscular weakness (at times 
with pamlysls simulating periodic paralysis), 
paresthesia with frank tetanic manifestations, 
headache, polyuria (especially nocturnal), and 


polydipsia are the outstanding complaints. 
Edema is rarely present 

B. Laboratory Findings Low serum 
potassium, hypernatremia, and alkalosis are 
pathognomonic of primary aldosteronism. 
Various degrees of renal damage are mani- 
fested by proteinuria, alkaline urine, nephro- 
calcinosis, and low urine specific gravity un- 
responsive to vasopressin. If spironolactone 
(Aldactone®, 200 mg. , or Aldactone A®, SO 
mg., q.l.d. for 5-B days) restores serum 
potassium to normal, suspect hyperaldosteron* 
Ism Urinary aldosterone levels are markedly 
elevated, but this test is not generally available 

C BCG Findmgs ECO changes are du% 
to prolonged iiypertension and hypokalemia. 

D, X-ray Pmdings Cardiac hypertrophy 
due to hypertension is the only x-ray finding 
The tumors are too small to be visualized. 

Differential Diagnosis. 

7T«s important reversible cause of hyper- 
tension must be considered in the differential 
diagnosis in any patient who shows muscular • 
weakness and tetanic manifestations, and In 
the differential diagnosis of periodic paralysis, 
potassium* and sodium-losing nephritis, 
nephrogenic diabetes insipidus, and hypercalce- 
mia and hypokalemia (be certain the patient 
has not been receiving diuretic agents) Uni- 
lateral renal vascular disease produces high 
aldosterone levels with severe hypertension 

Complications. 

All of the complications of severe hyper- 
tension are encountered In primary aldosteron- 
ism Progressive renal damage is less re- 
versible than hypertension. The incidence of 
pyelonephritis and nephrocalcuiosls is high. 

Treatment. 

The only treatment for primary aldosteron- 
ism 16 surgical removal of adenomas or sub^ 
total resection of hyperplastic glands 

Secondary aldosteronism can be effec- 
tively treated with the chemical aldosterone 
antagonist spironolactone (Aldactone®) 

Prognosis. 

The hypertension is reversible In about 
two-thirds of cases, but persists or returns 
In spite of surgery in the remainder. The 
ren^ disease is partially reversible, but onc;e 
pyelonephritis is established it may continue 
along its natural course. 

Prognosis is much improved by early 
dla^osie. 
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DISEASES OF THE 
ADRENAL MEDULLA 


PHEOCHBOMOCYTOMA 


Essentials of Diagnosis 

• Spells ’ or attacks of headache 
\lsua blurring severe sweats vaso 
motor changes in a young adult 

• Hypertension oflen paroxysmal 

( spells } but frequently sustained 

• Postura) lachycari)}^ and hypotension 
cardiac enlargement 

• EUevated DMR with normal PHI gly 
cosurla negative cold pressor test 
positive provocative (histamine) and 
blocking agent tests (phcntolaxnine) 

• Elevated urinary catecholamines or 

, heir metabolites 

Differentiate from other causes of 
hypcTtenaion (renal essential co 
aretation) The hypermetabollc symp 
toms must be distinguished from those 
caused by tliyrotoxlcosis ard the gly 
cosuria from that due to diabetes met* 
litus Differentiate also from psycho 
neurosis n a young person 

General Measures 

A no' uncommon disease ctmraclertred by 
paroxysmal or sustained hypertension due to 
a tumor of pheochromc tissue most common 
Jy located in either or both adrenals (OtTi) or 
anywhere along tjje sympathetic nervous chain 
and rarely In such aberrant locations as the 
thorax bladder or brain About 10"« of pa 
tlcnts have multiple tumors and these have a 
familial tendency A small percentage be 
come malignant and may show functioning me 
tasiases Pheochromc tumors are associated 
with neurofibromatosis In about S'"* of cases 
The tumors which are more commonly local 
ed on the right side may vary in size and 

are rarely large enough to be palpable They 

contain varying p-opo-tiors of eplneirfirlne and 
noreplnephrlj e with the latter usually pre 
domnatlrg (50 9(r.) Norepinephrine pro 

due if g Un-ors are more Unely to cause sus- 
tained hypertension the paroxysmal variety 
l« r-ore common * It i eplreph-lne Pregnancy 
or trauma Is frequen iv tne precinitatlng event 
in this disease which is most common In 

womvr bc'ween the ages of 20 arji 40 


Clinical findings 

A Symptoms and Signs Pheochromo 
cytoma is manllested by attacks ol severe 
headache palpitation or tachycardia profuse 
sweating vasomotor changes (Including pal 
lor or flushing of the face or extremities) 
precordial or abdominal pain nausea and 
vomiting visual disturbances (including blur 
ring or blindness) aphasia and loss of con 
setousness (rarely) increasing nervousness 
and Irritability increased appetite dyspnea 
angina and loss of weight Physical findings 
include hypertension either in attacks or sus 
tained with cardiac enlargement postural 
tachycardia (change of more than 20 beats/ 
minute) and postural hypotension mild eleva 
tion of banal body temperature, abdominal or 
flank tumor (In about 5%) and, rarely, tran- 
sient swelling of the thyroid Retinal hemor- 
rhage or papilledema occurs occasionally 

B Laboratory Findings The cold pres 
sor response is negative (BP fall or a rise 
of less than 20/ IS) BMR is elevated FBI is 
normal and glycosuria or hyperglycemia (or 
both) is present An attack of hypertension 
may In rare cases be produced by massage of 
cither flank 

C Special Tests 

1 Provocative test (for use during the 
normotensive phase) The histamine test Is 
positive if administration of histamine causes 
release of medullary hormone and consequent 
rise in DP Caution Phentolamlne (Regltlne ) 
should be on hand in case BP rise is excessive 

2 Dloclung agent test (for use during the 
hypertensive phase) Administration of phen 
tolaminc (Regltlne'^) or piperoxan (Benoi^lne ) 
blocks medullary hormone and causes a fall 
of BP 

3 Assay of urinary catecholamines on a 
24-hour urine specimen - and a simpler test 
for 3-methoxy-4-hydroxymandcllc acid 
(vantllylmandeUc acid VMA) - are now gen- 
erally available The levels of these urinary 
constituents will be elevated in all cases of 
sustained and most cases of paroxysmal 
hypertension due to pheochromocytoma 

4 The most reliable teat for pheochromo- 
cytoma associated with paroxysmal hyperten 
Sion is direct assay of epinephrine and nor 
epinephrine in the blood and urine during or 
follow Ing an attack Proper collection of 
specimens is essential 

Differential Diagnosis 

Pheochromocytoma should always be sus 
pected in any patient with labile hypertension 
especially if some of the other features such as 
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elevated BMR or glycosuria are present in a 
young person. Because of such syrnptonis aa 
tachycardia, tremor, palpitation, and high 
BMR, pheochromocytoraa is often confused 
with thyrotoxicosis. About 107o are mistaken- 
ly treated as diabetes melliius because of the 
glycosuria. Pheochromocytoma may also be 
misdiagnosed as essential hypertension, 
glomerulonephritis or other renal lesions, 
toxemia of pregnancy, eclampsia, and psycho- 
neurosis. It rarely masquerades as gastro- 
intestinal hemorrhage and abdominal disorders 
of an emergency nature. Serotonin tumors 
may present a similar clinical picture but are 
quite rare. Conversely, the presence of an 
abdominal tumor such as aortic aneuiysm or 
renal cyst in a patient with a falsely positive 
phentolamine test for pheochromocytoma has 
led to an erroneous diagnosis. Although false- 
positive tests are not uncommon with phar- 
macologic agents and may lead to unnecessary 
explorations, the occasional false-negative 
test may permit a potentially curable fatal dis- 
ease to go unrecognized. The availability of 
urinary catecholamine determination has made 
the diagnosis much more accurate. 

Complications. 

All of the complications of severe hyper- 
tension may be encountered. Hypertensive 
crises with sudden blindness or cerebrovas- 
cular accidents are not uncommon. These may 
be precipitated by sudden movement, by man- 
ipulation during or after pregnancy, by emotion- 
al stress or trauma, or during surgical re- 
moval of the tumor. 

After removal of the tumor, a state of 
severe hypotension and shock (resistant to 
epinephrine and norepinephrine) may ensue 
with precipitation of renal failure or myocar- 
cfiaf rnfarctfon. These complications can be 
avoided by judicious preoperative and oper- 
ative use of blocking agents such as phentol- 
amine 

Occasionally a patient dies as a result of 
the complications of diagnostic tests or during 
surgery. 

Treatment. 

Surgical removal of the tumor or tumors 
Is the treatment of choice. This may require 
exploration of the entire sympathetic chain as 
well as both adrenals. Administration of 
phentolamine before and during surgery and 
postoperative maintenance with norepinephrine 
and cortisone have made this type of surgery 
a great deal safer In recent years. 

Since there may be multiple tumors. It is 
essential to recheck urinary catecholamine 
postoperativeiy. 


Long-term medical treatment with phen- 
tolamine is not successful. 

Prognosis. 

The prognosis depends entirely upon how 
early the diagnosis is made. If the tumor is 
successfully removed before irreparable dam- 
age to the cardiovascular system has occurred, 
a complete cure is usually achieved. Complete 
cure (or improvement) may follow removal of 
a tumor which has been present for many 
years. Rarely, hypertension persists or re- 
turns m spite of successful surgery. Only a 
small percentage of tumors are malignant. 

Before the advent of blocking agents the 
surgical mortality was as high as 30%, but 
this is rapidly being reduced. 

If after removal of a tumor a satisfactory 
fall of BP does not occur, always consider the 
presence of another tumor. 

It has been estimated that in the United 
States alone about 800 deaths a year are due 
to unrecognized pheochromocytoma. 


Both, G. M,. & others Pharmacologic and 
chemical tests as an aid m the diagnosis of 
pheochromocytoma. Circulation 2i'769-78, 
19$0. 


DISEASES OF THE 
PANCREATIC ISLET CELLS 


DUBETES MELUTUS 


Essentials of Diagnosis 

'Gi’wosv Ajiivk? In an.’te at rnniine iestt 
ing 

• Polyuria, polydipsia, polyphagia, 
weight loss, somnolence, pruritus, 
paresthesias 

• Retinal microaneurysms and vitreous 
hemorrhages, skin infections, pre- 
mature atherosclerosis with angina 
and claudication, peripheral neuritis 

• Hyperglycemia, decreased glucose 
tolerance, hypercholesterolemia 

Diabetic glycosuria must be differ- 
entiated from other causes of reducing 
substances In the urine which give a 
false-positive urine glucose test, renal 
glycosuria, and alimentary hypergly- 
cemia and glycosuria Distinguish also 
from stress glycosuria and insulin- 
resistant diabetes, seen In pituitary 
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lesions and adrenal lesions, and gly- 
cosuria seen tn thjrotoxlcosls and 
pheochromocytoma An> patient with 
a strong family history of diabetes 
must be suspected of having the dta- 


General Considerations. 

Diabetes meliitus Is probably the roost 
important of all endocrine diseases Over 4% 
of females and Vi of males In the United States 
are or will eventually become diabetic The 
d'sease affects all age groups, and the inci- 
dence in children under fifteen is 4/10,000 
Tltc exact cause of diabetes meliitus is not 
known hut the major metabolic defect may be 
corrected by the administration of insulin 

Most of the metabolic abnormalities in 
diabetes can be traced to the Inablll^ of the 
organism to metaboUae glucose properly, 
which In turn places an undue stress on pro- 
tein end fat catabolism for the availability of 
energy Insulin is concerned not only »ith the 
uMVlaotlon of glucose but also wllh Its slorage 
as glycogen in the liver, if insulin is tacking, 
the capacity of the organism (o store glycogen 
is impaired Insulin Is also Important in llpo- 
genesis 

There is good evidence that there are 2 
different types of diabetes (1) true deficiency 
of pancreatic islets and ( 2 ) imbalance of the 
other regulatory hormones or production of 
Insulin antibodies, which tends to Increase the 
blood glucose 

Prolonged hyperglycemia in diabetes with 
underutilization of glucose will lead to In- 
creased protein and fat catabolism Prolonged 
hyperglycemia and hyperlipemia may lead to 
premature vascular degeneration, with cor- 
onary and peripheral atherosclerosis, a pecul- 
iar tjpe renal disease Intercapillary glo- 
merulosclerosis (Klmmelstlel-lVitson disease) 
and retinal dcgcncraUon wUh microaneurysms 
and eventual retinitis proliferanS Additional 
pathologic changes noted arc neuropathy, se- 
vere nephrosclerosis or chronic pyelonephritis 
and, more rarely, papillary renal necrosis 
The Incidence of infections Is markedly en- 
hanced 

Early detection and treatment has In port 
forestalled some but not all of the serious and 
fatal complications of diabetes By and large 
the life expectancy of the odult diabetic who is 
w'll con* rolled and does not undergo repeated 
episodes of coma or Insulin shock Is about the 
same as that of a normal person of Uie same 
age The outlook for the juvenile diabetic is 
not BO favo-able 

There is a well-known hercdlt,-iry pre- 
disposition to diabetes and the greater Inci- 


dence In the obese is demonstrated by insurant 
statistics. The maternal and fetal mortality 
rate la much higher in diabetic women than in 
normal women. Trauma, infections, and 
emotional stress often precipitate the disease 
m susceptible persons. 

Clinical Findings. 

A Symptoms* Polyuria and excessive 
thirst may go unnoticed for years. Noctuna 
and enuresis may occur In pjvenlle diabetics 
Increased appetite and loss of weight are 
common in children but rare in adults Pru- 
ritis (especially of the vulvar and anal raucous 
membranes) is usually present Asthenia, 
somnolence, paresthesias, and Impotence raay 
occur 

B Signs 

I Ocular manifestations - Refractive 
changes premature cataracts, retinopathy 
with microaneurysms, vitreous and retinal 
hemorrhage, optic neuritis 

1 SVim TnanifestaUwis - MycoUc Infec- 
tions (candidiasis, perleche), carotenemla 
(xanthosis), xanthomatous tumors (rare), 
boils or carbuncles (commo.i) 

3 Cardlovascular-rensl manifestations • 
Atherosclerosis manifested by premature 
coronary atherosclerosis, non-liealing leehem- 
ic leg ulcer with gangrene, edema, heart fail- 
ure 

4 Neurologic mamfestatlona - Peripheral 
neuritis, areflexia. loss of vibration sense, 
neurogenic bladder, nocturnal diarrhea 

C Laboratory Findlnga* Although none 
of the tests described below are pathognomon- 
ic of diabetes the diagnosis rests on labora- 
tory determinations because the clinical fea- 
tures of the disease are so variable The 
principal laboratory signs of diabetes are 
glycosuria, hyperglycemia, decreased glucose 
tolerance, and elevated serum cholesterol 

1 Glycosuria - The presence of reducing 
subsunces identified as glucose In the urine 
is excellent presumptive evidence of diabetes 
Reducing substances in the urine may be identi- 
fied with any of the following tests* (1) Bene- 
dict B qualitative test Add 8 drops of urine to 
5 ml of Benedict a qualitative solution and 
bring to a boll Responses vary from blue 
(negative) to brick red (4e) (2) Cllnitest® 

tablets placed in a test tube with 5 drops of 
urine and 10 drops of water show reducing aub- 
sUnce by means of color reactions as observed 
with Benedict's test The tablets must be fresh 
(3) Clinistlx® and Tes-Tape® are impregnated 
papers which Identify glucose In the urin<* by 
means of specific color reactions 
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2 Hyperglycemia - Determine the fasting 
blood glucose and postprandial glucose levels 
(before and 2 hours after a meal containing 
50-100Gm of carbohydrate) An initial tast- 
ing blood glucose of 200 mg /lOO ml or more 
is almost conclusive evidence of diabetes, a 
fasting blood glucose above 140 mg /lOO ml 
vath a high postprandial blood glucose Is very 
strong evidence of diabetes 

3 Glucose tolerance tests - Since a nor- 
mal fasting blood glucose level does not rule 
out diabetes, and since the postprandial blood 
glucose Is occasionally elevated in other dis- 
orders (e g , liver disease), glucose toler- 
ance tests are performed This Is also true 
in borderline cases, i e , when the fasting 
blood glucose levels are between 100 and 140 
mg /1 00 ml (Note* ft Is not necessary and 

it may be harmful to perform a glucose toler- 
ance test in a patient whose initial fasting 
blood glucose level is over 200 mg /lOO ml ) 

If the test Is performed, be certain the patient 
has had a hlgh-carbohydrate intake for 48-72 
hours before the test, since carbohydrate re- 
striction decreases tolerance 

(1) The standard glucose tolerance test is 
performed as follows Take an initial blood 
sample from a fasting patient, have him empty 
his bladder, and give 100 Cm of glucose in 
300 ml of water orally Obtain samples of 
blood and urine for glucose determination one- 
half hour. One hour, 2 hours, and 3 hours latei* 
In normal people the fasting and tao-hour blood 
Samples will contain less than 120 mg /lOO ml 
of glucose and the half-hour specimen will con- 
tain less than 180 mg /lOO ml (FoUn-Wu) 

The one-hour and two-hour blood specimens 
fn conjunction with the other specimens are of 
value in Interpreting the severity of diabetes 
or detecting other causes of hyperglycemia in 
the event that tolerance is shown to be de- 
creased The urine samples are taken so that 
the threshold for glucose can he correlated 
with the blood findings to fortify the diagnosis 
In addition to the standard three-hour glucose 
tolerance test there are several modifications, 
e g . a one-hour, two-dose test, and I V 
tests 

(2) The insulin tolerance test is of great- 
est value in differentiating insulin-sensitive 
diabetes from “insulin-resistant" forms such 
as may occur in acromegaly and Cushing’s 
disease It is performed as follows Give 0 1 
unit ot crystalline zinc insulin per Kg ideal 
body weight 1 V. Determine the blood glucose 
levels immediately and at 20. 30, 45, 90, and 
120 minutes Normal sensitivity to insulin 
will cause the blood glucose level to fall to 
half its initial value, or below 50 mg /lOD ml. 
in 20-30 minutes, with return to normal levels 
in 90-120 minutes 


(3) The Orinase^ tolerance test to deter- 
mine "insulin reserve" is of value in assessing 
insulin production when the diagnosis of dia- 
betes is questionable, e g . in the prediabetic 
state Give 1 Gm of sodium tolbutamide 
(Orinase®) I.V In 20 ml of physiologic saline 
solution Failure of the normal fasting blood 
glucose level to fall by 30-507o within 30 min- 
utes indicates limited insulin production This 
IS seen in the prediabettc state as well as in 
the diabetic 

(4) Cortisone test Decreased glucose 
tolerance following a short course of cortisone 
therapy is considered by some authors to be 
evidence of the prediabetic state. 

4 Serum cholesterol is often Increased 
in diabetes 

C X-ray Findings A plain film of the 
abdomen may show evidence of calcitication of 
the pelvic blood vessels This la an especially 
unfavorable sign in a young patient 

Differential Diagnosis 

Ten to 15% of patients whose routine 
unnalyses show glycosuria do not have dia- 
betes melhtus These positive reactions are 
due to urine sugars other than glucose, urine 
constituents which are not sugars but which 
give positive reactions and benign nendiabetle 
glycosuria (the roost common problem in diag- 
nosis) Fructosuna, pentosuria, and galac- 
tosuria are usually asymptomatic, but can be 
identified with special tests Salicylates, 
alkaptones amino acids, and other substances 
in the urine may also give false-positive reac- 
tions to Benedict's test, but the use of Tes- 
Tape®, which is specific for glucose, will 
eliminate the source of confusion Benign 
nondiabetic glycosuria may occur In renal 
glycosuria, 1 e . overflow of glucose at nor- 
mal blood glucose levels as a result of a tubu- 
lar defect, often familial and associated with ‘ 
other tubular defects such as the De Tonf- 
Fanconi syndrome It may occur during preg- 
nancy Alimentary hyperglycemia and glyco- 
suria may occur In states of rapid absorption 
or poor storage capacity, e g , dumping syn- 
drome, starvation, or liver disease. They 
can be ruled out by observation of the glucose 
tolerance curve 

Transient emotional or stress glycosuria 
Is attributable to epinephrine or to adrenal 
stress hormones True diabetes mellltus de- 
velops eventually in about 10% of these pa- 
tients, or the two types may coexist when the 
patient Is first seen 

Also to be differentiated Is the Insulin- 
resistant diabetes seen in pituitary and adrenal 
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lesions and the glycosuria which is present in 
thyrotoxicosis and pheochromocytoma 

Conpllca lions 

\ Acute Complications 

1 Diabetic ketosis acidosis and coma 
(see p 550) 

2 Insulin reactions (actually a complica- 
tion o* therapy) usually occur when there is a 
sudden change m insulin requirement The 

principal symptoms are weakness hunger 

Irritability tremor and coma or convulsions 
(or both) all of which are promptly relieved 
by giving glucose In addition and especially 
with protamine zinc insulin confusion or even 
psYchotic reactions are not uncommon If the 
diagnosis of Insulin reaction is in doubt a 
therapeutic trial of glucose is indicated DIa 
bc'lcs should carry proper identification 

3 Insulin allergy - Hives or painful 
lumps at the site of injection 

B Chronic Complications Certain com- 
plications notably Infections (e g around 
the toenails) and degenerative vascular die 
eases, occur more frequently among people 
with diabetes than In the general population 
The foUo^ng disorders may appear in long- 
standing diabetes 

1 Premature arteriosclerosis with leg 
clsudteatlon trophic ulcer angina 

S Neuropathy varying from paresthesias 
to Bctual muscular atrophy Neuropathy is 
also the cause of nocturnal diarrhea and blad- 
der atony 

3 Ocular disorders ranging from pre- 
mature cataracts microaneurysms and 
\ltrcous hemorrhage to retinitis proUferans 
and blindness 

■( Intercaplllary glomerulosclerosis 
{Ktmmctstlel-Wilson disease) with associated 
hypertension proteinuria snd edema 

5 Pyelonepiiritls (common) and papillary 
necrosis (rare) 

6 Chronic pyogenic Infections of the skin 

7 Xanthomas (only In long-standing un- 
controlled cases) 

8 An unusual sktn lesion necrobiosis 
lipoidica diabetlconin may appear in the 
diabetic patient, as well as fat atrophy and 
hypertrophy at the sites of insulin injections 

0 The incidence of tuberculosis in the 
diabetic is higher than In the general popula- 
tion 

10 Insulin resistance • For unexplained 
reasons the required may suddenly 

(at times temporarilv) increase tremendously 

Treatraew * 

The treatment of diabetes meUItua re- 
q-jlres a thorough understanding of the action 


of insulin and the various types of Insulin 
available dietary concepts, the influence of 
exercise, the complications of the disease 
and the complications which may arise as a 
result of its treatment and the use of the ora’ 
hypoglycemic agents 

A Insulin Insulin la given to enhance 
carbohydrate utilization This la mcasu-cd 
clinically by noting the lowering of the blood 
glucose or the lessening or disappearance of 
glycosuria 

Three principal types of insulin are avail 
able short-acting, long-acting and inter- 
mediate-acting Short-acting insulin (crystal 
line zinc insulin) Is useful mainly in control- 
ling postprandial blood sugar elevations in 
the treatment of diabetic coma and when t'S 
insulin requirement is changing rapidly (c g 
as postoperatlvely) Long-acting Insulins are 
useful for controlling the milder hypergly- 
cemia v/hich is present during the retnairder 
of the time between meals The 2 forms 
available are protamine zinc insulin (PZI) ana 
ultra-lente Insulin which is similar in effect 
to PZI (although its effect may be prolonged 
to 48-72 hours) Intermediate-acting Insulin 
Is available in several forms (1) Isophane 
insulin (NPH) a stable ’ mixture with 
properties much like a 2 1 mixture of eryitai- 
line zinc and PZI insulin has tended to rep »e< 
PZI In the management of most diabetic pa 
tlems It may also be 'tailored to fit the 
patient by the addition of appropriate ainw«* 
of regular Insulin (2) Lente insulin a row 
ture of 30% seml-lente and 707. ultra-lenW « 
made by the action of zinc on insulin under 
special conditions (protamlne-free and phoe- 
phate-free) Its action is almost identical 
with that of NPH Insulin (3) Globln zinc In 
euHn Is similar in action to a 2 1 Insulin 
ture except that its duration of effect Is no 
prolonged It Is useful in many diabetic pa 
tlents but it cannot be mixed with short- 
acting insulin (4) Semi-lente Insulin has 
shortest action of all the Intermediate insa 
Insulin Mixtures* Intermediate insulin 
may be prepared by mixing a short-acting 
Intermediate (commercial) and a long 
insulin (add last) in the same syringe 
gives a balance laetween the immediate an 
prolonged effects by modifying the 
<me can tailor the Insulin requlremenis 
Individual needs The mixtures usually 
ployed are 2 1 and 3 1 (crystalline , ‘L 
or 2 1 and 3 I (NPH PZI) Crystalline In«J 
must always be drawn into the syringe be ® 
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Extent Duration of Action of Various Types of Insulin (In a Pasting Diabetic) 



NPH Dnd L£NTEt 


LONG -ACTING 
(PZ/ snd UL7RA‘LENT£) 


6 e 10 12 14 16 I& 20 22 24 26 
DURATION IN HOURS 


PZI (because of the protamine excess in PZl) 
and the same coneentratlon/ml of crystalline 
insulin and PZI must be used The general 
effect of crystalline alnc PZI mixtures vs as 
follows I 1 gives essentially the same effect 
as PZf alone and there vs little point to this 
mixture 2 1 gives an intermediate daytlme- 
nighttlme effect and 3 1 gives a greater day- 
time effect 

Tailored insulin mixtures are used as 
follows (1) If glycosuria occurs vn all unnes 
increase total insulin mixtures (2) If glyco- 
suria occurs In urines voided before lunch 
and dinner (daytime glycosuria) increase the 
proportion of crystalline zinc insulin In the 
mixture (3) If glycosuria occurs in urines 
voided before bedtime and before breakfast 
(nighttime glycosuria) increase the propor- 
tion of PZI mixture 

Commercial insulin preparations come 
in various strengths (units/ml ) usually in 
10 ml vials Most of them are prepared in 
U40 and U80 forms Crystalline zinc Insulin 
is also available as UlOO and U500 

Administration of Insulin* Because the 
large number of Insulin preparations available 
may cause confusion regarding dosage It is 
recommended that the patient be placed on one 
type of Insulin so that he can become familiar 
with It Prescribe an insulin of such strength 
that the volume/injection Is kept at 0 25-0 5 
ml About SCfii of patients are able to use U40 
insulins 

Syringes are calibrated In units (U) rather 
than ml If syringes Vfith 2 calibrations (U20- 


U 40 or U40-UB0) are used, it is Important 
that the patient should understand which scale 
he is using It is preferable, however to us« 
a synnge with one calibration only Special 
syringes are available for blind diabetic pa- 
tients 

Insulin Is usually administered gubcutane. 
ously The site of injection Is generally the 
anterior thigh but insulin may also be given 
in the lateral thigh In the arms or anterior 
abdomen or in unusual circumstances sub- 
cutaneously in other parts of the body It is 
important that the sites be rotated so that the 
same site is not injected more often than once 
every 2-3 weeks Crystalline zinc insulin may 
be administered I V to patients who have been 
taking insulin without allergic reactions 
Note; Do not give PZI NPH or lente Insulin 
I V 

B Diet The nutritional needs of the dia- 
betic patient are not significantly different 
from those of normal individuals The princi- 
pal question to be settled is the quantity and 
type of carbohydrate to be allowed In the diet 
The chart on p 52 gives detailed instructions 
for diabetic diets Note Whenever possible, 
diabetic diets snould be made up In terms of 
household measurements rather than weight 
the greater accuracy gained by weighing foods 
Is not clinically necessary 

The following factors must be taken Into 
consideration in estimating the diet 

1 Caloric needs - The caloric needs of 
the diabetic are estimated as for a nondiabetic 
person and the same variables must be con- 
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sidered In general the diabetic patient 
•ihould be kept at normal or slightly subnormal 
weight levels and should not be permitted to 
become obese 

2 Protein - Adequate protein must be 

given High protein diets are desirable be- 
cause the available glucose from protein 

fa released more b1ov.1j for utilization than 
lngcs‘ed carbohydrate At least 1 Gm of 
p»'otein/Kg should be given although 1 5-2 
Cm /Kg arc preferable 

3 Carbohydrate - Carbohydrate should 
no* be given in concentrated form Preference 
should be given to 3 and T% vegetables and 

10 IS"* fruits these take longer to digest and 
to absorb and a leas variable blood glucose 
level Is obtained The question of adequate 
ve-sus restricted carbohydrate mthe diet »s 
6*tU unsettled In general the aim of dietary 
management is to keep the patient as close to 
physiologic normal as possible This Im 
plies that his carbohydrate intake should be at 
about normal levels and insulin administered 
as necessary to control hyperglycemia and 
glycosuria In general therefore 2 3Gm of 
carbohydrate/Kg is recommended at the start 
o' treatment if the patient s tolerance In 
creases with treatment gradually increase 
carbohydrate Intake to 4 Gm /Kg This Is 
only a general rule however and in some 
mild eases it may be advisable to restrict 
carbohydrates so that the use of Insulin can 
be avoided Doth for physiologic and for 
psychologic reasons the carbohydrate level 
should in ro case be below 100 Gm /day 

4 Fat After the carbohydrate and pro 
tein components of the diet have been deter- 
mined fat Is given to make up the remaining 
caloric requirements The type of fat to 
be administered should be considered in view 
o' th" high incidence of atherosclerosis In pa 
tlenta with diabetes ard the fact that serum 
cholesterol levels are also o'tcn high It may 
be Important to reduce serum cholesterol lev 
els GHing fats high in unsatura'ed fatty acids 
is the most effecti\c way to achieve this ob- 
jective (b« e p 51) Some authors prefer to 
give diets very low in fats to patients with dia 
b^llc retinopathy 

5 \ttamlns- Patients with diabetes tend 
to develop \ Itamln deficiencies especially of 
the II complex The reasons are not always 
clear It deficiencies occur treat as re- 
quired (seep 588) 

6 Frequency of feeding - Dlibetlcs 
Should be given small frequent feedings rather 
than large meals By frequen* feedings the 
use o' Mgh-pro*eln intake and less concen- 
trated carbohjd-n’e fooiig one can maintain 

a lower and more even blood sugar level with 


less glvcosuria An excellent plan is to divide 
the feedings Into 6 meals 3 regular meals s'!!! 

3 small feedings (e g . milk) at mldmoming 
mtdafternoon and bedtime 

C Oral Hypoglycemic Agents These 
agents are of 2 types (1) the sulfonylurea 
group of drugs (useful primarily in tlie older 
diabetic with a mild form of the disease) iid 
(2) the blguanide group of drugs (which are 
effective in reducing blood sugar In almost all 
diabetics) 

In substituting one of the oral agents for 
insulin m a patient who has been taking Inr l-n 
It is well to remember that Insulin can be dls 
continued abruptly only in those patients who 
do not develop ketosis without Insulin In pa 
tients who do develop ketosis it is advisable 
to decrease the insulin dosage slowly adduig 
the oral agents at first in small doses and 
gradually Increasing the dosage and observing 
the patient closely for side reactions 

1 Sulfonylurea drugs - Tolbutamide ^ 
(Orinase*') and chlorpropamide (Diabinese ) 
are sulfonamide derivatives although neither 
has antibacterial properties Their apparent 
mode of action is to stimulate the production 
of insulin by the beta cells of a pancreas whUn 
would not otherwise produce adequate amounts 
They do not potentiate the action of Insulin 
and are of no value unless the pancreas Is 
capable of secreting Insulin Therefore these 
drugs are of limited use (and should rarely be 
tried) m severe diabetes (e g , Juvenile onset) 
or In those diabetic patients who tend to do* 
velop ketosis easily Their only area of use- 
fulness is In the older patient with a mild de 
gree of diabetes which cannot be controlled by 
diet alone ( relatively mild adult maturity 
onset nonketotic types) Tolbutamide I* 
supplied in tablets of 0 S Gm Give an Initial 
dose of 3 Gm dally in divided doses and de- 
crease rapidly to the minimal effective dose 
The average maintenance dose is 0 5-1 5 Cm 
daily Toxic reactions are rare skin rash** 
and gastrointestinal distress occur only oe** 
sionally Chlorpropamide Is supplied In 
tablets of 0 5 Gm This drug has a great" 
duration of action than tolbutamide (up to 3* 
days] Always start patients on 0 5 Gm 
The a\erage maintenance dosage Is 0 25-0 
Gm rarely 1 Gm daily may be required 
Toxic reactions are probably more frequent 
than with tolbutamide and jaundice has been 
reported 

2 Biguanldes - Phenformin (DBI*) 

(died In tablets of 25 mg exerts a hypogtv* 
cemte action either In the absence or presence 
of insulin Its mode of action Is not known 
but phenformin appears to inhibit gluconeo 
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genesis from protein and possibly increases 
anaerobic glycolysis It Is not known whether 
these reactions are harmful The drug seems 
to be of use In "juvenile” diabetics to lower 
jisulln requirements or help stabilize brittle 
diabetics The chief side reactions are gastro- 
intestinal disturbances with higher effective 
doses. The recent introduction of long acting 
capsules of 25 and 50 mg has lessened this 
tendency and Improved control The usual 
starting dose is 35 mg bid. the usual 
maintenance dose is 50-100 mg daily In di- 
vided doses Note: Ketonemia and acidosis 
may be aggravated by phenformin, and addi 
tional insulin must be given if this occurs 

D Other Factors Influencing Diabetes 

1 Exercise - Exercise enhances the 
oxidation of sugar hence It diminishes the 
need for insulin Therefore, exercise In 
moderation is beneficial However patients 
taking insulin should be cautioned against 
strenuous exercise without fortifying them- 
selves previously with extra carbohydrate 
(It is not uncommon to have a hypoglycemic 
reaction after a set of tennis ) ^hen regu 
lating a patient, have him perform approxi- 
mately the same amount of exercise as will be 
required during his normal actls ities This 
Is true also of hospital-regulated diabetics 

2 Complicating factors - Many factors 
adversely affeet the course of diabetes by 
altering the absorption of glucose, by inter 
tering with carbohydrate oxidation or by 
causing excessive carbohydrate formation 
llie most Important of these factors are infec- 
tions especially pyogenic Infections with 
fever and toxemia Aiiy Infection is serious 
in a diabetic patient because it completely up 
sets the equilibrium established therapy. 
Increases the need for insulin and is one of 
the most common precipitating causes of ke- 
tosis and acidosis Infections should there- 
fore be avoided whenever possible, when they 
occur, they must be treated promptly and 
vigorously During severe Infections it is gen- 
erally adiisable to discontinue PZI and NPH 
insulin and to begin therapy in divided doses 
3-6 times dally with crystalline zinc insulin 

as needed to cover postprandial glycosuria 

3 General factors - Patients with diabetes 
should live as nearly normal hygienic lives as 
possible They should be assured of adequate 
rest should be able to eat at home If possible, 
and should engage in an occupation requiring 

at least moderate exercise but must avoid 
Strenuous occupations of greatest importance 
they should have a good general knowledge of 
diabetes 


Steps In the Management of the Diabetic Pa- 
tient. 

There are mai^ adequate methods for 
managing diabetes The following is a plan 
used (he authors which is felt to be both 
practical and physiologically sound 

A Diagnostic Examination 

1 Complete history and physical examina- 
tion for diagnosis and to rule out the presence 
of coexisting or complicating disease 

2 Unnalysls for qualitative glucose on a 
rooming fasting urine specimen and on speci- 
mens collected 2-3 hours after each meal If 
glucose is present check for acetone and di- 
acetic acid 

3 Blood glucose examination - Fasting 
and 2-hour postprandial levels are determined 
or, if necessary a glucose tolerance test per- 
formed In elderly patients or in the presence 
of renal disease it is advisable to perform a 
glucose tolerance test with simultaneous urine 
glucose to determine the approximate renal 
threshold If this is very high (over 160-180 
mg /lOO ml ) it may be necessary to use 
blood glucose levels rather than the glycosuria 
ae a check on adequacy of therapy 

B Calculation and Arrangement of Diet 
(See p 52 for examples of diabetic diets ) 

1 Determine the calonc needs of the pa- 
tient These are the same as for the nondia- 
betic (see p 45) 

2 Calculate the protein, carbohydrate, 
and fat content of the diet as outlined in 
Chapter 3 

3 Divide the diet into 6 feedings as fol- 
lows (1) Three medium-sized meals spaced 
as far apart as possible (i e an early break- 
fast and a late dinner) thla will spread the 
absorption of glucose over a longer period of 
the day (2) Three small feedings to be taken 
between meals and at bedtime Milk and low- 
carbohydrate fruits are preferred 

C Determination of the Insulin Require- 
ments 

I Determine amount of glycosuria Have 
the patient eat his diabetic diet for one day 
preferably without change In activity For the 
next 24 hours he is to collect and label frac- 
tional unnes as follows (Patient voids just 
before breakfast and discards this specimen ) 
Unne No 1. all urine voided from breakfast 
to just before lunch "niis is pooled and a few 
drops taken for qualitative sugar The re- 
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malnJer is saved Urine No 2 all urine 
from lunch to just before dinner Pool and 
8aveasabo-/c Urine No 3 all urine from 
oinner to just before retiring Pool and save 
as above Urine No 4 all urine from retiring 
to just before breakfast Pool and save as 
above A few drops of each urine fraction are 
analyzed qualttallvelj for glucose and the re- 
mainder pooled for the daily total quantitatl\e 
glucose determination 

2 Calculate the approximate Insulin re- 
quirements from quantitative urine sugar de- 
termlna'lons Since roughly one unit of in 
sulln will cover 2 Gm of glucose the 
Insulin needs In the uncomplicated diabetic 
can be calculated as follows 

Gm ofGlucose In 24 Approximate Number 
Hour Urine Specimen of Units of Insulin 

2 Needed per 24 Hours 

The 24-hour insulin requirement Is gener 
ally given as NPH or as a mixture In a single 
dose one-half hour before breakfast T!ie 
usual mixtures are 2 1 or 3 1 (crystalline 
xlnc PZI) or NPU crystalline mixture In 
severe or corrpllcated diabetes because the 
patient needs insulin immediately this method 
of determining the requirement cannot be used 
(See p 537 ) Also In certain elderly patients 
or those with renal disease who have a high 
renal threshold for glucose this method will 
be without lalue These patients must be con 
trolled by the determination of the blood glu- 
cose levels while fasting and one hour after 
meats In these cases begin with small doses 
of long-acting Insulin (S-10 unlts/day) and In- 
crease as Indicated by tests 

3 •Adjustment of Insulin dosage and mlx- 
tu-c - The patient continues to collect his 
urine fractions as outlined above and the 
dosage and composition of the Insulin mixture 
is determined each morning after completing 
the qualitative glucose analysis for the previ- 
ous day Quantitative glucose determinations 
are usually not necessary after the first day 
The amount ard time of glycosuria on the pre 
ceding day determine the readjustment to be 
made The glycosuria at any time should be 
kept at a minimum i e , no greater than 
irreen reduction (or +) with enzymatic test 
paper methods In any specimen In general 
especially wl‘h longer-acting Insulins changes 
■‘■ould no‘ be made frequently simply because 
marked insulin reactions occasionally occur 

(1) If all specimens are green no adjust- 
me-i of dosage or composition of Insulin is 
necessary 

(4> If glycosuria (greater than green re- 
duction! occurs after breakfast or after the 


noon meal the proportion of crystalline z'nc 
Insulin in the mixture is increased 

(3) If glycosuria occurs In the afternoon 
after the evening meal or before break'ast 
the proportion of protamine zinc Insulin in ihe 
mixture is increased or it may be preferable 
to give a second smaller dose of NPH Insulin 
at bedtime 

(4) If glycosuria occurs in all specimens 
both crystalline zinc and protamine zinc in 
sulins must be given in higher dosages 

(5) The amount of Insulin which should be 
added will vary with each patient A very 
rough guide is as follows Vellov, reduction 
(or++) add up to 5 units orange reduction 
(or +++) add 5-10 units brick-red reduction 
(or ++++) add 10-15 units 

(6) If there is no glycosuria (specimen re 
mams blue) the patient should be questioned 
for evidence of hypoglycemia and each urine 
voided should be examined Adjustment of 
dosage must be made xn accordance with the 
findings 

4 Readjustment of the size of feedings - 
If variations of the insulin dosage and composi- 
tion do not maintain the glycosuria at a mini- 
mum for a given period the dietary Intake for 
the preceding meal should be decreased and 
the intake for other meals Increased a similar 
amount 

D Follow up of Patient After the patlerl 
has been adequately controlled he ahould be 
seen at regular intervals 

1 Hypoglycemic reactions - Carcfullj 
question the patient about the occurrence of 
any hypoglycemic reactions If these occur 
reduce the insulin dosage according to the time 
of day the reactions take place 

2 Examine the urine - If all urine is 
entirely free of glucose the patient is con- 
trolled (if the renal threshold Is normal) 
However If all urines are blue early In ther- 
apy be careful of hypoglycemic reactions 
since the patient s tolerance will Improve un 
d«r therapy There Is no contraindication to 
having some green reductions If there Is 
marked glycosuria In any urine, the Insulin 
dosage Is adjusted accordingly 

3 M elgh the patient to be sure that the 
weight is Increasing decreasing or remain- 
ing stationary as desired If not alter the 
diet accordingly 

4 Draw blood for fasting blood glucose 
test to determine whether fasting hypergly* 
cemla is being adequately controlled (This 
need not be done on every visit in foci U 
be done quite infrequently once the patient * 
control is stabilized 
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Complications of Insulin Therapy 

A Hypoglycemia Hypoglycemia is the 
most common complication of insulin therapy 
It usually occurs when the patient falls to eat 
or engages in too strenuous exercise It is 
manifested by weakness hunger, sweating 
irntability faintness and tremors and con 
vulslons, all of which are relieved promptly by 
the administration of glucose If a diabetic pa- 
tient is seen while unconscious and if a diag- 
nosis ot coma or insulin reaction la Impossible 
or In doubt give 50'J« glucose I V This will 
definitely overcome the insulin reaction and 
will not generally harm the patient in diabetic 
acidosis 

Because of the danger of insulin reaction 
the diabetic patient should carry several 
lumps of sugar or glucose lozenges at all 
times If he feels the onset of a reaction he 
should take some sugar 

Every diabetic should carry a card with 
the following information 


I Am a Diabetic and Take Insulin 

If 1 am behaving peculiarly give me 
Sugar or hard candy or orange juice slow- 
ly If 1 am unconscious call an ambu- 
lance immediately take me to a physician 
or a hospital and notify my physician I 
am not intoxicated 

My Name _ 

Address - 

Telephone 

Physician s Name 

Physician s Address 

Telephone 


Treatment If the patient is conscious and 
able to swallow (mild hypoglycemia) sugar, 
glucose or orange juice may be given If the 
patient is unconscious (moderate to severe hy- 
poglycemla), one of 4 methods may be used 
(Do not attempt to feed glucose to an uncon- 
scious patient ) 

(1) I V glucose (treatment of choice) 

Give 20-50 ml of 50^* glucose 1 V slowly As 
soon as consciousness returns oral feedings 
may begin 

(2) Glucagon, One mg I V will restore 
the blood glucose to normal If the hepatic gly- 
cogen reserve is adequate This drug does not 


cause the autonomic side-effects v/hich occur 
with epinephrine The solution is not stable 

(3) Epinephrine If the patient is well 
nourished and especially if he has been using 
short acting Insulin and the liver is not de 
pleted of glycogen epinephrine 0 5-1 ml of 
1 1000 solution subcut may cause return of 
consciousness so that food may be taken by 
mouth 

(4) Rectal feeding If the patient is uncon 
sclous and I V glucose is not available (and if 
epinephrine is either not available or not fea~ 
sible or successful) glucose by rectum may be 
life saving Add 2 Tbsp of syrup or honey to 
a pint of warm water and give sloAly by rectum 

When patients taking protamine zinc in- 
sulin develop reactions th^ should be care 
fully watched for the possibility of relapse 
High-proteln foods such as milk should be 
given in addition to carbohydrate 

B Allergic Reactions Fortunately, aller- 
gic reactions to insulin are very rare and 
most are localized Patients who develop re- 
actions are usually sensitive to pork pancreas 
from which about BCf* of commercial insulin 
16 made (the o her 40% is from beef pancreas) 
These patients should be given pure beef In- 
sulin preparation ( Special Insulin ) which 
IS supplied in 10 ml vials containing 40 units/ 
ml If this does not prevent reactions, desen- 
sitization measures should be tried 

C Lipoatrophy This rare complication 
consists of atrophy of subcutaneous fat at the 
sites of insulin injection It may be due to 
improper rotation of injection sites but some 
cases occur in spite of careful therapy These 
patients should use 1180 or UlOO insulin ro- 
tate injection sites and inject only on body 
areas which are clothed at all times 

Prognosis 

Although diabetes is still an unpredictable 
disease amce the advent of insulin and anti- 
biotics the life expectancy of the adult diabetic 
is about the same as that of other people The 
ultimate outcome depends in part upon the dura- 
tion of the illness (juvenile diabetics fare 
worse than adults) and the adequacy of treat- 
ment The greater the number of episodes of 
coma and insulin reactions the worse seems 
to be the generalized vascular degeneration 
especiaily of the peripheral arteries and the 
coronary arteries Other factors than strict 
control seem to be responsible for the pro- 
gression of retinal and renal changes Strict 
attention to hygiene periodic x-rays of the 
chest and vigorous treatment of minor infec- 
tions often will forestall major complications 
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The J vcnlle ciiabcUc of often shov-s 
marked lability of control this together with 
emotional facto-s makes him more liable to 
complications 

Pregnancy (see p 560) and the menopause 
Been to Increase the severity of diabetes and 
diabetes is assoc ated *ith a greater Incidence 
of toxemia edema and prolonged gestation 
with large babies and hydramnlos Strict 
sypertlston during pregnancy and early termlna 
tion o' pregnancy have reduced these hazards 

Special attention is also required when the 
diabetic patient has to undergo surgery (see 
p 561) 

The insalln requirement once established 
may vary from time to time Sudden uncx 
p ained and temporary periods of marked in 
sulln resl'itance requiring extremely large 
amour a of insulin may make management 
diff cult Likewise increased scnsitKlty to 
insulin w th periods of hypoglycemia eape 
dally In the sleeping hours may aggravate the 
vascular degeneration and may lead to per 
manent mental changes 

It is atuays wise to make sure that the pa 
tient presenting himself as a diabetic actually 
has diabetes and that he does not have a poten 
tlally curable disease such as acromegaly 
pheochromocytomn thyrotoxicosis or Cush 
ing 8 di«eaBc in a subtle form If detected 
early before permanent damage to the pan 
creas has taken place the diabetic state in 
these disorders will Improve with cure of the 
primary disease Likewtse should a sudden 
change in insulin sensitivity take place one 
must consider associated lesions of (he adrenal 
or pituitary 

In general tt can be Stated that the ultimate 
prognosis of tl c diabetic Is directly related to 
hls intelligence and motivation and tohla per 
sonal understanding of hls disease and its po 
tentlnl complications Some complications 
ho»e%er notably the retinal and renal com 
plications progress relentlessly In spite of 
the best treatment which raises some doubts 
as to the ultimate benefit of even rigid diabetic 
control The results of pituitary surgery or 
Irradiation In hopeless cases with vascular 
complications e g blindness are contro 
vc rsbl 

The use of the oral sntldiabetlc agents In 
the potential diabetic or In the prediabctlc 
s a e is now under Invest gat'on and may ma 
terlally alter the ultimate prognosis of diabetes 
rnemtua and Its complications 
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DIABETIC KETOSIS, ACIDOSIS 
U COMA 


Essentials of Diagnosis 

• Nausea vomiting excessive thirst 

fpuity breath odor hyperpnea 
fever and Increasing somnolence 

» History of diabetes with poor control 

• Soft eyeballs warm dry skin rapW 
thready pulse low BP 

• Hyperglycemia and glycosuria positive 
urine end plasma acetone low serum 
COj high NPN Upemla and cholsster 
olemia 

Di/ferentlate from other causes of 

coma c g cerebrovascular accident 

and drug toxicity and from Insulin ex 
cess and false positive acetone test 
due to drugs Nausea and vomiting 
must be differentiated from that due to 
primary gastrointestinal disease 

General Considerations 

The transition from ketosis to coma may 
be subtle and progressive and may escape cf 
tection Certain factors especially Infection 
vom ting and diarrhea may suddenly pre 
cipitate coma This is more prone to occur b 
juvenile diabetics 

Clinical Findings 

A Symptoms and Signs Although the 
symptoms of ketosis arc few there may be 
mtld nausea excessive thirst or malaise 
which may progress to those of acidosis with 
vomiting drowsiness hyperpnea and fever 
Abdominal pains and diarrhea at times wB*' 
a rigid abdomen may be present The typ^^* 
fruity odor of acetone may be delected on 
the breath On physical examination the skin 
and mucosa are dry the eyeballs soft and 
the BP lo<r with a rapid and thread} pulse 
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This may progress to loss of consciousness 
or coma 

B Laboratory Findings 4+ acetone and 
sugar in the urine positive urinary diacetic 
acid, elevated blood glucose, low serum CO^, 
serum potassium usually elevated, serum 
sodium and chloride low Plasma acetone is 
positive The NPN is elevated Llpemla is 
present 

Differential Diagnosis 

The diagnosis is at times difficult without 
a history or laboratory data In most cases in 
a known diabetic it is possible to decide whether 
loss of consciousness is due to coma or excess 
insulin on clinical grounds alone While await- 
ing laboratory data, it is always safe to ad- 
minister I V glucose immediately If no re- 
sponse occurs, coma is not due to insulin ex- 
cess An abdominal emergency or cerebro- 
vascular accident may cause confusion, and 
its coexistence with coma cannot be ruled out 
readily Once coma and acidosis are con- 
trolled, the situation usually becomes clarified 
Barely, toxic reactions to drugs (e g sali- 
cylates) may be confusing, especially if a posi- 
tive reaction for urine glucose or ketone is 
present Lack of response to treatment is the 
important clue in these cases 

Treatment. 

A Diabetic Ketosis Without Acidosis The 
patient should be hospitalized for regulation if 
ketosis Is severe Treat any infection which 
may aggravate the disordered metabolism 
Arrange the diet to consist of 3 equal feedings 
plus interval feedings between each meal and 
in the evening If ketosis is severe, use only 
short-acting insulins Give insulin to cover 
each meal as necessary until the urine is free 
of ketone bodies Then reduce the insulin 
dosage slowly as tolerance to carbohydrate 
improves If ketosis Is not severe, treat and 
regulate as for uncomplicated diabetes 

When ketonurla has cleared, the patient 
is managed as for uncomplicated diabetes 
according to the seventy of his disease 

B Diabetic Acidosis and Coma (For 
emergency management, see below ) The 
principles of therapy are the same whether 
the patient Is precomatose or in coma It is 
imperative that a patient with acidosis be hos- 
pltalixed and treated as a medical emergency 
Each case must be individualized Insulin In 
large amounts is necessary to bring about a 
return to normal metabolism Use short- 
acting insulin Note: Never treat patients in 
coma with PZI. NPII, or lente Insulin The 


first dose of insulin should be 100>200 units, 
one-half should be given I V and the other 
half subcut Insulin may also be added to 
I V fluids Because of the mode of action of 
insulin, there is no need to repeat sooner than 
in 1-2 hours The dose may then be repeated 
subcut or I V , giving 50-75 units every 1-2 
hours as needed until the ketonuria begins to 
disappear If shock is present, the insulin 
should be given I V , because of the unreli- 
able absorption during shock of material given 
subcut 

In diabetic acidosis one la treating the 
ketosis and acidosis and not the hyperglycemia 
and glycosuria Although the patient with aci- 
dosis may have a high blood glucose level, the 
total available carbohydrate stores may actu- 
ally be very low Therefore, since it is nec- 
essary to have an adequate glucose supply 
upon which insulin can act In overcoming aci- 
dosis these patients should be given glucose 
when the blood glucose level has begun to fall 
rapidly It has been shown that ketosis can be 
reduced by giving large amounts of glucose to 
diabetic patients who are deprived of insulin 
The sooner the normal metabolic pathways are 
reestablished, the sooner excess fat oxidation 
ceases and ketonemia is overcome In addition. 
It IS possible to precipitate a hypoglycemic re- 
action in a patient with low glucose reserves 
before the ketosis is brought under control 

Fluids must be given to replace these lost 
by diuresis and vomiting These are usually 
best given I V 

Adequate sodium chloride is very impor- 
tant This replaces fixed base in the extra- 
cellular fluid and so helps in overconolng the 
acidosis As a result of ketosis the loss of 
sodium chloride from the body may be as high 
as 30 Gm {50% of average total body sodium) 
in 24-48 hours In the mild case, sodium 
chloride must be replaced, sodium chloride 
solution with glucose is usually adequate fluid 
therapy 

As the ketone bodies are excreted or oxi- 
dized COj 13 returned which replaces the 
disappearing ketones and the COj combining 
power returns to normal However, in pa- 
tients with severe imcomplicated metabolic 
acidosis, it may be advisable to administer 
more rapidly available HCOj' and fixed base 
This may be given I V as sodium bicarbonate 
or sixth-molar sodium lactate 

During the period of acidosis, potassium 
Is lost from the cells As sodium is admin- 
istered (as sodium chloride, sodium bicarbon 
ate. or sodium lactate) and glucose is metab- 
olised and stored, the potassium which has 
entered the extracellular fluid migrates rapid- 
ly intracellularly or is washed out with the fliud 
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through the kldncj 8 W hen this occurs there 
nay be a temporary and dangerous extracellu- 
lar po assfum deficiency with weakness res- 
piratory distress and at times cardiac arrest 
Solutions containing potassium must be given 
to correct this and generally when I V glu- 
cose becomes indicated potassium may be 
added to the infusion mixture It must be used 
w th eictreme caution in the absence of ade- 
quate urinara output The level may roughly 
be checked with the ECO (see p 34) 

1 Emergency measures The following 
outline, of therapy may be employed in the 
aterage patient in dtabetlc coma however 
each case must be individualized and therapy 
modified as necessary according to the needs 
of the patient 

(1) Hospitalize the patient and keep him 
warm but a\oid excessive warmth Do not 
give barbiturates or narcotics 

(2) If he Is tn shock treat with 1 V plas- 
ma and other shock measures especially 
vasopressors (see p 4} 

(3) Draw blood for COj combining power 
and blood glucose and for serum sodium po- 
tassium and chloride if these tests can be 
performed 

(4) Give insulin at once Through the same 
needle used for drawing blood give 50-100 
units of crystalline Insulin 1 V stat as well 
as a like amount subcut Repeat insulin giv 
ing 50-75 units subcut every 1-2 hours until 
there is a rapid diminution in blood or urine 
glucose 

(5) Cathetetize the patient An indwelling 
catheter may be left in place allow this to 
drain continuously Examine urine specimens 
every hour for ketone bodies and sugar 

(6) Fluids electrolytes and glucose 
Bogin an I V infusion of physiologic saline 
solution A clysls of saline sixth-molar 
sodium lactate or other Indicated solutions 
may be started at the same time As soon as 
the urine glucose has changed to olive or 
green reduction change I V fluids to 5% glu 
cose in saline to which is added 0 5-1 unit of 
Insulln/Cm of glucose (25-50 units insulin/ 

L ) and 20 mPq potassium and possibly phos- 
phate The urine should contain glucose at all 
times to avoid hypoglycemic reactions 

As soon as reports come from the labora- 
tory, If COj combining power is below 5 mEq / 
L (lOVol administer sodium lactate or 
sodium bicarbonate I V immediately (To 
administer sodium bicarbonate I V merely 
dissolve chemically pure sodium bicarbonate 
in 200-300 ml cool distilled water and admln- 
is cr Note Do not heal or sterttize the solu- 
tion ) 

Gastric lav age mav be performed with or 
without the introduction of 200 ml of physio- 


logic saline or 5®v» sodium bicarbonate 

As long as the patient is unconscious ad- 
minister 5?i glucose in saline or other silt 
solution ns indicated (about 60 drops/mlmite) 

As soon as the patient is conscious and 
able to swallow give fruit juice (200 ml o' 
orange juice with 1 Tbsp of honey syrup or 
glucose) every 3-4 hours until ketonurla has 
disappeared Stop I V glucose and fluids 

2 Follow-up Care - 

(1) Potassium deficiency After 4-8 hours 
of administration of I V fluids watch the pa 
tient carefully for potassium deficiency (e g 
weakness respiratory distress) and check the 
ECG (see p 34) Give solutions containing 
potassium as indicated It may be advisable to 
begin administration of potassium as soon as 
the coma treatment is begun but this is still 
not settled When the patient is able to swal- 
low give supplementary potassium salts by 
mouth (the safest route) 

(2) Oral feedings and fluids If ketonurla 
is disappearing or is rapidly improving (usu 
ally in 24-48 hours) and the patient is con- 
scious small frequent feedings of liquid and 
semiliquid foods containing 50-75 Gm glu- 
cose and protein (e g > as milk) every 3-4 
hours day and night and cover with 25-35 units 
of crystalline zinc insulin every 4 hours force 
fluids by mouth end examine the urine for 
sugar and ketone bodies every 3-4 hours 

(3) Regular diet After 24 48 hours If 
the patient shows steady improvement place 
on a regular diabetic diet and begin regulation 
as outlined on p 555 

Prognosis 

Prognosis depends largely upon the dura- 
tion of coma the age of the patient the scTerlb 
of unconsciousness and the principal cause of 
coma (e g infection) In spite of apparently 
good treatment the mortality remains around 
3% 


Moorhouae, J A . & R M Kark Fructose 
and diabetes Am J Med 23 46-58, 1937 
Smith K itli E Martin Response of dia- 
betic coma to various insulin dosigos 
Diabetes 3 287-95, 1954 
Trever. R W . & E C Leighton The problem 
of increasing azotemia during managemert 
of diabetic acidosis Am J.Med 24 368-73 
195 B 


THE DIABETIC PATIENT A pREONAbCT 


The management of the pregnant diabetic 
la little different from that of any other dia- 
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betic Early In pregnancy there is often a 
lowering of the renal threshold for glucose ajid 
considerable lability of the blood glucose level 
During the latter 3 months a marked decrease 
in glucose tolerance often necessitates in- 
creased insulin dosage This is not universal, 
however, and many patients go through preg- 
nancy without significant changes in tolerance 

Before the onset of labor and delivery it 
is advisable to change (o short-acting Insulins 
to avoid possible reaction due to lack of food 

In view of work suggesting “sex -hormonal 
imbalances’* in pregnant diabetics, therapy 
with estrogens or progesterone (or both) has 
been said to be of value In reducing the fetal 
mortality rate However, carefully controlled 
studies, using modern diabetic treatment 
methods, show as good or better results with- 
out resorting to this expensive and trouble- 
some procedure 

Since many women with diabetes go beyond 
the anticipated delivery date and because the 
infants are unusually large. It has been sug- 
gested that pregnancy be terminated at about 
36 weeks The preferred method appears to 
be cesarean section 

Care of the Infant 

Infants of diabetic mothers should be 
treated as it they were premature Keep the 
infant In an Incubator and administer oxygen 
for the first several days Observe the newly 
bom infant carefully for the first 72 hours for 
hypoglycemic reactions which may occur, sup- 
posedly as a result of islet cell hyperplasia 
This is more apt to occur in infants bom to 
poorly controlled diabetics 


Medical Council Conference on Diabetes and 
Pregnancy The use of hormones m the 
management of pregnancy in diabetes 
Lancet 2 833-6 1955 

White, P , Gilleapie, L L Sexton Use 
of female sex hormone therapy in pregnant 
diabetic patients Am J Ctost & Gynec 71* 
57-69. 1956 
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Surgery in the diabetic patient is little 
more hazardous than the same procedure per- 
formed on a nondiabetic patient However, 
certain problems are peculiar to the diabetic 
patient, and these naturally vary wdth the se- 
verity of the disease and the urgency of the 
operation A patient who la controlled on oral 
antidiabettc agents will usually require addi- 
tional insulin because of the tendency to aci- 
dosis 


Emergency Surgery 

A For Nontraumatic Conditions Dia- 
betics who require emergency surgery for 
Dontraumatic disorders are usually in a state 
of ketosis with or without acidosis and require 
immediate treatment of their diabetes They 
should be treated as patients with acidosis or 
coma (the latter If a general anesthesia is to 
be used) The general program should be as 
follows 

1 Draw blood for CO^ combimng power 
and blood glucose, also for serum sodium, po- 
tassium and chloride if possible 

2 Begin a slow I V Infusion of S% glu- 
cose In physiologic saline (not over 70 drops/ 
minute) and continue the infusion throughout 
the surgical procedure One unit of insulin/ 

2 Gm of glucose may be added to the infusion 
(25 units for each L of 5% glucose) 

3 Give 50 units of short-acting insulin 
I V if ketosis is present 

4 Continue therapy postoperatively as fbr 
diabetic coma until oral feeding can be given 
and ketosis and hyperglycemia are controlled 

B For Traumatic Disorders Requiring 
Surgery Although increased carbohydrate 
tolerance may develop rapidly as a result of 
trauma, the principal danger in a treated dia- 
betic who IS injured la the possibility of haviijg 
a severe hypoglycemic reaction because he 
fails to eat Therefore if the patient is eon** 
scious, give sweetened orange juice or candy 
by mouth if surgery is necessary, give 
glucose I V In water or saline slowly One 
may add 1 unit of lnsulm/2-3 Gm of glucose 
to the infusion however the need is not for 
insulin so much as for glucose to avoid hypo- 
glycemia After surgery, treat according to 
the severity of the disease 

Elective Surgery 

A Initial Hospital Measures The patient 
should enter the hospital several days before 
surgery Discontinue long-acting insulin 
The diabetes should be brought under optimal 
control with crystalline zinc insulin Ketosis 
should be absent 

B During and After Surgery 

1 No food or insulin should be adminis- 
tered on the morning of surgery 

2 Management during surgery - 

(1) If the patient's diabetes Is mild and 
has been properly controlled, if he does not 
tend to develop ketosis, and if the surgery Is 
not too extensive, he may be operated on with- 
out I V glucose or insulin 

(2) If the patient's diabetes is moderate o^- 
severe or If extensive surgery must be per- 
formed. begin an infusion of 5% glucose in 
Saline or water to which has been added one ui^t 
of crystalline iRsulln/2 Gm of glucose Con- 
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•Modified and reproduced, with permission, fromJ. W. Conn and II. S. Seltzer, Spontaneous Hypoglycemia, Am.J. Med. 19*4(53, 1355, 
tDurlng 3 days of severe carbohydrate rcbtrictlon most normal people shovt fasting blood glucose levels of 50-00 mg / 100 ml. (Somogyi). 
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tlnue the infusion throughout the operation 

Give the infusion at a rate of about 60«70 drops/ 

minute. 

3. After surgery the patient should re- 
ceive small frequent feedings (50-75 Gm, of 
carbohydrate) every 3-4 hours covered with 
15-25 units of crystalline zinc insulin subcut. 
before the meal These small feedings are 
continued until normal nutrition can be rees- 
tablished. 

4 If gastrointestinal surgery has been 
performed and the patient cannot take food by 
mouth, nutrition can best be maintained by 
parenteral methods, give 1 L of 5% glucose 
In 5% amino acid solution I. V slowly over a 
period of 4 hours This should be covered 
with 15-40 units of crystalline zinc insulin 
subcut. before beginning the infusion Three 
L./day is an average requirement This ther- 
apy may be continued until oral nutrition can 
be resumed. 


Shuman, C.H.t Management of diabetes mel- 
lltus in patients undergoing surgery. 
J.A.M. A, 155*621-6, 1954. 


ORGANTC KYPERfNSULrNISM 


Gssentlals of Diagnosis 

• Sudden hunger and wealoiess, with 
sweating, pallor, paresthesias, and 
personality changes 

• Tremor, paralysis, convulsions 

• Low fasting blood glucose vath attacks 
and prompt response to administration 
of glucose, 

OffTerentiate from other causes of 
hypoglycemic attacks, e g , hepatic 
disease, adrenal or pituitary Insuffi- 
ciency, and from the more common 
functional hypoglycemia Distinguish 
also from neurotic and psychotic dis- 
orders, brain tumors, cerebrovascu- 
lar accidents, and especially from 
psychomotor epilepsy. 

General Considerations. 

Hypennaullnlsm Is most commonly due 
to an adenoma of the islets of Langerhans; at 
times these may be multiple and small and may 
escape detection. A few become malignant with 
functional metastases. More rarely, and al- 
most always only in children, there is primary 
iiypertrophy and hyperplasia of all islets rather 
than a single adenoma. Adenomas may be fa- 
milial, and may be associated with adenomas 
of the parathyroids and of the pituitary. In 
rare instances tumors In other organs thanthe 


pancreas may produce a picture indistinguish- 
able from that of the insulinomas. 

The signs and symptoms are those of aoute 
and chronic hypoglycemia, the disease may 
progress to permanent and irreversible brain 
damage Although the adenoma is more com- 
monly located in the tail and body, the head of 
the pancreas may also be the site 

CUnlcal Findings, 

Whipple's triad consists of (1) a history 
of attacks of hunger, weakness, sweating, and 
paresthesias coming on during the fasting 
state. (2) a fasting blood glucose level of 
40 mg /too ml or less durmg attacks, and 
(3) immediate recovery upon administration 
of glucose There is a history of previous 
good health but an intolerance to exercise In 
the fasting state 

A Symptoms and Signs Premonitory 
manifestations (mostly vasomotor) may in- 
clude sudden hunger and weakness, especially 
in the fasting state, headache or faintness, 
vertigo, sweating, paresthesias of the face, 
lips, or tongue, visual disturbances, and 
tremors or palpitation CNS changes may ap- 
pear, including vomiting, diplopia, and ataxia, 
and hypalgesias, aphasia tvritchings and 
rigor, paralysis, convulsions, or coma Per- 
sonality and mental changes vary from annety 
or exhilaration to severe psychotic states, 
often mistaken for alcoholism or catatonia 
Patients with long-standing hyperlnsulinism 
are obese as a result of chrome high-carbo- 
hydrate intake 

B Laboratory Findings The fasting blood 
glucose is low. and the glucose tolerance 
curve IS low or may have a sharp fall to low 
levels in 2-5 hours, with no spontaneous re- 
turn to normal These findings are not of 
great dia^ostic value except to differentiate 
organic hyperlnsulinism from functional hypsr- 
tnsullnism 

Insulin tolerance is variable, and the pav 
tient may show resistance to insulin, whereas 
in adrenal and pituitary insufficiency the pa- 
tient Is sensitive to insulin Epinephrine 
causes a variable rise In blood glucose which 
does not occur in severe liver djsease 

C. Special Tests: 

I, Prolonged fasting - The patient re- 
ceives no food and only water or black coffee 
with saccharin for up to 72 hours, Dunng 
this time he exercises mildly. In almost all 
patients with Islet cell adenoma on this regi- 
men the blood glucose will fall to below 30 mg,/ 
lOO ml and the symptoms of hypogljcemla win 
be produced. 
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2 Orlnase* tolerance test - One Gm of 
sodium tolbutamide (Orlnase'®) Is Injected t V 
In 20 ml of ph>aiologlc saline solution Inpa- 
tients Kith Islet cell adenoma the blood glucose 
falls to 50-80^» of the fasting level In 30 min- 
utes and remains low for several hours, where- 
as In nonorganic or functional hyperlnsullnism 
the blood glucose le%el falls to hypoglycemic 
levels and then rises to normal levels in 1 2 
hours This rapid screening test Is not with- 
out danger and at times must be interrupted 
by the administration of I V glucose to pre- 
vent severe convulsions and coma 

Differential Diagnosis {See table on p 562 ) 
The most important differentiation is that 
between organic and functional hypcrinsultnlsm 
Other disorders which must be distinguished 
are rarer causes of hypoglycemia (e g , renal 
glycosuria), neurotic and psychotic disorders, 
hysteria, epilepsy and brain tumor, acute and 
chronic alcoholism, cerebrovascular accident, 
peptic ulcer, and blaarre neuromuscular dis 
orders Always make sure that the patient has 
not been taking Insulin In children, dlfferen 
tlale from galactosemia, Von Gierke s disease 
and hypoglycemosis asaeelated with leucine 
sensitivity ,In adults large retroperitoneal 
sarcomas may give rise to a clinical picture 
eimilar to that of hyperlnsullnism Spontane- 
ous hypoglycemia may at times precede the 
onset of diabetes mellltus 

Complications 

Complications become mere important the 
longer hypoglycemia persists Retinal and 
cerebrovascular hemorrhages may occur 
Coronary Insufficiency and paroxysmal tachy- 
cardia may be precipitated by hypoglycemia 
Repeated sCMcks may lead (o progressive 
neuropathy and myelopathy with irreversible 
damage, causing foot drop muscle atrt^hy 
and pyramidal signs Permanent personality 
changes and even mental defects secondary to 
hydrocephalus hove been observed these 
changes moy occur even after successful sur- 
gical treatment After surgery transient or 
even permanent diabetes mellltus may occur 
if too much pancreatic tissue has had to be re- 
moved, pancreatic InsufRclency may ensue 
FIsmIaa from the pancreas to the skin are not 
rare If symptoms recur after an adenoma 
has been removed multiple bdenomas must 
be considered 

In any case of organic hyperlnsullnism it 
must be remembered that parathyroid and 
pUullary adenomas are often associated with 
islet cell adenomas and that gastric ulcera- 
t‘on is frequently present as well This syn- 
drome may be familial (symdrome of multiple 
adenomatosis) 


Treatment 

A Emergency Treatmen* Treat as for 
hypoglycemic reaction due to Insulin over- 
dosage (see p 557) 

D General Measures 

1 Corticotropin (ACTH) or the cortl- 
Bones - The administration of these drugs 
(for their hyperglycemic effect) has been 
shown to be of considerable benefit In the 
management of some children suffering from 
this condition In adults these drugs have 
not been as effective 

2 Diet - Dietary management will usually 
fall In organic hyperlnsuUnlam and In severe 
liver failure (hepatogenic hypoglycemia) How 
ever a diet should be tried The diet is low 
in carbohydrates in order to avoid stlmulatloa 
of the pancreas to elaborate insulin Rapidly 
utilized carbohydrates are replaced by slow- 
acting ones (eg 3 and 7% vegetables JO 15'* 
fruits, and bananas) Protein is an IroporUat 
source of slowly-liberated carbohydrate which 
apparently has less stimulating effect on the 
pancreas and is useful In supplying added 
calories 

The diet is best divided into 6 or mare 
meals a day It may be necessary to feed the 
patient at regular intervals throughout the 21 
hour period If the hypoglycemia is as severe 
as this it is advisable not to prolong medletl 
therapy but to prepare the patient properly far 
surgery 

3 Sedation - Phenobarbltal 15-30 mg 
(•/^ V2 gr ) q i d may be valuable In re- 
ducing neuromuscular irritability 

4 Restriction of physical activltv - Exer- 
cise Increases the utilization of glucose there 
by exaggerating the effect of excess Insulin 

If exercise is unavoidable such activity shauW 
be preceded by supplementary carbohydrates 

5 Identification card - Patient should 
carry a bracelet or card similar to that used 
by a diabetic (see p 537) 

8 Emergency carbohydrates - The patlert 
should carry a small supply of rapidly-avalla*' e 
carbohydrate (candy, lumps of sugar) at all 
times He is to avoid taking these excep* w*'*’’ 
definitely indicated 

C Surgery Complete excision of hyper- 
plastic or adenomatous islet tissue is Indicate 
when this Is found to be the cause At tln-es 
total pancreolectomy Is required The tumor* 
may be in ectopic sites 

Prognosis 

If hyperlnsullnism Is diagnosed early *n 
cured surgically, complete recovery is Hkey 
Medical therapy with corticotropin or co'H' 
sone Is not very effective in long-term treit 


i 
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merit, but has been used successfully in chil- 
dren, in whom the disease may be transient, 
in the preoperative phase, and in rare cases 
when tumors cannot be located or surgery is 
refused. Brain damage usually is not revers- 
ible in spite of removal of the tumor. Opera- 
tion may cure the patient even if the tumor has 
been present for several years, since the In- 
cidence of malignancy is low and znetastases 
occur late The prognosis ia worse in chil- 
dren and in the elderly, who are ill-equipped 
to handle sudden changes in glucose. 


Fajans, S.S., Schneider, J.M., fcJ.W. Conn 
The diagnostic value of sodium tolbutamide 
In hypoglycemic states. J. Clin. Endocrinol, 
21:371-86. 1961. 

Joslin, E.P. , Mothers: The Treatment of 
Diabetes Mellitus, 9tft ed Lea & Febiger, 
1952. 


DISEASES OF THE TESTES 


MALE HYPOGONADISM 


Male hypogonadism may be classified ac- 
cording to time of onset, t.e. , prepuberal, 
puberal (Klinefelter’s syndrome), or postpu- 
beral. Eunuchism implies complete failure of 
gonadal development, eunuchoidism implies 
only partial deficiency. 

The etiologie diagnosis of hypogonadism 
(e.g. , primary or secondary) is usually based 
on laboratory tests. 


Type of 
Hypogonadism 

Urinary 17- 
Ketosteroids 

Urinary 

Gonadotropins 

Primary 

Low or normal 

Elevated 

Secondary 

Pituitary 

Usually low but 
may be normal 

Very low 

Anorexia 

nervosa 

Low or normal i 

Low normal. 

Not generally 
as low as pitui- 
tary type. 

Thj roid 
(tertiary?) 

Low or normal 

1 

Low 


1. PREPUBERAL HYPOGONADISM 


The diagnosis of hypogonadism should not 
be made in boys under the age of 17 or 18, 
since it is difficult to differentiate from "phys- 
iologic'’ delay of puberty. 

Prepuberal hypogonadism is most com- 
monly due to a specific gonadotropic deficiency 
of the pituitary. It may also occur as a result 
of destructive lesions near the pituitary region 
(e g., suprasellar cyst) or, more rarely, as a 
result of destruction or malformation of the 
testes themselves (prepuberal castration). 

In cases associated with a complete pitui- 
tary defect, the patient is of short stature or 
fails to grow and mature. Otherwise the pa- 
tient IS strikingly tall due to overgrowth of the 
long bones The eirtemal genitalia are under- 
developed, the voice is high-pitched, the beard 
does not grow, and the patient lacks libido and 
potency and Is unable to tan. In adult life he 
presents a youthful appearance, with obesity 
(often In girdle distribution), disproportionate- 
ly tong eictremlties (span exceeds height), lack 
of temporal recession of the hairline, and a 
small Adam's apple Gynecomastia is occa- 
sionally seen (but apparent gynecomastia may 
be merely fat). The skin is fine-grained, 
wrinkled, and sallow, especially on the face. 

The penis Is small and the prostate undevel- 
oped Pubic and axillary hair are scant. The 
testes may be absent from the scrotum (cryptor- 
chism) or very small. Spermatogenesis does 
not occur 

Bone age is retarded. Skull x-rays may 
show a lesion of the sella or above the sella 
(e.g.. Craniopharyngioma). Anemia may be 
present. Urinary l7-keto8teroids are low or 
normal in testicular failure, very low or absent 
ui primary pituitary failure. Urinary FSH is 
absent in primary pituitary failure, elevated in 
castration or testicular failure. 

Determination of the genetic chromosomal 
type may reveal anomalies, e.g., hermaph- 
roditism. 

The response to chorionic gonadotropin in- 
jections in cases due to pituitary failure will be 
maturation, rise of urinary 17-ketosteroids, 
and occasionally descent of cryptorchid testes, 
in primary testicular failure no such response 
occurs. Testicular biopsy shows immature 
tubules and Leydig cells. 

Adequate testosterone therapy (see p. 580), 
can make these individuals into apparently nor- 
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mal adult males exct.pt that they cannot produce 
aperm These patients must be placed on tes 
tostcrone and main alned for life on adequate 
doses of testosterone There is little evidence 
that any pituitary substance or gonadotropin la 
of significant value in treating primary hypo- 
gonadism Long acting testosterone prepara 
tions 200 300 mg 1 M every 2 4 weeks may 
be employed (sec p 580) An alternative meth 
od oral administration of other androgens 
(see p S80) entails all the difficulties of pro 
longed oral administration Dosage varies 
with different patients but 10 25 mg of methyl 
testosterone daily orally is usually adequate 
to cause end maintain maturation and vlrillxa 
tlon There Is no great advantage of buccal 
over oral admlnlstmticm 


2 PUBERAL HYPOGONADISM 
(Klinefelter s Syndrome) 


The outstanding example of this group of 
diseases IS the so called Klinefelter s syn 
drome (puberal seminiferous tubule (allure) 

It is a genetic disorder which is recognized at 
or shortly after puberty It is at times farail 
lal A similar acquired ayndrome has been 
ascribed to infection Most commonly there is 
only failure of the tubules and lack of the tes 
tlcular estrogen like hormone w ith permanent 
sterility The secretory function of the Leydig 
cells ranges from normal to definite failure 
Study of the chromosomal pattern shows that 
the majority o' these patient s cells are 
chromatin positive 

The clinical findings are swelllny of the 
breasts (gynecomtstla) sterility lack of llbl 
do and potency (rare) and at times lack of de 
velopment of body hair and female escutcheon 
Skeletal and muscular development are usually 
normal There may be associated mental re 
tardatlen The testes are usually small but 
are larger than In prepubersl hypogonadism 
The penis and prosuite arc usually normal The 
ejaculate contains no spermato oa Urinary 
17 ketostcroids arc low normal or normal 
Urinary FSI! Is elevated (the moat significant 
finding) Testicular biopsy shows sclerosis of 
the tubules nests of Levdig cells and no spec 
matozoa The chromatin count is most com 
ironly XXY (rarely XXX\ or mosaic > with 
a chromatin poaltivc buccal smear Bone age 
mav be delayed 

All causes of gynecomastia must be differ 
entisied from Klinefelter s syndrome Inclod 
irg simple gvneconBStla of puheriy liver die 
orders chorlo eplJielloma estrogen produc 


ing tumors and obesity with small genital a 
The urinary FSH and the testicular biopsj tlI 
settle the diagnosis 

A similar picture is at times Msociated 
with myotonia dystrophica 

No treatment is necessary unless lackc' 
potency is a problem In which case testostcr 
one should be given as for prepuberal hypo 
gonadlsm If gynecomastia is disfiguring 
plastic surgical removal is Indicated 


Crumbach M M t M L Barr Cytolog e 
tests of chromosomal sex In relation to 
sexual anomalies In man Recent Prog 
Hormone Res 14 255 334 1958 


3 POSTPUBEHAL HYPOGONADISM 


Any pituitary lesion (e g tamor Lntfc 
tlon necrosis) will lead to lack of gonadoiro 
pin often hypogonadism Is an early sign The 
testes may be damaged by trauma X ray irra 
dlation infection or In other ways States cf 
malnutrition anemia and similar disorders 
may lead to functional gonadal underaetiviiy 
The male climacteric although a somewhat 
disputed syndrome probably does exf«t It 
makes Its appearance about 20 years later than 
the female menopause 

The symptoms are varying degrees of la** 
of libido and potency retardation of hair 
growth especially of the face vasomotor 
symptoms (flushing dizziness chills) lack®' 
aggressiveness and Interest sterility and 
muscular aches and back pain Atrophy or 
hypoplasia of external genitalia and prostate U 
rare The skin of the face Is thin finely 
wrinkled and fawn colored and the beard 
is scant Hair fs absent on the antltragus 
the ear (Ifamllton s sign) Girdle type obrsl y 
and kyphosis of the spine are present 

Unnary 17 kciosterojds are low Urinary 
FSH may be normal but t« low In cases due ® 
pituitary lesions and elevated in true testicular 
failure The sperm count Is low or spertna 
tozoa may be absent Bone age Is usuallvnof 
mal but the skeleton may show eplphysU* 
especially of the vertebral column (Scheuer 
man a disease) and osteoporosis 

True adult hypogonadism must be diffe 
enttated from the far more commonly see** 
psychogenic lack of libido and potency Cor u 
Sion may also arise In men who arc obese an 
have a sparse beard and small genitalia b“ 
normal sperm counts and urinary androgers 
( fertile eunuchs ) These patients may 
represent examples cf end organ unreapons 
Dess and are not helped by treatment 
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Oral methyltestosterone (see p 580) Is 
highly effective. The dosage necessary to con- 
trol symptoms and to aid in overcoming the 
protein loss and debility of age is often as low 
as 5-20 mg. daily. This dose may be used for 
a short period of time to control symptoms or 
may be contmued indefinitely for control of 
symptoms and for its protein anabolic effect. 
The use of the long-acting testosterones by 
injection may be more practical for prolonged 
treatment. 


Prognosis of Hypogonadism. 

If hypogonadism is due to a pituitary le- 
sion, the prognosis is that of the primary dis- 
order (e.g., tumor, necrosis). The prognosis 
for restoration of virility is good if testoster- 
one is given. The sooner administration is 
started, the fewer stigmas of eunuchoidism re- 
main (unless therapy is discontinued). 

The prognosis for fertility la usually not 
good. It is only feasible m the instances where 
the testicular elements are present but are un- 
stimulated due to lack of pituitary tropic hor- 
mones, This therapy is not very practical. 

Minor forms of hypogonadism may be cor- 
rected by proper nutrition, by the use of thy- 
roid hormone, and by general hygienic meas- 
ures. 

Cryptorchlsm should be corrected surgi- 
cally early, since the Incidence of malignant 
testicular tumors is higher in ectopic testicles 
and the chance for ultimate fertility is lessened 
in long-standing cases. 


Kaplan, Tf.M., 4cR,G. Norfleet- Hypogonad- 
ism in young men (ulth emphasis on Kline- 
felter's syndrome) Ann.Int Med 54 461- 
81. 1961 


MALE HYPERGONADISM & 
TESTICULAR TOMORS 


In adults, almost all lesions causing male 
hypergonadism are functioning testicular tu- 
mors, uhich quite frequently are malignant. 

In children, male hypergonadism may take the 
form of true precocious puberty, due to pitui- 
tary or hypothalamic lesions, or pseudopreco- 
clous puberty, due to lesions of the testes or 
adrenal glands. 


1. PREPUBERAL HYPERGONADISM 


Sexual Precocity Along 
Isosexual Pattern 


Types and Causes 

Characteristics 

Neurogenic 

Brain tumor 
Encephalitis 
Congemtal defect 
with hypothalamic 
involvement 
Pituitary idiopathic 

Testes mature normally, 
spermatogenesis occurs, 
secondary characteris- 
tics normaL sex hor- 
mones excreted in nor- 
mal adult amounts 

stitutional type ’ 


Gonadal Interstitial 
cell tumor of 
testis 

'Tumor in one gonad, the 
other gonad immature or 
'atrophic, spermatogene- 
sis does not occur, sex 
'hormones excreted in ex- 
cessive amounts. 

Adrenal Embryonic 
hyperplasia or 
tumor 

Testes usually small 
and Immature, occa- 
sionally containing 
aberrant adrenal tissue, 
no spermatogenesis, 
loften results in adreno-- 
cortical insufficiency Iq 
males 


The symptoms and signs are premature 
growth of pubic and axillary hair, beard, and 
external genitalia and excessive muscular de- 
velopment. In true precocity due to pituitary 
or hypothalamic lesions the testicles enlarge 
as well and spermatogenesis occurs. In ad- 
renal virilization or testicular tumor there is 
testicular atrophy, with or without palpable 
nodules, spermatogenesis does not take place. 

In childhood, interstitial cell tumors are the 
principal testicular tumors to be considered 
Bilateral interstitial cell nodules are also 
seen with adrenal hyperplasia 

If the cause of precocity Is ' constitutional,” 
it is usually a harmless disorder, although the 
sex activities of these children must be con- 
trolled to prevent socially undesirable concep- 
tions. If precocity is due to hypothalamic or 
pituitary lesions, the prognosis is poor since 
most of these tumors are not removable. Ad- 
renal tumors end testicular tumors are often 
malignant 

Most patients with this syndrome who sur- 
vive into adulthood will be short as a result of 
premature maturation and closure of their 
epiphyses. 
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Treatmeat. 

In cases where the tumor Is acceB5U>le. 
sjrg cal removal is the treatment of choice 
Bilateral adrenal hyperplasia which causes 
pseudoprecocious puberty can be successfully 
treated with cortisone, and normal develop- 
ment and spermatogenesis will occur foUownng 
treatment The use of progesterone prepara- 
tions te.g . Depo Provcra®) in Uie treatment 
of sexual precocity is under Investigation 


Wilkins, L The Diagnosis and Treatment of 
Endocrine Disorders In Childhood and 
Adolescence. 2nd ed Thomas, 1937 
Wilkins L. Variations in pattern of adoles- 
cent deielopment Chap 10 In The 
Diagnosta, etc See above 
Wilkins, L. Precocious sexual development 
Chap 11 m The Diagnosis etc See 
above 


Characteristics of Testicular Tumors 


Tumor and 
Hormone 

Clinical 

Manifeatationa 

Seminoma Ele- 
vation of uri- 
nary FSH 

Onset usually at age 30-50 
Tumor radiosensitive No 
endocrinologlc manifesta- 
tions 

Teratoma No 
hormone elab- 
orated except 

In mixed 
tumors 

May occur in childhood also 
No endocrinologlc manifesta 
Uons unless the tumor is of 
a mixed type Tumor radio- 
resistant invasive. 

Cftorlo-epiihe- 
lioma Chor- 
ionic gonado- 
tropin elevated. 
Aschheim- 
Zondek test 
positive 

Rare Gynecomastia Tu- 
mor rapidly invasive and 
metastasizing radioresis- 
tant. Leydig cells over- 
active due to suiaulatlon by 
tumor 

Leydig ceil 17 
xetosterolds 
elevated 

Very rare, occurs at any 
age and causes vinllzation 

At times bilateral often 
multiple. 

Sertoli cell and 
tubular ade- 
noma of Pick 
may elaborate 
estrogens 

Benign tumors, probably de- 
velopmental rests Asso- 
ciate with coQgenitai anom- 
alies of genital tract. Rare- 
ly feminizing 


Dean, . The treatment of testes tumors. 

J Urol 76 439-46, 1956 


2. inXlPLASMS OF THE TESTES 
IN ADULTS 

(Postpuberal Hypergonadism) 


Many or most testicular neoplasms a-e 
fimctloning (l-e. , productive of androgenic or 
estrogenic hormones), and the majority are 
highly malignant (see table opposite) They 
are at times <\ulte small, and are clinically 
recognized because of their hormonal efferts 
or because of the presence of metastases la 
general, once hormonal nianifestatlons have 
become pronounced, cure by surgical remoral 
is very unlikely Some tumors are bilateral, 
eg, interstitial cell tumors Often a mixed 
picture is present 

The incidence of malignancy In cryptor- 
chlsm is high 

Treatment. 

If the diagnosis is made esrly, surgical 
removal may be curative, radiotherapy Is fea- 
sible as a palliative measure in radiosensitive 
types Chemotherapy may control the grovnh 
of chorio-epitheliomas. 


DISEASES OF THE OVARIES 


1. FEMALE HYPOGONADISM 


The outstanding symptom of female hypo- 
gonadism is amenorrhea (see below). Partial 
deficiencies principally corpus luteum failore 
may occur which do not cause amenorrhea but 
anovulatory periods or metrorrhagia 

Estrogenic failure has far-reaching ef- 
fects especially If it begins early in life (e g • 
Turner s syndrome) 

Primary pituitary disorders are much 1« 
common causes of hypogonadism in the fenai 
than primary ovarian disorders, and are 
most alv^ays associated with other signs of p • 
tuitary failure. 

Ovarian failure starling in early life 
lead lo delayed closure of the epiphyses snd 
retarded bone age, often resulting In tall sia 
ure with long extremities. On the other hm 
in ovarian agenesis, dwarfism is the rule {*** 
below). In adult ovarian failure, changes aM 
more subtle, with some regression of second 
ary sex characteristics. In estrogenic 
eiency of long standing in any age group, ost 
porosis, especially of the spine. Is almost a - 
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ways found since estrogen is a potent stimulus 
of osteoblasts. 

A relatively rare form of ovarian failure 
is seen in states of androgenic excess, usually 
derived from the adrenal cortex, when estro- 
gens, though present in the body, are suppres- 
sed by the presence of large amounts of andro- 
gens (see Virilizing Disorders of the Ovary, 
p 574). 


AMENORRHEA 


Since regular menstruation depends upon 
normal function of the entire physiologic axis 
extending from the hypothalamus and pituitary 
to the ovary and the uterine lining. It is not 
surprising that menstrual disorders are among 
the most common presenting complaints of 
endocrine disease in women. Correct diagnosis 
depends upon proper evaluation of each compo- 
nent of the axis, and nonendocrlne factors must 
also be considered. 

It normal menstruation is defined as shed- 
ding of endometrium which has been stimulated 
by estrogen or by estrogen and progesterone 
which is subsequently withdrawn, it is obvious 
that amenorrhea can occur either when hor- 
mones are deficient or lacking (the hypohor- 
monal or shormonai type) or when these hor- 
mones. though present in adequate amounts 
are never withdrawn (the continuous hormonal 
type) 

Primary amenorrhea Implies that menses 
have never been established. This diagnosis 
is not usually made before the rage of about 18. 
Secondary amenorrhea means that menses once 
eaJaldisbed bare eeasei? or per- 

manently}. 

The most common type of hypohormonal 
amenorrhea is the menopause, or physiologic 
failure of ovarian function. The most common 
example of continuous hormonal amenorrhea 
Is that due to pregnancy, when cyclic with- 
drawal is prevented by the placental secretions. 
These 2 conditions should always be considered 
before extensive diagnostic studies are under- 
taken. 

The principal diagnostic aids which are 
used in the study of amenorrhea are as follows 
U) vaginal smear for estrogen effect, (2) endo- 
metrial biopsy, (3) “medical D and C” (see 
below); (4) BBT determination, (5) urine de- 
terminations of 17-ketosteroIds, FSH, and 
pregnanedlol, (6) culdoscopy and gynecography, 
and (7) chromosomal studies (e.g , buccal or 
vaglMl smear). 


1. PRIMARY AMENORRHEA 


Most cases of primary amenorrhea are of 
the hypohormonal or ahormonal type. Exact 
diagnosis is essential to rule out organic le- 
sion along the hypothalamlc-pituitary-gonadal 
axis. The chromosomal sex pattern roust be 

determined in all cases. 

The causes are as fallows. 

(1) Hypothalamic causes. Constitutional 
delay In onset, debility, serious organic ill- 
ness. 

(2) Pituitary causes (with low or absent 
urinary FSH) Suprasellar cyst, pituitary 
tumors {eosinophilic adenomas, chromophobe 
adenomas, basophilic adenomas). Isolated Jach 
of pituitary gonadotropins 

(3) Ovarian causes (uith high urinary f'SH)* 
Ovarian agenesis (Turner’s syndrome), de- 
struction of ovaries (e.g , due to Infection) 

'premenarchal menopause “ ’ 

(4) Uterine causes {usually with normal 
urinary FSH) Malformations, Imperforate 
hymen, hermaphroditism, unresponsive or 
atrophic endometrium. 

(5) Miscellaneous causes. Adrenal viru. 
1801. 1 e , pseudohermapbredJtism (with hlgl 
urinary n-ketostereld and pregnanedlol lev^-i 
various androgenic tumors, 

Treatment. 

Treatment is simUar to that of aecond^-v 
amenorrhea (see below). The underlying Or 
ganic cause should be corrected if poasiWe " 

If secondary sex characteristics have not d’ 
veloped, estrogens alone may be of value. 


2. SECONDARY AMENORRHEA 


Temporary cessation of menses is ex- 
tremely common and does not require exten 
sive endocrine Investigation, in the childbe," 
tog ag«. pregnancy must be ruled out. in 
women beyond the childbearing age, njenoo 
should be considered first. States of emot*'*** 
stress, malnutrition, anemia, and slmlJar 
orders may be associated with temporary 
amenorrhea, and correction of the primary 
disorder will usually also reestablish mens 
By the use of the “medical D and C" 

p 582), 1 e,, the administration of progesv^*^ 

one with subsequent withdrawal, these aIne^*^*^’ 
rheas can be arbitrarily divided into ameno^®^* 
rhea with negative D and C, and amenorrhe^' 
with positive D and C. The former {with th* 
exception of pregnancy) show an atrophic on* 
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hypoestrln type of endometrium, the latter show 
an endometrium of the proliferative type but 
lacking progesterone. 

(J) Secondary amenorrhea with negative 
medical D and C may be due to the following 
causes' Pregnancy {Aschheim-Zondck test 
positive), menopause (urinary FSH elevated), 
pituitary tumor, pituitary infarction (Sheehan’s 
syndrome), vlrilising syndromes such as 
arrhenoblastoma, Cushing’s disease. Addison s 
disease, and miscellaneous causes such as 
anorexia nervosa, profound myxedema, irradi- 
ation of the uterine lining, and hysterectomy 

(2) Secondary amenorrhea with positive 
medical D and C may be due to the following 
causes Metropathia hemorrhagica Stein- 
Leventhal syndrome, estrogen medication, 
estrogenic tumors, 1 e , granulosa cell tu- 
mors (rare), hyperthyroidism, and perhaps 
liver disease. 

Some degree of overlap in these two groups 
is sometimes found 

Treatment. 

The aim of therapy is not only to reestab- 
lish menses (although this is valuable for psy- 
chologic reasons) but also to sttempt to estab- 
lish the etiology (e g , pituitary tumor) of the 
amenorrhea and to restore reproductive func- 
tion 

Treatment depends upon the underlying 
disease. It la not necessary to treat alt cases, 
especially amenorrhea or irregular menses in 
unmarried girls or women. These cases usu- 
ally are corrected spontaneously after marriage 
or first pregnancy. 

In patients whose response to progesterone 
is normal, the administration of this hormone 
during the last 10 14 days of each month, oral- 
ly or parenterally (see p 582), will correct 
the amenorrhea 

In patients who are unresponsive to pro- 
gesterone and whose urinary gonadotropin lev- 
els are low, treatment of a pituitary lesion 
may reatore menstruation gonadotropins 
would appear to be of value, and human pitui- 
tary FSH has been used with some success 
experimentally However, in current clinical 
practice, estrogen alone or in combination 
with progesterone (see p 581) Is more com- 
monly used. If urmary gonadotropins are 
high, gonadotropins are of no value, treat 
with estrogens alone or with estrogens and 
progesterone (see p. 581) Cortisone may 
restore menstruation in certain vlrlllrlng dis- 
orders. 

General measures include dietary manage- 
ment as required to correct overweight or 
underweight, psychotherapy in cases due to 
emotional disturbance, and correction of ane- 


mia and any other metabolic abnormality nhlch 
may be present (e. g. , mild hypothyroidism). 


Rogers, J, • Menstruation and sjstemie dis- 
ease. New England J.Med.259'676-81, 721- 
7. and 770-5, 1958. 


3. HYPOTHALAMIC AMENORRHEA 


Secondary hypothalamic amenorrhea, due 
to emotional or psychogemc causes is far 
more common in young women than amenor- 
rhea due to orgamc causes (except for preg- 
nancy) It is probably mediated by a hypo- 
thalamic block of the release of pituitary gon- 
adotropic hormones especially LH. Pituitary 
FSH is still produced and is found in normal or 
low levels in the urine. Since some LH is 
necessary in the production of estrogen as well 
as PSH. a state of hypoestrinism with an 
atrophic endometrium will eventually result 
A history of psychic trauma just preceding 
the onset of amenorrhea can usually be ob- 
tained The urinary FSH level is normal op 
low normal, and the 17-ketosteroid level is 
low normal 'Vaginal smear and endometrial 
biopsy shew mild hypoestrln effects The 
response to progesterone (medical D and C) 

IS variable The endometrium responds to 
cyclic administration of estrogens 

Menses often return spontaneously or after 
several induced ' cycles. ’ Psychotherapy is 
of the greatest value. If amenorrhea perslats, 
signs of severe estrogen deficiency will ap- 
pear end must be treated 

It IS most Important to recognize this syn- 
drome and not to mistake it for an organic type 
of amenorrhea with a very different prognosis. 


TURNER'S SYNDROME 
(Primary Ovarian Agenesis, 
Gonadal Dysgenesis) 


Turner’s syndrome ts a rather rare dis- 
order due to congenital absence of the ovaries 
and associated with dwarfism and other anoro- 
altes. Evidence suggests that in most lnstan«9 
patients with this syndrome lack one of the 2 X 
chromosomes. A rarer varient shows andro- 
genic tissue in the gonadal remnant with BiH'f 
virilization. 

The principal features include congenital 
ovanan failure, genital hypoplasia with infan- 
tile uterus, vagina, and breasts and primary 
amenorrhea, scant axillary and pubic hair. 



MENOPAUSAL SYNDROME 


short stature, usually between 122-142 cm. 
(48-56 Inches), increased carrying angle of 
arms, webbing of neck (qujle common), eye dis- 
orders, stocky "shield” chest, cardiovascular 
disorders, especially coarctation of the aorta, 
congenital valve defects, osteoporosis with in- 
creasing age, and prematurely senile appear- 
ance Nevl are common Idiopathic edema 
is seen in infants 

Urinary FSH is high, and ll-ketoateroids 
are low. Bone age is retarded. The chroma- 
tin sex pattern most often shows a "negative" 
buccal smear and XO chromosomal pattern. 

Exploratory operation shows a "streak 
ovary” and, at times, islands of interstitial 
cells. 

The principal disorder to be differentiated 
is pituitary dwarfism. In this disorder the 
urinary FSH is low or absent and other signs of 
pituitary failure are present The axillary and 
pubic hair is absent In pituitary dwarfs, al- 
though it is scant In Turner's syndrome. It in- 
creases with estrogen administration. Other 
forma of constitutional dwarfism, such as 
Laurence-Moon-Biedl syndrome, are ruled out 
by the urinary FSH and lack of stigmas such 
as polydactylia, and the presence of retinitis 
pigmentosa and other signs of the disease 
The short stature and occasional metacarpal 
deformities may resemble pseudohypopara- 
thyroidism. but these patients ihenstruate 
normally 

With the administration of estrogens some 
increase in height can be achieved, but this is 
almost never enough to Increase stature signif- 
icantly, androgens may also promote growth 

If untreated, growth will eventually cease 
since the epiphyses will close spontaneously 
(though late). The admimstration of estrogen 
wifjV dWeiVjp- iJhr dnn«V»- amf olVruu- anvf Araif At 
anovulatory menses upon cyclic withdrawal. 
Fertility can never be achieved. 

The associated congenital cardiovascular 
anomalies may cause early death or may re- 
quire surgical correction (e. g , coarctation). 
Webbing of the neck can be corrected by plastic 
surgery. 

Several variants of this syndrome with 
different chromosomal patterns have been re- 
cently described. 


Jacobs, P. , & others’ Abnormalities involving 
the X chromosome In women. Lancet 1 , 
1213-6, I960. 


Essentials of Diagnosis 

• Menstrual irregularities associated 
with hot flushes and personality 
changes 

• Age 45-55 years {unless due to sur- 
gery or irradiation) 

• Hypoestrin vaginal smear, urinary 
FSH elevated, osteoporosis in later 
years 

The personality changes and flushes 
must be differentiated from those due 
to anxiety states, hyperthyroidism, Or 
pheochromocytoma, the menstrual dis- 
orders must be distinguished from 
primary ovarian or uterine lesions 
(e g . tumors) and other endocrine 
disorders (e g , of the thyroid, ad- 
renal, pituitary) 

General Considerations 

The term "menopause” refers to the pep- 
manent or final cessation of menstrual function 
either as a normal physiologic event or as a 
result of surgery or ovarian irradiation In g 
broader sense the "menopausal syndrome ’ in- 
cludes all of the sequelae of permanent cessa- 
tion of ovanan function, of which the absence 
of menstruation is only a part 

The majority of women go through phys- 
iologic menopause at about 43-50 years of age, 
but premature ovarian failure may occur be- 
fore the age of 30 Early menopause is more 
common in women who have had an infection 
or surgical disorder of the genital tract. 

The onset of the menopause is often a 

The surgical or x-ray menopause differs 
from the natural menopause in its more abrupt 
onset and the greater seventy of manifesta- 
tions 

The earlier ovanan failure takes place, 
the more severe are the effects on certain 
structures, principally the skeleton 

The clinical diagnosis of the menopause 
at times difficult, since psychologic factors 
often overshadow symptoms due to hormonal 
deficiency It is also of interest that marq' 
women never show an/ endence of the meno- 
pause, whereas others suffer severely and 
may even develop psychoses 

Treatment must be directed at the im- 
mediate symptoms, but at times - and 
especially if postmenopausal osteoporosis is 
present - It must be maintained for prolongeq 
penods 
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Although reproductive Junction ceases, 
sexual activity past the menopause is not im- 
paired unless psychic factors and misinforma- 
tion produce an emotional bloclc. 

Clinical Findings 

A Symptoms and Signs- Amenorrhea is 
frequently preceded by menometrorrhagia or 
oligomenorrhea. Hot flushes are often severe, 
lasting only a few minutes but recurring fre- 
quently. The patient complains of feelings of 
tension, especially fullness in the head Weight 
gam and nervous instability with depression, 
exhilaration, or lassitude are often present 
Various aches and "rheumatic pains' com- 
monly occur Sexual changes include dys- 
pareunia, loss of libido, or in some cases 
increased sexual Interest The breasts may 
be painful. Bladder irritation is common 

There are very few objective fmdings 
Mild hypertension, mild hirsutism, tender- 
ness over the spine, and dry skin with coarsen- 
ing of the hair may occur 

B Laboratory Findings A hypoestnn 
type vaginal smear and an elevated urinary 
FSH level (BO mouse units or above) are the 
only laboratory findings, but they may be quite 
delayed in their appearance. 

C X-ray Findings X-ray may show 
osteoporosis of the spine in later years 

Differential Diagnosis. 

Since moat of the manifestations of the 
menopaasal syndrome are purely subjective, 
it Is often difficult to make an exact cbagnosls 
unless a trial of estrogemc (or androgenic) 
therapy gives striking relief The most diffi- 
cult differentiation is from anxiety states vnlh 
features of reactive depression Pheochromo- 
cytoma and hyperthyroidism must also be con- 
sidered A variety of causes of back pain. 
Including osteoarthritis and rheumatoid arthri- 
tis. may be considered In the differentiation 
from pain due to osteoporosis and menopausal 
arthralgia In hypothyroidism menstrual ir- 
regularities, emotional changes, and aches 
and pains are common also One must make 
certain that ovarian or uterine neoplasm is 
not the cause of the menstrual Irregularity 
and back pains 

Complications. 

The serious complications of the meno- 
pause are psychosis and. in long-standing 
cases, osteoporosis. Diabetes mellitus may 
appear with the menopause. Senile vaginitis 
may also occur. The postmenopausal patient 
is more susceptible to degenerative caxxliovas- 
cular disease and gout. 


Treatment. 

A. Natural Menopause* 

1. Physiologic aspects (estrogen therapy) - 
If cycles are very Irregular and the patient 
suffers from menopausal symptoms, begin 
estrogens about 5 days after the onset of the 
last menstrual period and continue in a cyclic 
fashion. Give ethinyl estradiol, 0. 05 mg . df- 
ethylstilbestrol, 0,5-1 mg. , or estrone sulfate, 
1.25 mg. by mouth dally except for the first 
five days of each month. This is simple for 
patients to remember. 

If the patient has become amenorrheal, 
there is no reason to give estrogens in doses 
large enough to reinstitute menses but only to 
control symptoms This is not always possible 

The duration of therapy has not been stan- 
dardized and must be adjusted to the Individual 
case. Three months to one year usually suf- 
fices, but in some cases therapy may have to 
be continued over prolonged periods. 

Because of the anabolic effect of estrogens 
and because of their known beneficial effects 
on bone metabolism and on blood vessels, ss* 
trogen therapy has been recommended for Ufe 
for women beyond the menopause. The ad- 
visability of this practice remains unsettled 
If a patient is on long-term estrogen therapy 
she should keep an accurate record of her 
dosage schedule and bleeding Whenever 
bleeding occurs that is not on schedule (during 
the withdrawal phase), tumor should be sus- 
pected Note: Vaginal cytologic examination 
for pelvic malignancy should be done routinely 
mice or twice a year. 

2 Psychologic aspects - Many of the 
symptoms of the menopause are xmdoubtedly 
psychologic The most common symptom Is 
anxiety, more severe emotional disorders may 
occur The most serious is involutional psy- 
chotic reaction (see p. 493), or involutional 
melancholia. Sedative drugs maybe ofvalue 
(see p 502), Simple explanation and reas- 
surance that their lives need not be changed 
because of the menopause are adequate in 
most patients In more severe cases the aid 
of a psychiatrist may be necessary. 

B. Surgical and X-ray Menopause* These 
cases differ from the natural menopause only 
tn the abruptness and severity of the syroptom* 
In these patients it is advisable to help the 
tient live as normal a life as possible. If nor- 
mal periods cannot be reinatituted but the pa- 
tient understands that her sexual function will 
continue unchanged, she usually makes a suit- 
able adjustment. Estrogen therapy is as f®*" 
natural menopause (see above). 

C. Treatment of Complications 

1 Osteoporosis is discussed on p.534. 
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2. Senile vaginitis - Give oral diethylstlK 
bestrol or other estrogens {see p 581) dally. 
Diethylattlbestroi vaginal suppositories con- 
taining 1 mg. may be used dally for 10-14 day^ 
while continuing oral diethylstilbestrol, DJen*. 
estrol vaginal cream Is often helpful 

Prognosis. 

Most women pass through the ment^use 
without requiring extensive therapy, A short 
course of estrogen therapy may alleviate their 
symptoms. Others, however, require pro- 
longed and Intensive therapy. The average 
duration of symptoms is 2-3 years. 

Some patients show severe depression 
(involutional melancholia or psychotic reac- 
tion, see p 493) and even suicidal tendencies. 


Rogers, J.* The menopause. New England J. 
Med. 254 697-704 and 750-6, 1956, 


n. FEMALE HYPERGONADISM 


Excesses of ovarian hormones are often 
encountered during the normal reproductive 
life of women, and most frequently give rise 
to Irregular or excessive menstrual bleeding 
and, more rarely, to amenorrhea Excesses 
before the age of puberty or after the meno- 
pause, however, should be thoroughly investis 
gated since the possibility of malignant lesion^ 
is great Estrogenic excess is mere common 
than progesterone excess, which is seen in 
pregnancy and in chorio-epithelloma Other 
extra-ovarian sources of estrogens are ma- 
lignant tumors of the adrenals which secrete 
abnormal amounts of estrogens Since these 
tumors usually produce excesses of androgen^ 
as well, their hyperestrogenic effects are 
rarely detectable clinically in the female 

Another cause of hyperestrogenism is the 
ingestion or other use of hormones (e.g , in 
face creams) 


PREPUBERAL FEMALE 
HYPERGONADISM 


It is important to differentiate organic 
lesions of the pituitary-hypothalamic regtMi, 
which cause true precocious pmberty In fe- 
males, from pseudoprecocity due to granulosq 
cell tumors and choriocarcinoma Constitu- 
tional true sexual precocity may be partial, 
consisting only of precocious breast develop- 
ment and early growth of pubic hair, or it nia> 


be associated with premature menarche as 
well. It IB often familial Albright’s syn- 
drome causes true precocity with fibrous 
dysplasia of bone (osteitis fibrosa disseminata) 
and pigmCTitarj changes of the skin (see p 
86 ). 

Granulosa cell tumors of the ovary cause 
uterine bleeding by virtue of their estrogenic 
secretions, but they do not cause ovulation and 
these girls are not fertile The same is usu- 
ally true of choriocarcinoma Both of these 
tumors are highly malignant. 

Simple follicle cysts of the ovary, at times 
easily palpable, may cause precocity. 

Pseudoprecoclous puberty may also be 
caused by ingestion of estrogens Thlazolsul- 
fone (Promizole®) occasionally causes early 
growth ofpubfc hafr 

The significance of the differentiation be- 
tween true and pseudoprecocious puberty is 
that In true precocity ovulatory cycles may 
occur and the patient must be protected from 
pregnancy The most useful guide to the dif- 
ferentiation Is the urinary FSH determination 
Urinary FSH is not present in girls before the 
age of puberty, even in pseudoprecocious pu- 
berty. whereas girls with true precocious 
puberty may secrete 5-10 mouse unlts/day. 

The diagnosis of either true or pseudopre- 
cocious puberty is important because many 
cases are due to tumors which must be found 
and removed if possible Unfortunately, most 
estrogen-secreting tumors are highly malig- 
nant, and tumors of the third ventricle and 
other lesions near the hypothalamus are quite 
difficult to remove 

Precocious development of breasts and 
early onset of menses usually cause psychic 
disturbances, which may be severe Short 
stature in adult life is the rule since bone age 
18 advanced and the epiphyses close prema- 
turely As adults these patients may suffer a 
great deal from excessive menstrual bleeding, 
which may cause anemia unless it is checked 
Cystic mastitis is a chronic problem, and the 
incidence of uterine adenofibromas is high 
It la not definitely known whether long-standing 
hypercstrlnfsm causes a higher incidence of 
breast and genital tract cancer, but it may be 
a significant aggravating factor 

The only treatment Is surgical removal 
of tumors, but most are malignant and metas- 
tasize early The prognosis for simple con- 
stitutional precocity is not so unfavorable, 
although these girls must be watched to pre- 
vent pregnancy. Recent reports on the use of 
progesterone (Depo Provera®) are encouraging 


ETberlefn. W.R. ,?i others* Ovarian tumors 
and cysts associated with sexual precocity: 
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rcjport of three cases and review of literature. 
J Pediat 57 484-97. I960 


ADULT FEMALE HYPERGONADISM 


Adult female hjT®*‘gonadisin may be due 
to estrogenic excess alone or to combined ex- 
cess of estrogen and progesterone Estro- 
genic excess is characterized by menorrhagia 
or, rarely amenorrhea The vaginal smear 
shows estrogenic excess Lack of ovulation 
IS demonstrated by the absence of BBT rise 
Sterility Is the rule The medical D and C is 
positive 1 e bleeding starts after a short 
course of progesterone Endometrial biopsy 
shows a proliferative endometrium The 
urinary le^el is low 


Hormones Elaborated by Actively 
Secreting Ovarian Tumors 



Secretion 

Feminizing 

Oratnilosa cell 

1 Eslroaen'M-v 

i heea cell 

Estroeen** 

Luteorngo 

Estrogen* and/or 
progesterone 

virilizing* 

Arrhenoblastoma 

Androgen+++ 

Adrenal rest 
(llpold cell) 

Androgen** and 
cortlcoids 

Ullus cell 

Androgen*** 

Aiiacellaneous 
Choriocarcinoma | 

Gonadotropins *-*++ 
and estrogens 

Uysgerrainoma* 

Gonadotropins* and 
androgens’ 

Lynandrob la stoma 

Androgens ++ and 
estrogens*** 

Struma ovant 

Thyrojdn* 

•Most women have complete amenorrhea with 
negative medical D and C since the endometri- 
um is atrophic 


Adult female hyperestrogenism may be 
caused by (1) metropathlc hemorrhagica, in 
which ovulation does not occur, (2) liver dis- 
ease, which interferes with the catabolism of 
estrogens. (3) drug administration (eg, es- 
trogen creams or tablets) (4) granulosa cell 
and theca cell tumors (both types are usually 
present), and (5) Steln-Leventhal syndrome 
(see at right). 


Estrogen and progesterone excess often 
causes amenorrhea without other evidence of 
hypogonadism Excess of both hormones may 
be due to (1) pregnancy, (2) chorlo-epiihel'oma 
or teratoma, (3)luteoma, or (4) malignant 
adrenal tumors (possibly) The medical D 
and C Is negative Pregnanedlol Is found In 
the urine Secretory endometrium is demon- 
strated on biopsy The urinary FSH level 
(actually chorionic gonadotropin) may be high, 
and the Aschheim-Eondek test may be positive 
Treatment depends upon the cause Cy- 
clic administration of progesterone, wedge 
resection of the ovary, or surgical removal 
of tumors at times restores normal cyclic 
ovarian function Recent reports of treatment 
with human pituitary FSH are encouraging 
The prognosis is that of the underlying 
disease Treatment with progesterone alone 
or with estrogxn ui cyclic fashion is usually 
quite effective In temporary disorders of ovu- 
lation Stubborn anovulation may persist, 
however, after cessation of therapy 

Israel. S.L , kJ C. Mutch Endocrinolog'e 
effects of certain ovarian tumors Surg , 
Gynec & Obst 105 166-76, 1957 


VIRILIZING DISORDERS OF THE OVARY 
(See also under Adrenal. ) 


Steln-Leventhal Syndrome 

The Steln-Leventhal syndrome occurs 
only in young women It is characterized by 
bilaterally enlarged polycystic ovaries piid 
hirsutism, obesity, and oligomenorrhea or 
amenorrhea Urinary FSH is normal, the 
medical D and C produces withdrawal bleeding 
estrogen is present and the urinary l7-Keto- 
steroids are present in high normal amounts 
At operation the enlarged ovaries are found w 
have many follicles on the surface and ar* 
rounded by a thick capsule {''oyster ovaries ) 
Wedge resection often restores ovulatory 
periods and fertility, but hirsutism is not 
helped by this procedure Cortisone adminis- 
tration may be of value In some patients. 

Diffuse Theca Lutetnlzatlon 

This disorder is similar to the Steln- 
Leventhal syndrome, but many follicles are 
not found In the ovaries Hirsutism and often 
mild virilization are associated with amenor-^ 
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HORMONES Sc 
HORMONE -LIKE AGENTS 


ANTERIOR PITUITARY HORMONES 


All of the anterior pituitary hormones ar^ 
protein substances ani must therefore be ad- 
ministered parenterally to he effective, if tak^n 
by mouth they are digested by the digestive 
enzymes In general, vrtth the exception of ti^e 
growth and lactogenic hormones, whose effects 
are not mediated directly through other glandg^ 
the anterior pituitary hormones appear to hav® 
a regulatory function on the other glands of 
internal secretion The ant'eribr piVuit'ary m 
turn Is probably regulated to a great extent by 
a hypothalamic-pituitary pathway 

Several of these hormones have been pre 
pared In “pure* or "almost pure form 
adrenocortlcctropin {ACTH, corticotropin), 
growth, lactogenic (luteolropic), follicle- 
stimulating (FSH), interstitial ceU-stlmulaiing 
(luteinizing), and thyroid-stimulating (TSH) 
hormones There may be other factors in the 
anterior pituitary, but they have not yet been 
fully Identified Of the pure preparations only 
corticotropin and thyrotropin are at present 
commercially available 

Corticotropin (ACTH). (See p 583 ) 

Corticotropin has been shown to have 
remarkable effects in arresting many disease 
processes which are not satisfactorily Influ- 
enced by other therapeutic agents Its effect 
is entirely mediated by the stimulation of the 
adrenal cortex Corticotropin is a protein of 
small molecular size and certain peptides 
derived from it have been found to have simi- 
lar and as marked physiologic effects as the 
hormone itself 

A Metabolic Effects in Humans ACTH 
in adequate doses in normal human beings pro. 
duces the following metabolic effects In- 
creased excretion of nitrogen, potassium, anq 
phosphorus, retention of sodium and secondary 
retention of water, elevation of fasting blood 
glucose and diabetic glucose tolerance curve, 
and Increased urinary excretion of urine acid, 
calcium. 17-ketosteroids, and corticosteroid^^ 
fall of circulating eosinophils and lymphocyte^ 
and elevation of polymorphonuclear neutrophils 

B For clinical elSects, uses, and dosages, 
see p 583. 


Pituitary Growth Hormone (PGH) 

"Pure" PGH has been employed In normal 
humans, pituitary dwarfs, and panhypopituitaiy 
individuals Only the material prepared from 
human and possibly monkey pituitary glands 
has metabolic and growth promoting effect on 
humans Because the amount of these materi- 
als produced is very small, they are available 
for experimental purposes only The older 
crude growth hormone preparations have like- 
wise been of no benefit under controlled ex- 
perimental conditions 

Lactogenic (Luteotroplc) Hormone. 

This hormone has not been employed ex- 
tensively in human research Its presence is 
necessary for the initiation and apparently for 
the continuation of lactation in breasts which 
have been prepared for lactation bj estrogen 
and progesterone during pregnancy. 

Follicle-Stimulating Hormone (P*SH) 

PSH has different actions In male and fe- 
male In the female FSH stimulates the de- 
velopment of ovanan follicles In the male 
it stimulates the germinal epithelium of the 
testis to produce spermatozoa It apparently 
has no effect on the Leydig cells, hence does 
not Influence testosterone secretion Human 
pituitary FSH and FSH from the urine of meno- 
pausal women have been used in amenorrhea 
followed by chorionic gonadotropin to Induce 
ovulation 

Interstitial Cell-Stimulating Hormone (ICSH) 
(Luteinizing Hormone), 

In the female ICSH apparently has a dual 
action : e . it stimulates the growth of theca 
lutein cells and transforms the mature follicles 
into corpora lutea In the male it stimulates 
the Leydig cells of the testis to secrete tes- 
tosterone 

There is no good commercial pituitary 
ICSH Chorionic gonadotropins, which have a 
similar action are used climcally 

Thyroid Stimulating Hormone (TSH, Thyro- 
tropin) 

TSH is exceedingly efficient in stimulating 
the thyroid gland It has limited clinical use- 
fulness at present, its principal uses are to 
differentiate pituitary hypothyroidism from 
primary hypothyroidism or from low radlo- 
lodlne uptake due to exogenous thyroid hor- 
mone or iodine It has also beeo used in an 
attempt to “stimulate” metastatic thyroid can- 
cer to take up radioiodine for therapeutic pur- 
poses 

Thyrotropin has been advocated for the 
treatment of thyroiditis, but its place in the 
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management o{ this disease is stlU open to 
question 

The dosage la 5-10 units I M every 12 or 
24 hours for 1-3 days. Repeat radioiodlne 
uptake or PBl. 11 uptake or PBl Is witreased, 
primary hypothyroidism is not present 


POSTERIOR PITUITARY HORMONES 


The posterior pituitary hormones are 
polypeptides composed of 6 amino acids Their 
exact chemical structures have been deter- 
mined and they have recently been synthesized 
Like the anterior pituitary hormones they are 
effective only when administered parenterally 
(give 1, M ), but they can also be absorbed 
through the nasal mucous membranea (as snufO 
They exert 3 actions They (1) raise BP (prea- 
sor action} ( 2 } cause fluid retention without 
osmotlcalVy equivalent sodium retentvon (anlv- 
dluretlc aetionl, and (3) cause uterine contrac 
tions (oxytocic action) 

To date the antidiuretic and pressor prin- 
ciples have not been fully separated, they may 
be Identical The oxytocic factor may likewise 
have some jfreesor effect 

Clinical Indleatlena 

A Pressor-antidluretlc The preasor and 
antidiuretic principle is used primarily for the 
treatment of diabetes insipidus and to prevent 
and control abdominal distention (Por Ota- 
bates IftSlpidus seep S13 ) 

B Oiodocln is employed In obatelrlco for 
induction of uterine contractions 


PreparatioBs Available* 


Name 

1 Action 

Average 

Vasopressin tan- 
nate (Pitressln 
Tannaie®) 

iAntidluretlc 

pressor 

0 3-1 ml 

1 M every 
12-72 hours 

Vasopressin injec- 
tion (Pitressln®) ' 


>0 25-0 5 ml 
|1 M every 
3*4 hours 

Posterior pituitary 
powder (snuff) 


5-20 mg 

3-4 times 
daily 

Oxytocin injection 
(Pitoclri®), syn- 
thetic oxytocin 
(SYntocInon®) 

Oxytocic 

d 3-1 ml 
il M as 
needed 


•Synthetic lysine vasopressin will soon be rt- 
leased sa an aqueous nasal spray for the treat- 
ment of diabetes Insipidus 


PITUITARY-LIKE HORMONES 
ELABORATEPBY TEE PLACENTA 


The most Important of the pltuitary-Uke 
hormones Is that elaborated by the placenta 
during pregnancy The hormone Is referred to 
as “chorionic gonadotropin “ Its physiologic 
action iB almost identical vnth that of ICSH 
(see above) ft has been shown that this hor- 
mone apparently functions only if an Intact an- 
terior ^tultary gland is present It is of Utile 
value by Itself in inducing spermatogenesis or 
ovulation or maintaining a functional corpus 
iuteum. but it may be effective for these pur- 
poses if preceded by pituitary FSH Many of 
its alleged effects have been due to the pres- 
ence of PSH, whose action the presence of 
ctiorionic gonadotropin may potentiate 

Clinical Indications. 

In the male, chorionic gonadotropin may 
induce descent of cryptorchid testes m selected 
cases and is useful In some types of hypogonad- 
ism (although testosterone IS generally pre- 
ferred) In the female, chorionic gonodotro^ 
may aid In inducing ovulation and maintaining 
corpus luteuzs In a few selected cases of ste- 
rility (if adequate FSH Is present) 

Preparations Available. 

A Chorionic gonadotropin derived from 
the urine of pregnant women, la available 
commercjally under a variety of trade names 
(e g . APL®, FoIIuiefn®) 

B Equine gonadotropins, derived from 
the serum of pregnant raareS are also avail- 
able commercially This preparation is a 
mixture of FSH and ICSH It is not generally 
recommended because of Us marked sensi- 
tizing effect and because antlhorxnones are 
produced by protracted use Only short 
courses should be employed 

Average Doses 

The usual doses are 200-1000 units 1 M. 
every day or every other day 


THYROID HORMONE 


The active principles of the thyroid gland 
appear to be the iodine-containing attdno acids 
thyroxin (T« ) and triiodothyronine (T 3 ) T, 
(sodium llothyronine, Cytomel®^ Is about 4 
tfmea aa potent as T 4 and acts more rapfdly 
Thyroid hormones act as a general cellular 
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metabolic stimulant with resultant increased 
oxygen consumption (i e , increased meta- 
bolic rate) Their exact mode of action Is not 
known 

Method of Administration. 

Thyroid hormone, either in the form of 
thyroglobulln (desiccated thyroid), or Tj 
is effective when taken orally There ts a 
marked difference in rates of metabolic re- 
sponses between Tj and thyroid or T^ In the 
case of T^, little effect is noted after a single 
dose for about 2A hours, and the maximal 
effect is not reached for several days After 
the medication is stopped there is a slow loss 
of the effect, depending upon the Initial BMR 
and the level reached during thyroid medica- 
tion In general, at least 3-6 weeks must 
elapse after thyroid medication has been dis- 
continued before one can be reasonably certain 
that the effects have been dissipated In the 
case of Tj. the peak effect is reached in 12- 
24 hours and the effect is over In about 6-14 
days or less 

The dextrorotatory isomers of T4 and Tj 
have recently become available They exert 
a less marked "metabolic' effect in the same 
dosages In which T^ and Tj are given They 
have been advocated primarily as cholesterol- 
lowering agents Other analogues ■ In which 
such compounds as proprlonlc or acetic acid 
are substituted for the alanine side chain or in 
which fewer Iodine atoms are incorporated 
Into the molecule • have also been studied 

Clinical Indications, 

Thyroid hormone is Indicated only In thy- 
roid deficiency states It is not effective and 
not indicated as a general metabolic atlmulant 
It has been shown that patients with thyroid 
cfertbi'cnciVs ramy reqwi’re over O' TCTm 
gr ) of desiccated thyroid dally Patients 
without deficiency states can easily tolerate 
0 3-0 5 Gro (5-7 i/2 gr ) or more daily with- 
out any effect on BMR, although the radio- 
iodine uptake is suppressed A good general 
rule is that If a patient requires over 2-3 gr 
of thyroid dally, his need for thyroid medica- 
tion should be questioned 

Preparations A jyaeageB. 

A Desiccated Thyroid This Is an ex- 
cellent compound for thyroid replacement 
There is no evidence that any of the commer- 
cial preparations which contain more or less 
iodine than the official preparation arc any 
less "toxic ’ To avoid confusion in dosages, 
always use a standardized official thyroid 
The dose is 65-200 mg (1-3 gr ) daily 


B Thyroxin Sodium (T4) The principal 
advantage of this compound over desiccated 
thyroid fs its assured constant potency Be\ 
cause it is about 600 times as potent as thy- 
roid, small changes in dose may lead to toxic 
levels 0 1 mg Is equivalent to 100 mg 
(IV2 gr J of desiccated thyroid 

C Sodium Liothyronine (Tj Cytomel®) 
This preparation has a more rapid action an^ 
disappearance of effect than thyroid or thy- 
roxin. and is 3-4 times as calorigenlc as T^ 
The average mamtenance dose is 0 05-0 1 t^g 
daily 


PARATHYROID HORMONE 


Parathyroid hormone is a protein sub- 
stance derived from parathyroid glands It ig 
only effective when given parenterally 

Parathyroid hormone has a major effect 
on calcium and phosphorus and hence bone 
metabolism Its effect is to cause an in- 
creased renal excretion of phosphorus and 
a direct decalcificatien of bone through stim. 
ulatton of the osteoclasts leading to mobillzg. 
tion of calcium and phosphorus from bone 

Because of the high cost and general un^ 
availability of parathyroid hormone 2 other 
preparations are employed in its place They 
are dlhydrotachysterol (AT 10) and vitamin B 
Both of these are sterols and are effective 
mouth Although at first AT 10 was the prep- 
aration of choice it now appears that vitandn 
D, which is less expensive, is almost equally 
effective 

CR’ni’caf fnal'caD.'on8. 

ParathjToid hormone is indicated only Wj 
acute postsurglcal hypoparathyroid tetany 
(after accidental removal of the parathyroid 
glands) and for special tests (see Ellsworth- 
Howard test) 

Preparations Available for Treatment of Hypo- 
parathyroidism 

A Parathyroid Injection The average 
dose is SO-100 units (0 5-1 ml ) fn aqueous 
solution 3-5 times daily I M as indicated 

B Dihydrotachysterol (Hytakerol®) For 
dosage see Hypoparathyroidism 

C Calciferol (Vitamin Dj) This prepara- 
tion has a potency of 40 OOOunlts/mg The 

dosage is 1-5 mg {^60-1/12 gr ) dally 
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ADRENOCORTICAL HORMONE 


The hormones of the adrenal cortex are 
all steroids To date over 30 different ate 
roids have been isolated and Identified from 
animal adrenal glands or adrenal venous blood 
Only a few of these have demonstrable meta 
bollc effects 

The question has been raised whether all 
the steroids apparently isolated from the ad 
renal cortex are in fact naturally occurring 
or whether they are artifacts products in the 
chem cal laboratory Isolation of hormones 
from blood obtained by catheteriaation of renal 
veins show s that about 90% of the hormones of 
the adrenal cortex are II 17 hydroxycortlco 
Bterone (compound F) and about 10% cortlco 
sterone (compound B) In general It may be 

\'nat Yne 'o'eVv t»TOiona\YaVitm ol tWec\a 
of adrenocortical hormone or hormones Is 
that seen following corticotropin (ACTH) ad 
ministration (see p 583} 

Aldosterone has been Isolated from ad 
renals This hormone appears to have only 
sodium and water retaloing and potassium 
losing effects It is about 20 times as potent 
as desexycortieoaterone 

Hormones with estrogenic and andr^enlc 
effects have also been isolated 

CUnieal Indleatlona 

A Desoxycortlcosterone Acetate (DOCA®) 
The only significant metabolic effects of this 
hormone are sodium and water retention and 
increased urinary potassium excretion In 
this respect it ie about 20 times as potent as 
cortisone It has little effect on carbohydrate 
or protein metabolism 

B Cortisone Acetate The principal meta 
bolle effects of cortisone Include retention of 
some sodium and water Increased excretion 
of nitrogen potassium and phosphorus In 
creased blood glucose and ability to maintain 
blood glucose levels during fasting in add! 
sonian patients and return of the EEC pattern 
to normal in addlsonlan patients One of the 
most important effects Is the adrenocortical 
atropi y which results with prolonged use this 
is probably due to endogenous ACTH inhibition 
and may interfere with the normal response 
of the pituitary adrenal axis to stress 

For clinical effects and use see p 583 

C Hydrocortisone This compound Is 
available for oral I V and local (e g Intra 
articular) use Its actions are slmllsr to those 
of cortisone and Its metabolic effects appear 
to be Identical It is somewhat more potent 


than cortisone on a weight basis Hydro 
cortisone phosphate (Hydrocortone® Phos 
phate) and hydrocortisone sodium succinate 
^olu Cortef®) are also available for I V or 

1 M use 

D Cortisone and Hydrocortisone Ana 
logues Many modifications have been made 
in the cortisone hydrocortisone molecule to 
decrease side reactions in relationship to 
therapeutic effect The only beneficial effects 
of these modifications have been to decrease 
the sodium retaining and potassium losing 
effects of the compounds All of these prep 
aratlons are more potent on a weight basis 
than their parent compounds The most fm 
portant drugs in this group are as follows 

1 Prednisone and prednisolone are about 
3 S times as potent as cortisone and hydro 

2 Derivatives of prednisolone (There 
is no Indication that any of these preparations 
offer any advantage over prednisolone itself ) 

(1) Methylprednlsolone (Medrol*) is about 
10 2a% more potent than prednisolone 

(2) Triamcinolone (Aristocort® Kenacort*) 
is about as potent as methylprednisolpne 

(3) Dexamethasone (Deronll® Decadron® 
Hexedrol® Gamma corten®) Is about 7 time* 
as potent as prednisolone it may have slightly 
greater sodium retaining and potassium losing 
properties 

(4) Betamethasone (Celestone®) is similar 
in action and potency to dexamethasone 

(5) Paramethasone acetate (Haldrone®) is 
about 2 5 times as potent as prednisolone 

(6) Fluprednisolone (Alphadrol®) Is about 

2 5 times as potent as prednisolone 

E Fludrocortisone acetate (Alflorone® 
Florinef® F Cortef®) and fludroprednisolone 
are potent anti inflammatory drugs which have 
been found useful in Addison a disease and also 
in dermatologic d Borders They have power 
ful sodium retaining effects Except in Add! 
son s disease they must be used locally only 
and even with local use their absorption may 
cause excessive sodium retention 

F Whole Cortical Extract A water 
soluble extract of the adrenal gland Although 
its steroid content (if any) and mode of action 
are poorly understood this agent appears to 
be of value only for an occasional patient who 
falls to respond to cortisone In the emeri®”®^ 
management of adrenal crisis 

Preparations Available g.. 

A Desoxycorticosterone Acetate (DOCA ) 
or Desoxycorticosterone Trimethylacetate 
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Used only for supplementary maintenance in 
Addison s disease 

1 Buccal tablets - BOCA® is ineffective 
when swallowed The dosage Is V2-2 tablets 
dally dissolved In the buccal gutter The drug 
is almost equally effective in a given dose as 
when injected 

2 Solution in sesame oil - The dosage la 
1-3 mg I M daily for maintenance 

3 Pellets - The dosage is one 7S mg 
pellet for each mg of DOCA® required by 
injection, up to 3 mg /day If requirements 
by injection exceed 3 mg , one additional pellet 
should be implanted (e g , for a requirement 
of 5 mg /day by injection Implant 6 pellets) 
The duration of action is 6»8 months 

4 Desoxycorticosterone trimethylacetate 
(the most practical preparation), 25-75 mg 

I M once a month 

B Adrenal Cortex Extract (Rarely used ) 
May be administered I M , subcut or I V 
in treatment of addlsonian crisis The dosage 
is 20-100 ml or more daily as indicated 

C Lipo-Adrenal Cortex Sterile Solution 
(Rarely used ) Administered I M only 'The 
dosage is S ml I M daily during crisis in 
addition to aqueous adrenal cortical extract, 

1-2 ml daily for maintenance 

D. Cortleone (Compound E) Seep 586 

E Hydrocortlaone (Compound F) See 
p 586 

F Fludrocortisone See p 586 

G Prednisone and Prednisolone See 
p 586 

H Aldosterone Antagonist Spironolac- 
tone (Aldactone®, 100 rag or Aldactone a® 

25 mg oral tablets), for states of excessive 
aldosterone production and edema 


ADRENAL MEDULLARY HORMONES 


The adrenal medulla contains 2 closely 
related hormones epinephrine (about 80%) and 
norepinephrine (about 2Cr») The 2 have dif- 
ferent actions, as outlined below 

Since epinephrine may be synthetic or 
derived from nafurai sources’ t^iuuaffy file fat- 
ter) and thus contaminated with norepinephrine 
the reason for some of the apparently para- 
doxic physiologic effects of the present pr(>p- 
aration becomes clearer 


Substance] 

Blood 1 
Vessels 

Cardiac 

Output 

BP ! 

Blood 

Glucose 

(.-Epineph- 

rine 

Vasodila- 

tation 

(over-all) 

usually 

in- 

creased 

Ele- 

vated 

? 

Elevat- 

ed 

i. Norepi- 
nephrine 
(levar- 
terenol) 

Vasocon- 

striction 

(over-allf 

No 

effect 

Ele- 

vated 

Elevat- 
ed 1/8 
that of 
epineph- 
rine 


•Vasodilator of coronary arteries 


Epinephrine causes an immediate eleva- 
tion of blood glucose by inducing glycogenolysis 
m liver and muscle 

Epinephrine 

A Clinical Uses Epinephrine is used in 
a great many clinical conditions including 
the fallowing Allergic conditions (e g 
bronchial asthma urticaria angioneurotic 
edema) for control of superficial bleeding 
especially from mucous membranes with 
local anesthetics to slow down absorption 
rarely in cardiovascular disorders (e g 
Stokes Adams syndrome cardiac arrest) and 
in tests of hepatic glycogen storage 

B Preparations Available 

1 Epinephrine Injection is usually admin- 
istered subcut but may be given 1 M and 
even I V if diluted in 1 L of solution The 
dosage is 0 2-1 ml of 1 1000 solution as in- 
dicated 

2 Epinephrine inhalation 1 100 for 
inhalation only 

3 Epinephrine in oil Injection 1 500 
administered only 1 M The usual dose is 
0 2-X ml 

Levarterenol (Norepinephrine) 

A Clinical Indications Levarterenol is 
used almost exclusively for its vasopressor 
effect in acute hypotensive states (surgical 
and nonsurglcal shock central vasomotor de- 
pression and hemorrhage see p 4) and in 
the preoperative management of pheochromo- 
cytoma 

B Preparations Available Levarterenol 
bltartrate (Levophed®) 0 2% solution contain- 
ing 1 mg freebase/rol (1 1000) in ampules 
containing 4 ml 

C Mode of Administration Add 4-16 ml 
of levarterenol (or occasionally more) to 1 L 
of any Isotonic solution and give I V through a 
Murphy dnp bulb Determine response and 
then maintain flow at a rate calculated to main- 
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tain BP (usual rate 0 5 1 ml /min ) Note 
Levarterenol Is a very potent drug and great 
care roust be employed in Its use Do not allow 
the solution to Infiltrate the tissues or slough 
may result 

D Levarterenol Antagonist Give pAen 
tolamlne (Regitine®) S mg I V forthepre 
operative diagnosis of pheochfomocytoma 
and larger amounts I M or orally for the 
operative management of pheochromocytoma 


MALE SEX HORMONE 
(Testosterone) 


Of the many steroid hormones vhlch have 
been isolated from the testis the most potent 
androgen is testosterone It is believed 
therefore that testosterone is the male 
sex hormone Testosterone is responsible 
for the development of secondary sex character 
istica in the male (t e facial hair deep voice 
development of penis prostate and seminal 
vesicles) Administration of testosterone to 
the female causes development of male sec 
ondary sex characteristics In the female 
the adverse androgenic effects can only be 
partially overcome by the simultaneous admin 
Isiration of estrogens 

Perhaps of greater importance than its 
androgenic effect Is the protein anab^tc (tls 
sue building) effect of testosterone Testos 
terone also has mild sodium chloride and 
u*ater retaining effects It should be used with 
caution in children to prevent premature do 
sure of the epiphyses 

Free testosterone and testosterone pro 
plonate are not effective when shallowed The 
only way to administer these agents effectively 
Is parenterally by I M Injection or as Im 
planted pellets Testosterone preparations 
which do not occur naturally e g methyltes 
tosterone (MT) are effective when swallowed 
Methyltestosterone in humans Induces a marked 
creatinurla and has apparently produced Jaun 
dice after prolonged administration otherwise 
however Its metabolic and androgenic effects 
are similar to those of testosterone and tes 
tosterone propionate Testosterone and tes 
tosterone propionate when injected are par 
t ally (about 30 50%) excreted as 17 keto 
steroids In the urine Methyltestosterone is 
not excreted as 17 ketosterold In fact Its 
administration will result in diminished un 
nary 17 ketosteroids due to diminished en 
dogenous testosterone production 


Clinical Indications 

In either sex testosterone may be in 
dicated in any debilitating disease for Us 
protein anabolic function In addition there 
are certain uses specific to each sex 

A Males Testosterone Is used as re 
placement therapy in failure of endogenous 
testosterone secretion (e g eunuchoidism 
male climacteric) Its use in Impotence 
angina pectoris homosexuality gyneco 
mastla and benign prostattc l^ertrophy is 
without benefit 

B Females Testosterone is used in 
women for functional uterine bleeding endo- 
metriosis dysmenorrhea premenstrual 
tension advanced breast carcinoma chronic 
cystic mastitis and suppression of lactation 
The virilixlng effects limit the total amount 
that can be used While 150 300 mg of 
testosterone per month are said to be a safe 
dose smaller doses may vlrlHte a suscept ble 
patient 

Preparations & Dosages 

A Testosterone (Free) The most com 
mon method of administration is in aqueous 
solution I M the dosage is similar to that 
of testosterone propionate In oil (below) 
Pellets may be implanted subcut the dosage 
IS 4 8 pellets (containing 75 mg each) over 
3 4 months 

B Testosterone Propionate In Oil The 
dosage IS 10 100 mg I M every 2 3 days 

C Testosterone Cyclopentylproplonate in 
Oil (Depo Testosterone®) The duration of 
action is 2 5 times or more that of testoster 
one propionate The dosage is 100 200 mg 
weeJdy to 500 mg monthly In a single dose 

D Testosterone Enanthate In Oil (Dela 
testryl®) The duration of action is comparable 

to that of testosterone cyclopentylproplonate 

The average dose is 200 400 mg 1 M every 
3 4 weeks 

E Methyltestosterone The dosage is 
5 25 mg daily Note Do not use methyl 
testosterone in the treatment of thyrotoxicosis 
acromegaly and gigantism or liver disease 

F Fluoxymesterone (Kalotestla® Ora 
Testryl* Ultandren®) This drug Is a fluoro 
derivative of methyltestosterone It Is about 
2 5 times as potent as the parent drug R® 
toxicity Is similar to that of methyltostcrone 
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It has less effect than other preparations on 
epiphysial closure and is therefore the drug of 
first choice In children, but It must be used 
cautiously. The dosage is 2-10 mg. orally 
daily. 

G. Stanolone (Neodrol"®). The dosage Is 
50-150 mg once or twice a week. 

H. Anabolic Hormones: Several new drugs 
have been introduced whose relative protein 
anabolic effects (vs their androgenic effects) 
are claimed to be greater than (hose of the 
other testosterone preparations listed above 
These claims have yet to be fully evaluated 
Most of them appear to induce BSP retention, 
and they may have other as yet unrecognized 
side effects. Norethandrolone (Nllevar®) Is 
given in dosages of 30-50 mg. dafly orally 
{see p. 582). 

I. MethandroBtenelone (Dianabol®) This 
drug has a definite androgenic effect in some 
women at doses of 10-lS mg /day, and may 
cause BSP retention by the liver after pro- 
longed use. The average dose is 5 mg./day. 

J. Nandrolone phenylproplonate {Dura- 
bollri®)’ The dosage is 25 mg./week or 50-100 
mg. every 2 weeks I, M, or subcut. Skin re- 
actions may occur In some patients 

K. Oxymetholone (Anadrol, Androyrf®)* 

The dosage is 2. 5 mg orally t I d 

Choice of Preparations. 

In view of the great number of prepara- 
tions available. It may be difficult to decide 
which one to use. The physician should choose 
those preparations which are most economical 
to the patient and still are effective The use 
of short-acting testosterone preparations by 
repeated Injections should be reserved only 
for those veiy few conditions In which the pa- 
tient must be under close observation (prefer- 
ably in a hospital) or when the dose must be 
very exact (1 e , research) The preparations 
of choice when both androgenic and anabolic 
effects are desired are either methyltestoa- 
terone orally or one of the longer-acting tes- 
tosterones I.M. or subcut Iflessandro- 
genlclty is desirable one of the newer anabolic 
agents should be considered, although much 
more experience will be needed before their 
true effectiveness has been determined. 

Caution; Men receiving testosterone 
should be observed carefully for prostatic 
cancer. The virilizing effect of testosterone 
in women may become permanent even after 
withdrawal of testosterone. 


ESTBCXSEfra 


Estrogens control proliferation of endo- 
metrium, changes in vaginal cells (comlfica- 
tion and lowering of vaginal pH below 4 0), and 
ductal proliferation of breasts. They stimulate 
osteoblastic activity and have a slight protein 
anabolic effect and a moderate sodium- and 
water-retaining effect They may also have a 
cholesterol-lowering effect. 

Clinical Indications 

Estrogens are useful in both men and 
women for their effect on osteoblasts in the 
treatment of osteoporosis In women, estro- 
gen 18 used as replacement therapy In cases 
of ovarian failure (e g , menopause) In 
men, it is used as an adjunct in the treatment 
of carcinoma of the prostate 

Preparations & Dosages. 

Many substances have estrogenic activity, 
including some nonsteroids (e g , diethyl- 
stllbestrol, dienestrol, hexestrol) However, 
only some of the steroids are useful clinically 
There is no evidence that any of the estrogens 
are less "toxic" than others Toxicity (e g , 
nausea and vomiting) is usually due to over- 
dosage Most of the estrogens exert profound 
physiologic effects In very small doses, and 
their therapeutic and toxic dosage are quite 
similar The physician should famlUanze 
himself with the use of one or 2 preparations 
and resist the tendency to tiy out new ones. 

There is little need at present to adminis- 
ter estrogens by any but the oral route, ab- 
sorption in the gastrointestinal tract seems to 
be complete, and there is no evidence that 
nausea and vomiting can be minimized by par- 
enteral administration. There Is likewise no 
evidence that the “naturally-occurring'' estro- 
gens are any more effective than the synthetic 
ones, although they may be better tolerated. 

Although estrogens apparently play a role 
ui mammary tumors of animals, there is no 
evidence that they are carcinogenic in humans. 
Even so, it is advisable to perform periodic 
breast examinations and I^panicolaou smears 
in patients receiving prolonged estrogen ther- 
apy. Cyclic administration is always prefer- 
able when estrogens must be given over long 
periods. 

A. Nonsteroid Estrogens: 

1. Dlethylstilbestrol - A synthetic non- 
steroid estrogen, an excellent preparation, and 
the cheapest available. The dosage is 0.5-1 
mg. dally orally. 

2. Hexestrol, dienestrol, benzestrol, 
chlorotrianisene (TACE^, methallenestrfl 
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(VaUestrll’') These preparations ha%e do ad 
vantage over dielhylstllbestrol and are more 
expensive The dosage is 0 2 0 5 mg dally 
orally 

B Steroidal Estrogens for Oral Use 

1 Ethinyl estradiol An excellent syn 
thetic estrogen The dosage is 0 02 0 05 mg 
dally orally 

2 Conjugated estrogenic substances (es 

tronc sulfate) (e g Premarin* Amnestro 
gerT") A natural estrogen which is well 
tolerated The dosage Is 0 6 5 rng daily 

orally 

C Estrogens for Injection 

1 Estrone (Theelln^) Little used at 
present the conjugated estrogens listed above 
are preferred The dosage is 1 mg 2 3 
times weekly or 1000 units dally 1 M 

2 Estradiol valerate in sesame oil (Del 
estrogen*) A long acting estrogen The 
dosage Is 10 20 mg I M every 2 3 weeks 

3 Estradiol benzoate injection In oil 
The dosage is 0 5 i mg every other day I M 

4 Estradiol dipropionate injection This 
preparation has a slightly longer duration of 
effect than estradiol benzoate The dosage 

is 2 5 mg I M 12 times weekly 

5 Conjugated estrogenic substances (es 
trone sulfate) 2 5 mg daily I M Premarm* 
I V (20 mg ) is a rapid acting preparation 
which Is given to stop bleeding In menorrhagia 


PROGESTINS 

(Gestagens) 


Up to the present time progesterone has 
had a lim ted use in clinical medicine Recent 
ly a number of new comggumia with. 


tional activity have been Introduced However 
these new compounds also have other reactions 
which are summarized below 

'Progesterone leads to the secretory phase 
of endometrium In the absence of estrogens 
it does not have any significant effect on the 
uterus i e the uterus must be stimulated 
(proliferated) by estrogens before progesterone 
can act Progesterone also causes acinar pro 
Uferation of breasts 

Clinical Indications 

A Progesterone may be used with estro 
gens to maintain more normal cyclic men 
strual function m women who otherwise do not 
menstruate 

B Medical D and C Progesterone is 
used to produce the so called medical d lata 
tion and curettage which is actually a test ci 
adequacy of endogenous estrogen production 
If withdrawal bleedmg does not occur it may 
also Indicate that the patient is pregnant The 
lest may be performed in one of 3 ways 

1 Give 10 mg of progesterone 1 M daily 
for 5 days If menstrual bleeding occurs with 
in 2 5 days after stepping endogenous estro 
gen production is adequate 

2 Give 20 mg of norethindrone (*^rlu 
tin ) or medroxyprogesterone (Provera*) 
orally daily for 4 5 days If menstrual bleed 
ing occurs within 2 3 days endogenous estro 
gen production is adequate 

3 Give 250 375 mg of hydroxyproges 
terone caproate (Delalutin*) 1 M once If 
menstrual bleeding occurs within 10 18 days 
end^enous estrogen production is adequate 

C Obstetric Use The progestins are 
used m large doses In some cases of habitual 
or threatened abortion e g hydroxyproges 
terone caproate (Delalutin®') 500 mg I M / 


Hormones With Progestational & Other Activity* 



Progestat onal 

Androgenic 

Estrogenic 


Dosage 

Worcthindrone 

(Norlutln'*’) 

4+ 


2+ 

4+ 

20 00 mg daily 
orally 

Norethlndrone 

acetate 

4+ 


2+ 

4+ 

10 20 mg daily 
orally 

Norethandrolonc 

(Nllevar*) 

3+ 

2+ 

0 

3+ 

30 oO mg dally 
orally 

Aorethynodrel and 
ethinyl estradiol 
(Enoviti’) 

4+ 

6 

4+ 

4+ 

5 30 mg daily 
orally 


^iodiltcd from Buckner and Herrmann Yale J Biol A Med 30 448 18a8 
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D. Use as Contraceptive: Some of the 
newer agents are being used effectively as 
contraceptives, they act by preventing ovula- 
tion. Enovid® (norethynodrel and ethinyl es- 
tradiol) has been most widely studied for this 
purpose. Give 5-10 mg. dally beginning on 
the fifth day after onset of menses and continue 
for 20 days, then resume on the fifth day of the 
cycle, etc. 

E. In endometriosis the progestins, at 
times combined with estrogens, are used con- 
tinuously in large dosage to induce a state of 
pseudopregnancy. 

Preparations & Dosages. 

A. True Progestational Hormones 

r. Frogesterone. 5~ttS mg rfaify f iif , Or 
100-200 mg, daily orally or I M. (for threat- 
ened or habitual abortion) 

2. Hydroxyprogesterone caproate {Dela- 
lutln"®), 12S-250nig I M every 2 weeks 

3 Ethisterone, 60-100 mg daily orally 

4, Medroxyprogesterone (Provera®), 10- 
30 mg./day orally, or 100 mg I.M. every 2 
weeks (for endometriosis only). 

B. Hormones With Progestational (and 
Other) Activity^ See table on p 583. 

Side Effects of Progesterone Treatment. 

Prolonged progesterone therapy may 
cause abdominal distention, nausea, acne, 
masculmlzatlon of a female fetus, and decid- 
ual easts (“pseudomalignant changes’*) of the 
endometrium. 


S3miposium (A. E. Rakoff, consulting editor); 
New steroid compounds with progestational 
activity, Ann. New York A cad. Sc. 7 1*479- 
806, 1858. 


MISCELLANEOUS OVARIAN HORMONES 


Various other hormones of the ovary have 
been described Two which have a relaxant 
effect on the uterus have been prepared for 
clinical use. They may be Identical. The 
exact place of these drugs in clinical therapy 
has not yet been established 

Relaxin (Releasln®, Cervilaxin®). 

For premature labor or threatened abor-- 
tion Dosage varies with indications 


Latutrin (Lutrexin®). 

Possibly useful in dysmenorrhea, threat- 
ened abortion, and premature labor Dosage 
varies with indications 


CLINICAL USE OF CORTICOTROPIN 
(ACTH) U THE CORTBONES 


Both pituitary adrenocorticotropin (ACTH), 
acting by adrenal stimulation, and the C-11- 
oxygenated adrenal steroids (cortisone) have 
been shown to have profound modifying effects 
on many disease processes These effects 
cannot be explained at present on the basis of 
the known metabolic and Immunologic activi- 
ties of these compounds (see p 575), 

These agents do not appear to “cure ’ 

Their action appears to be a modification of 
cellular activity or permeability so that “tox- 
ins” no longer can affect the cell When the 
drug IS discontinued the disease may rapidly 
recur 

No other hormones or combinations of 
agents that are available commercially today 
have the same effects as these substances 

In general these agents are interchange- 
able, but occasionally a patient %viU be re- 
sponsive to one and not to another 

Toxicity b Side Reactions. 

These agents are potentially very dan- 
gerous. but with proper precautions most of 
these dangers can be avoided 

A Hyperglycemia and glycosuria (dlabeto- 
gemc effect) is of magor significance in the 
early or potential diabetic 

B Marked retention of sodium and water, 
with subsequent edema, increased blood vol- 
ume, and hypertension is minimized by the use 
of the newer agents 

C. Negative nitrogen balance may occur, 
with loss of body (including bone) protein and 
consequent osteoporosis 

D Potassium loss may lead to hypo~ 
kalemic alkalosis 

E. Hirsutism and acne are especially 
disagreeable In females. Amenorrhea may 
occur. 
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r Cushing's features or facies may de- 
velop 9ilth prolonged administration 

G. Peptic ulcer may be produced or 
aggravated 

II Resistance to infectious agents is 
lowered 

Controls to Be Employed to Correct or Mini- 
mize Dangers 

A Always reduce the dosage as soon as 
consistent with the clinical response 

B During the first 2 weeks of therapy 
BP and weight should he carefully observed 
Take an initial CBC and sedimentation rate 
and repeat as indicated Determine the unne 
glucose, if reducing substances are found in 
the urine, determine fasting blood glucose 
Serum potassium. COj. and chloride should 
be checked occasionally if large doses of these 
hormones are to be given over a period of 
more than several days. Eosinophil count or 
measurement of urinary steroid excretion la 
Indicated If any question of lack of adrenal re- 
sponse to corticotropin arises 

C All patients should be on high-protein 
diets (100 Cm or more of protein daily) 

D If edema develops, place the patient 
on 8 low-sodium diet (200-400 mg of aodmm 
daily) Diuretics (see p 236) may be em- 
ployed when strict sodium restriction is im- 
possible 

E Potassium chloride as enteric-coated 
tablets or in solution, 3-15 Gm dally in di- 
vided doses, should be administered If pro- 
longed use or high dosage is employed 

F In cases of long-continued administra- 
tion. testosterone preparations (see p 580) 
may be used to counteract the negative protein 
and potassium balance 

G Do not stop either drug abruptly since 
sudden withdrawal may cause a severe ’’re- 
bound • of the disease process Also remem- 
ber that cortisone (or hydrocortisone) causes 
atrophy of the adrenal cortex, probably through 
endogenous ACTIi inhibition, sudden withdrawal 
may lead to symptoms of Addison’s disease 

H. When treating mild disorders, ^ve 
steroids during the daytime only since this 
causes less suppression of endogenous ACTR. 


When discontinuing therapy, withdraw the 
evening dose first 

Contraindications & Spiedal Precautions. 

A. Stress in Patients Receiving Main- 
tenance Corticoids* Patients receiving corti- 
coids. especially the oral preparation (or em 
ACTH) must be carefully watched because 
suppression of endogenous ACTH interferes 
with the normal response to stressful situ- 
ations (e.g , surgery or infections). Patients 
should be warned of this danger, and probably 
should carry identification cards showing what 
drug they are talcing, the dosage, and the rea- 
son for taking it Whenever such a situation 
occurs or is about to occur, the dosage of 
cortisone or hydrocortisone should be In- 
creased or parenteral corticoids given (or 
both) If oral cortisone or hydrocortisone can 
be administered, it must be administered in 
larger doses at least every G hours. 

B Heart Disease- These agents 8*'euldbe 
used with caution in patients with a damaged 
myocardium The increase in extracellular 
fluid may lead to cardiac decompensation. Al- 
ways begin with small doses and place the pa* 
ttent on a low-sodium diet. 

C Severe Renal Disease* Wlthths sxeep* 
tion of nephrosis, these drugs are probably 
contraindicated or should be used with extrenis 
caution in patients with major renal damage 
associated with edema or oliguria 

D Predisposition to Psychosis These 
drugs cause a sense of well-being and euphoria 
In most persons, but In patients who are pre- 
disposed to psychosis an acute psychotic reac* 
tion may occur (Insomnia may be the pre- 
senting symptom in Impending psychosis.) In 
these cases the drug should be stopped or the 
dosage reduced, end the patient should be 
carefully obsen ed and protected Persons 
have committed suicide under the Influence of 
these drugs 

E Effect on Thyroid* When given for pro- 
longed periods, these drugs may depress thy- 
roid function 

F. Effect on Peptic Ulcer* Active peptic 
ulcer Is a contraindication to the use of these 
drugs because of the danger of perforation or 
hemorrhage These agents also tend to acti- 
vate ulcers, and should be used only In emer- 
gency situations or with optimal anti-ulcer 
therapy in patients who have a history of peptic 
ulcer. 
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G. Tuberculosis: Active or recently 
healed tuberculosis is a contraindication to the 
use of these drugs unless intensive airtituber- 
cidosis therapy is also carried out A chest 
x*ray should be taken before and periodically 
during treatment with corticosteroids 

H. Infectious Diseases; Because these 
drugs tend to lower resistance and therefore 
to promote dissemination of Infections, they 
must be used with extreme caution, even when 
appropriate antibiotics are being given, in 
any acute or chronic inlecilon 

I. Diagnostic Errors Administration of 
these drugs may interfere with certain im- 
mune mechanisms which are of diagnostic val- 
ue, e.g. , in skin tests and agglutination teats, 
they produce leukocytosis and lymphopenia, 
which may be confusing. The signs and symp- 
toms of infection may be masked by cortico- 
steroid therapy. These drugs may also Inter- 
fere with normal pain perception (e. g. , joint 
pain), which may lead to Charcot-itke disinte- 
gration of the weight-bearing joints after local 
or systemic corticosteroid therapy. 

J. A bleeding tendency has been reported 
as a side reaction in patients receiving tbe 
newer substituted hormones. 


K. Thrombosis may occur, especially on 
sudden withdrawal or too rapid reduction of 
dosage. 

L. Ocular Contraindications. These 
agents apparently stimulate the activity of 
herpes simplex virus and so are contraindi- 
cated for local use in herpes simplex kera- 
titis. Local use In the eye is often compli- 
cated by fungal infections of the cornea. Cata- 
ract formation has been reported in patients 
with rheumatoid disorders who are receiving 
corticoids. 


Boland, E.W.: Chemically modified adreno- 
cortical steroids. J.A.M, A, 174.835-41, 

1960. 

Mills, L. C.,SiJ, H, Moyer (editors): Inflamma- 
tion and diseases of connective tissue. A 
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Paris, J. ; Pituitary-adrenal suppression after 
protracted admmistratlon of adrenal cortical 
hormones. Proc. Staff Meet. Mayo Clin 36: 
305-17. 1961. 

Relfensteln, E.C , Jr.. Control of cortlcoid- 
induced depletion and osteoporosis by ana- 
bolic steroid therapy. Metabolism 7:78-69, 
1958. 
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Corticotropin (ACTH) & the Corticosteroids 


Preparation 

Dally 

Dosage 

Remarks 

CORllCOTROPIN (AC 

Lyophlllzcd 

powder 

IH) 

5 200 U 

IV Administer in any I V fluid by slow drip For greater 
effect give I V during entire 24 hour period May use also 
for 8 12 hours Maximal effect obtained by I V use of IS 

40 U 

Solution 

5 200 U 

Subcut or 1 M Administer in saline every 6 hours By th s 
route long acting preparations are usually used (see below) 
Give 40 200 U 

Repository Injection 
(gel) 

10 200 U 

1 M or subcut Longer acting than the powder or solution 
For maximum effect give every 12 hours May be used once 
daily in some patients 

Corticotropin Zinc-^ 

10 100 U 

1 M or subcut Duration of action 24 hours 

ORAL CORTICOSTERi 
Cortisone acetate 

OIDS 

25 200 mg 
or more 

For maximum effect use every 6 hours or q i d Rarely used 
clinically now (sodium retention and potassium excretion] ex 
cept In Addison s disease 

Hjdrocortisone 

20 200 mg 

As for cortisone above About l 5 times as potent as corn 

Prednisone and 
prednisolone 

5 50 mg 
or more 
(avg 10 

20) 

Cl 1 Derivative of cortisone and hydrocortisone Drugot 
choice has no significant sodium retaining effect About 4 
times as potent anti inflammatory effect as parent drugs 

Give every 6 hours or q i d Good economical drug 

Methylprednisoione 

(Medrol*) 

lililiilil 

About 15 25'’» more potent than prednisolone Wo other appar 
ent advantages 

Iriamcinolone 
(Ariatocort® 
Kenacort®) i 


About the same as methylprednisoione May produce oizarre 
effects e g nausea weight loss dizziness and vague 
toxic symptoms 

Dexamethasone 

(Decadron® 

Deronil®) 

0 IS 10 mg 
(avg 1 5 

3) 

y 75 dexamethasone 5 mg prednisolone May cause sou 
um retention especially at higher levels No reduction of 
other side reactions No advantages over prednisolone 


0 6 6 mg 
(avg 1 2 

2 4) 

0 6 mg betamethasone 5 mg prednisolone Wo aovaniage 
over prednisolone 

Parameihasone 

(Haldrone®) 

2 20 mg 
(avg 4 8) 

2 mg parameihasone 5 mg prednisolone Noedvamage 
over prednisolone 

l-luprednisolone 

(Alnhadrol®) 

1 5 IS mg 
(avg 3 6) 

1 5 mg flupredmsolone 5 mg prednisolone i4o advauias'- 
over prednisolone — 

Hudrocortisone 
(Florin el®) 

d 1 0 3 mg 

Used almost entirely in Addison s disease Fotent soJiuin 
retaining effect (20 times that of hydrocortisone) Supp'ie 
ments hydrocortisone in Addison s disease May be useful 
also as diagnostic tool in adrenal hyperplasia 


PARENTERAL CORTICOSTEROIDS (l)ForJV use only 

Hydrocortisone jlOO 200 tng [Most reliable emergency drug In absolute or relative adrena 
I V infusion faUure CAUTION Must dissolve in at least 500 ml solu 

concentrate 1 Ition 


PARENTERAL CORTICOSTEROIDS (2) For I V 
and rapid excretion ) 


r I M use (Highly soluble RapW action 


Hydrocortisone 
sodium succinate 
(Solu Corlef®) 


Prednisolone heml 
succinate 
(Metacortelone®) 


Dissolve 1 10 ml or more of solution May administer In 
small volotne or I V fluids Water soluble For emergent? 
use AcUve 1 V or I M I M must be given every 6 hours 
for maximum effect 


t used 


As for hydrocortisone sodium succinate above but not u 
In adrenal insufficiency Indicated when corticosteroids can 
not be taken orally - 




Corticotropin (ACTH) Ci the Corticosteroids (Cont d. J 


Preparation 

1 Daily 

1 Dosage 

Remarks 

PARENTERAL CORTJ 

Dexamethasone- 
21 phosphate 
(Decadrori® 
phosphate 
infection) 

COSTEROlDf 

3 40 mg 

(2) (Cont dl ” 

As for prednisolone phosphate, above 

Prednisolone 21- 
phosphate 
(H>deltrasol®) 

40 100 mg 

As for prednisolone hemisucclnate above 

Methylprednisolone 
sodium succinate 
(Solu-Medrol®) 

40 120 mg 

1 

As for prednisolone hemisuccinate above Also advocated 
as retention enemas in ulcerative colitis 

PARENTERAL CORTI 
and excreted ] 
Cortisone acetate 
aqueous suspen 
slon 

COSTEROIDS 

25 200 mg 

' fS) Fur I M Systemic use (insoluble Slowly absorbed 

I M only in doses every 12 24 hours Used as long acting 
parenteral corticosteroid mainly in adrenal Insufficiency 

Methylprednisolone 

acetate 

10 80 mg 

As hydrocortisone May be used systemleally for anti inflam- 
matory effect (Dosage 40 180 mg in single dose ) 


PARENTERAL CORTICOSTEROIDS (4) For local use only (intrasynevial soft tissues) Very 
Insoluble Many preparations available (l) Hydrocortisone acetate 25 mg (ml (2) hydro- 
cortisone tertiary butyl acetate (Hydrocortone® TBA>(5rol viaJs 25 mg /ml) (3) pred- 
nisolone acetate aqueous suspension (Meticortelone'^ (5 ml vials 25 mg /ml ) (4) predniso 
lone tertiary butyl acetate (Hydeltra® TRA) (5 ml vials 20 mg /ml) 

LOCAL CORTICOSTEROIDS Almost all of the above steroids plus others {e g flurandrenolone 
(Cordran®)] have been incorporated Into various vehicles lor local application to the skin 
eyes or mucous membranes They are effective anti inflammatory agents when so used 
At present there appears to be little to choose among them 
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Nutritional & Metabolic Disorders 

MthonJ Chattofl & Sheldon Morgen 


VITAMINS & VITAMIN 
DISORDERS 


In Illness there may be considerable vari- 
ation In the body s requirements for vitamins, 
depending upon age activity diet metabolic 
rate, and other factors affecting vitamin ab- 
sorption, utilization and excretion Vitamin 
deficiencies are almost always multiple, al- 
though a particular symptom complex may pre- 
dominate 

Vitamin deficiencies are principally of one 
of 2 categories the water-soluble (B complex) 
vitamins or the fat-scluble vitamins 

Early signs of vitamin deficiency are usu- 
ally nonspecific, vague, and mild and are eas- 
ily misinterpreted or missed entirely 

The crude sources of vitamins are often 
more effective In therapy than the pure or 
synthetic preparations, as a rule, only during 
the more severe phases of deficiencies Is >t 
necessary to use “pure ' vitamins The use of 
a "pure ’ vitamin in the face of a true multiple 
vitamin deficiency may aggravate rather than 
alleviate the condition The treatment of vita- 
min deficiencies consists of giving an adequate 
balanced, high-protein high-vitamin diet with 
vitamin supplementation as indicated In gen- 
eral, it is wise to use vitamins therapeutically 
in 5-10 times the amounts required for dally 
maintenance 

Large doses of some vitamins are toxic 
and may cause illness, particularly when con- 
tinued for long periods 


FAT -SOLUBLE VITAMINS 


1. VITAhUNA 


Vitamin A Is an alcohol of high molecular 
weight which is elaborated In the liver ly the 


conversion of beta-carotene In foods It is 
necessary for normal function and structure 
all epithelial cells and for the synthesis of 
visual purple in the retinal rods (hence for 
vision in dim light) It is present In leajy 
green and yellow fruits and vegetables, who 
milk butter, eggs, fish, or liver oil The 
recommended daily allowances for adults ar 
5000 I U (or U S P units), during pregnan 
and lactation 6000-8000 1 U 

Avitaminosis A. 

A Clinical Findings Mild or early ma 
festatlons consist of dryness of the skin, nlj 
blindness, and follicular hyperkeratosis S 
vere or late manifestations are xerophthaln 
atrophy and keratinlzation of the skin, and 
keratomalacia 

B Tests for Deficiency Dark adapUth 
is impaired A low serum value (below 20 
meg 1 100 ml ) of vltamlft A may be helpful! 
is not diagnostic A therapeutic teat with 
25,000-75 000 I U daily for 4 weeks may bi 
helpful 

C Treatment Give oleovitamin A, 15 
thousand units once or twice dally If anab 
sorption defect is present, it may be neces 
sary to administer bile salts with the vitaml 
A or to give the same dosage in oil I M 
(50,000 units/ml In sesame oil) SkinTe^K 
may require more treatment 

Hypervltaminosis A 

This disorder is rare In adults The 
minimal toxic adult dose is about 75,000 uni 
daily for 6 months 

A Clinical Findings Anorexia, loss ol 
weight, hair loss, hyperostosis and perlos < 
elevation of bone, hepatomegaly, splenomcg 
aly, anemia, and skin rash 

B Tests of Excess Serum levels of 
vitamin A over 400 meg /lOO ml are found 

C Treatment Withdraw the medicinal 

source 
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2. VITAMIN D 


The vitamins D are eterols formed in the 
skin by ultraviolet irradiation of plant sterol 
precursors They increase calcium absorp- 
tion from the intestine and urinary phosphorus 
excretion They are present in fish livers, 
their precursors are widely distributed in 
plants The daily allowances for adults are 
not known For children and for women during 
pregnancy and lactation, 400 umts are recom- 
mended 

Avitaminosis D. 

Avitaminosis D Is usually due to Inade- 
quate dietary intake, lack of sunlight, or an 
ahsorpiino delect 

A. Clinical Findings Lack of vitamin D 
leads to osteomalacia in children (rickets) 

Some cases of adult osteomalacia appear to 
be associated with increased requirements of 
vitamin D 

B. Tests for Deficiency Serum calcium 
and phosphorus may be normal or decreased 
and serum alkaline phosphatase is generally 
increased. 

C Treatment* See Osteomalacia 
Hypervitamlnosls D 

This disorder Is usually caused by pro- 
longed ingestion of 5-150 thousand units dally 

A Clinical Findings The mamfeetatlons 
of hypercalcemia are present and may pro- 
gress to renal damage and metastatic calcifi- 
cation. 

B. Tests of Excess* Serum calcium ele- 
vation (over 11,5 mg./lOO ml ) occurs if large 
doses of vitamin D are taken (Always con- 
sider other causes of hypercalcemia ) 

C Treatment. Withdraw the medicinal 
source Complete recovery will occur if 
overtreatment is discontinued in time 


3. V^TA^fINK 


The vitamins K are chemical compounds 
which are necessaiy for prothrombin synthe- 
sis by the liver and ao are Important in the 
blood coagulation mechanism They are wide- 
ly distributed In green leaves of plants, egg 


yolk, and soybeans, they are also synthesized 
by microorganisms in the intestines The daily 
allovrances are not known 

Avitaminosis K. 

Avitaminosis K results from liver dis- 
ease which interferes with synthesis of pro- 
thrombin, inadequate bile supply with poor 
absorption, or ingestion of drugs which de- 
press prothrombin synthesis (e g . couma- 
nns. salicylates) 

A Clinical Findings Bleeding 

B Tests for Deficiency Prolonged 
prothrombin time 

C Treatment See Liver Disease, BJs- 
hydroxycoumarin Poisoning, and Hemorrhagic 
Disease of the Newborn 

Hypervitaminosls K 

Large doses of vitamin K to infants, par- 
ticularly premature Infants, may cause hemo- 
lytic anemia, hyperbilirubinemia, hepatomeg- 
aly. and even death 


WATER-SOLUBLE VITAMINS* 
VITAMIN B COMPLEX 


The members of the vitamin B complex 
are intimately tlssociated in occurrence as 
well as In function As a result of this close 
interrelationship, it is doubtful that a defi- 
ciency of a single B vitamin ever exists except 
under experimental conditions Deficiency of 
a single member of the B complex would prob- 
ably lead to impaired metabolism of the others 
Hence, although certain clinical features may 
predominate In the absence of a single member 
of the complex, this does not mean that the 
deficiency can be entirely corrected by re- 
placing that factor alone Therefore, "spe- 
cific therapy" always consists of providing 
adequate dietary or parenteral sources of all 
members of the B complex 


1. VITAMIN Bi 
(Thiamine Hydrochloride) 


Vitamin Bj is the coenzyme for decarbox- 
ylation of alptia-keto acids (e g. , pyruvic and 
alpha-kctoglutaric acid) It is important, 
therefore, for normal carbohydrate oxidation 
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Dietary sources are liver, lean pork, kidney, 
and whole gram cereals Steaming or expo- 
sure to moist heat reduces the thiamine content 
of foods The dally dietary allowances are 
about 0 5 mg / 1000 Calories (avg .12-16 
mg /day) 

Avitaminosis (Beriberi). 

Avitaminosis Bj results from an inade- 
quate Intake due usually to idiosyncrasies of 
diet or excessive cooking or processing of 
foods The Increased need for vitamin S] 
during feier high carbohydrate intake, or 
thyrotoxicosis may lead to a deficiency 

A Clinical Findings Mild or early 
manifestations consist of vague multiple com- 
plaints suggestive of neurasthenia and include 
anorexia formication and muscle cramps 
calf tenderness, paresthesias and hyperac- 
tivity followed later by hypoactivity of knee 
and ankle jcrVa 

Severe or late manifestations (beriberi) 
are anorexia polyneuritis, serous effusions, 
subcutaneous edema, paralyses (particularly 
in the extremities), and cardiac insufficiency 
manifested by tachycardia, dyspnea, edema 
and normal or decreased circulation time, 
elevated venous pressure, and nonspecific 
ECG changes 

B Treatment Give thianune hydrochlo- 
ride, 20-50 mg (V3-3/4 gr ) orally. IV or 
I M daily in divided doses for 2 weeks and 
then 10 mg (i/6 gr ) dally oral!/* An alter- 
native 13 to give dried yeast tablets (brewer s 
yeast), 30Gm (1 oz )t 1 d A well-balanced 
diet of 2300-4500 Calorles/dsy should be 
given when tolerated 


2. VITAMIN Bj 
(Riboflavin) 


Riboflavin serves as coenzyme for hydro- 
gen transfer It is present in milk and milk 
products, leafy green vegetables, and liver 
The daily dietary allowances for adults are 

1 4-1 6 mg , In pregnancy and lactation, 2- 

2 5 mg 

Avitaminosis B, (Arlboflavlnoals), 

The etiologlc factors in anboflavinosls 
are similar to those of thiamine deficiency, 
but inadequate intake of milk is important 
The manifestations of deficiency usually occur 
along with those of thiamine and niacin defi- 
ciency, but may occur earlier 


A. Clinical Findings. Mild or early 
manifestations are oral pallor, superficial 
Dssuring at the angles of the mouth, conjinc- 
tivitts and photophobia, lack of vigor, roaUisc, 
weakness, and weight loss Severe or late 
manifestations consist of cheilosis (fissuring 
at the angles of the mouth), fissuring of the 
nares, magenta tongue, moderate edena, 
dysf^agia, comeal vascularization and cir- 
cumcomeal injection, and seborrheic derna- 
titis 

B Treatment Give riboflavin, 40-S0mg 
(^-3/4 gr )I V . I M , or orally daily until 
all symptoms have cleared An alternative is 
to give dried yeast tablets (brewer's yeast). 

30 Gm (loz }t 1 d A well-balanced diet 
consisting of 2500-4500 Calories/day should 
be given when tolerated 


3. NICOTINIC ACID (Niacin) 

& NICOTINAMIDE (Niacinamide) 


Niacin end niecinamide function in Impor- 
tant enzyme systems concerned with reversible 
oxidation and reduction They are present in 
liver, yeast, meat, whole-grain cereals, and 
peanuts The daily allowances for adults are 
10-16 mg , for adolescents, 12-19 mg Nia* 
cm may be used therapeutically as a vasodi- 
lating agent for headaches, myalgias, neuro- 
logic disorders, and edema of the labyrinth 
(100 mg or more daily la divided doses) 
Niacinamide does not possess this vasodilating 
effect 

Pellagra. 

The etiologic factors In deficiency of these 
components of the B complex are similar to 
those of thiamine deficiency. Niacin deficiency 
Is the principal but not the only dietary defect 
m pellagra, low tryptophan content of some 
foods also plays a role 

A Clinical Findings- Mild or early mani- 
festations consist of multiple vague com* 
plamts, a reddened, roughened skin, and 
redness and hypertrophy of the papillae of the 
tongue Severe or late manifestations are 
marked roughening of the skin when exposed 
to light and friction, diarrhea, abdominal 
distention, scarlet red tongue with atrophy of 
papillae, stomatitis, depression, mental doU' 
ness, rigidity, and peculiar sucking reactions 

B. Treatment* Give nicotinamide (nia- 
cinamide). 50-500 mg (3/4-7V2 gr.) I.V.. 
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1,M., or orally daily until symptoms subside. 
Nicotinic acid (niacin) is less often used be- 
cause of its vasodilating effect; the dosage is 
Blmilar, Give therapeutic doses of thiamine, 
riboflavin, and pyridoxine also. An alterna- 
tive is to give dried yeast tablets (brewer's 
yeast), 30 Gm. (loz.)t.i d. 

A well-balanced diet consisting of 2500- 
4500 Calones/day and ample proteins should 
be given when tolerated Dementia may re- 
quire constant supervision. 

Nicotinic Acid Poisoning. 

Large oral doses of nicotinic acid may 
cause flushing and burning of the skin and 
dizziness, but are usually not harmful After 
I.V. administration hypotension may be se- 
vere Anaphylaxis occurs rarely 


WATER-SOLUBLE VITAMINS! VITAMIN C 
(Ascorbic Acid) 


Vitamin C is concerned with the formation 
and maintenance of intercellular supporting 
structures (dentine, cartilage, collagen, bone 
matrix). Its biochemical action is not known 
Dietary sources include citrus fruits, toma- 
toes, paprika, bell peppers, and all leafy green 
vegetables. The ascorbic acid content of foods 
is markedly decreased by cooking, mincing, 
air contact, alkalies, and contact with copper 
utensils The dietary allowances for adults 
are 70-76 mg. daily, during pregnancy and lac- 
tation, 100-150 mg. 

Ascorbic acid has been used in the treat- 
ment of certain poisonings in doses of D 5 Gm 
or itruru, iu-f prooi' 01* vaAie^ iff isctenff *V 
is used in dosages up to 200 mg daily orally 
to promote healing of wounds or ulcers or 
during recovery from protracted disease (e g , 
tuberculosis] 

Avitaminosis C (Scurvy). 

Scurvy is usually due to inadequate intake 
of vitamin C. but may occur with increased 
metabolic needs. 

A. Clinical Findings: Mild or early mani- 
festations are edema and hemorrhage of the 
gingivae, porosity of dentine, and hyperkera- 


totic hair follicles. Severe or late manlfesta* 
tions consist of severe muscle changes, BWexj, 
Ing of the joints, rarefaction of bone, a 
bleeding tendency, extravasation of blood into 
fascial layers, anemia, loosening or loss of 
the teeth, and poor wound healing 

B Teats for Deficiency. Capillary re- 
sistance 13 reduced, and x-rays of the long 
bones may show typical changes. There is 
also a lowering of serum or white cell ascobbic 
acid levels 

C. Treatment Give sodium ascorbate 
injection, 100-500 mg (012-7^2 gr )!. M 
or ascorbic acid, 100-500 mg. orally daily 
as long as deficiency persists 


OTHER VITAMINS 


Many other vitamins have been described. 
Some are important in human nutrition and dis- 
ease, most play an unknown role 

^rldexlne Hydrochloride. 

Pyridoxine may be important in transaihi- 
nation and decarboxylation of proteins It n^ay 
relieve nervous symptoms and weakness in 
pellagrins when maein fails and may relieve 
glossitis and cheilosis nhen riboflavin fails 
Its role (if any) in human atherosclerosis is 
uncertain The dosage is 10-50 mg (^/6-®Al 
gr )I.V or I M daily with ether factors of 
the B complex 

Folic Acid (Pterqylglutamic Acid; L, easel 

Folic acid seems to be essential for the 
metabolism of cell nuclear materials It is 
effective in the treatment of certain macro- 
cytic anemias 

Vitamin (L. lactis Domer Factor). 

Vitamin Bi 2 is a phosphorus- and cobalj- 
contalnlng material isolated from purified 
liver extract, it is probably the effective 
principle (extrinsic factor) which Is lacking 
Id pernicious anemia. 
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OBESITY 


Obesity may be defined as an increase u» 
weight of over 10^0 above normal due to 
generalized deposition of fat in the bod) 

Normal weight is dillicult to determine in 
clinical practice however the standard age 
height and weight tables may be used 

From a metabolic point of view all obes- 
ity has a common cause Intake of more cal- 
ories than are required for energy metabolism 
The reasons for differences in the energy oti 
llzations of various Individuals which make It 
possible for one person to utilize his calories 
more efficiently than another are not known 
Although most cases of obesity are due to 
simple overeating a few endocrine disorders 
lead to specific types of obesity (e g Cush- 
ing s syndrome and hypoUiaVamic lesions) 
Hypothyroidism is rarely associated with 
obesity 

Treatment 

Specific weight reducing chemical 
agents and hormones singly or in combination 
are either ineffective or hazardous and have 
no place in the treatment of obesity 

A Diet Diet is the most important factor 
in the management of obesity There are a 
number of points to consider 

1 Calones In order to lose weight it ts 
necessary to decrease the intake to below the 
caloric requirements of the individual One 
can determine a very approximate average 
daily weight loss with a given diet by the 
following formula 

Approximate Dally Number of 

Caloric Requicements " Calones in Diet 
4000 

* Weight Loss in lb /Day 

The number of calorles/day to prescribe 
for a patient varies with age occupation 
temperament and the urgency of the need for 
weight reduction A dally caloric Intake of 
800-1200 Calories is satisfactory for a re 
duclng diet 

There is no evidence that supervised rapid 
weight loss Is harmful It has been shown that 
with adequate protein Intake nitrogen balance 
can be maintained on 350 450 Calorles/day 
In these markedly restricted diets ketonurla 
may appear it is usually very slight after the 
first few days however and acidosis has 
never been observed In addition since the 
patients realize they are on a diet they of- 


ten will adhere more willingly when tliey show 
rapid weight loss than when the results seem 
to be slow' In appearing 

2 Proteins - A protein Intake of at least 

1 Gm /Kg should be maintained If it is 
necessary to add protein to the low caloric 
diet protein hydrolysate or casein ^free ol 
carbohydrate and fat) can be used 

3 Carbohydrate and fat - To keep the 
calories and ketosis down fats are decressed 
After the protein requirements have been met 
most of the remaining diet is supplied from 
carbohydrates 

4 Vitamins and minerals Most reducing 
diets are likely to be deficient in vitamins but 
adequate In minerals Therefore vitamins 
should be used to supply the average daily 
maintenance requirements during the time of 
weight reduction 

5 Sodium restriction - It has been shown 
that a normal person on a salt free diet will 
lose from 2 3 Kg (5-6 lb ) this reduction Is 
temporary and the weight will return when 
salt IS added to the diet The same is true of 
the obese patient and although an apparently 
dramatic effect can be obtained with salt free 
diets it is of no permanent value 

B Medication 

1 Appetite suppressants (anorexlgeme 
drugs) - Amphetamine sulfate (Benzedrine J 
and dextro amphetamine sulfate (Dexedrine ) 
have proved of value la aiding patients cn re 
ducing regimens by decreasing the appetite 
and giving a sense of well-being In proper 
doses these drugs are rarely contraindicated 
except in cardiovascular disease especially 
hypertension and in those patients in whom 
these drugs produce CNS stimulation Be 
cause of their CNS-stlmulating effects it is 
wise to avoid causing insomnia by not giving 
these drugs in the evening 

These drugs are usually given twice a 

day in the morning and early afternoon or 

one-half hour before breakfast and 
The dosages are as follows Benzedrine® 
S-10 mg bid Dexedrine® 2 5-5 mg 
b i d 

Other anorexia-producing drugs include 
phenmetrazlne hydrochloride (Preludln®) 

12 5 25 mg 2-3 times dally phendlmetrazme 
(Plegine®) 17 S 35 mg 2-3 times daily and 
diethylproplon (Tenuate® Tepanil®) 25 mg 

2 3 times daily 

2 Drugs to speed up metabolism - note 
There Is no satisfactory drug to speed up me 
tabolism Thyroid has little or no place in 
management of obesity The low B'ln assw 
ated wrlth obesity is merely due to the fact tna 
BMR is a measurement of oxygen consumption 
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in terms of body surface area The body sur- 
face area of obese patients is increased, but 
the increase is due to a relatively poor oi^rgen 
consumer (fatty tissue) rather than the other 
more active tissues, and so an apparently low 
BMR results. Actually, the basal caloric re- 
quirements of an obese person are greater 
than they would be if the same person were ot 
normal weight, for fat tissues have a definite 
but slow metabolism. It has been shovm that 
obese people with low BMR's can tolerate 0 2 
Gm. (3 gr. ) or more of thyroid/day without 
change in BMR. Prolonged administration ot 
thyroid may suppress the patient’s normal thy- 
roid secretion 

C. Exercise Although exercise increases 
the energy output, extreme exercise fs neces- 
sary to significantly alter weight Playing 18 
holes of golf, for instance, raises the total 
caloric requirements only by about 100-150 
Calorics. In addition, exercise tends to in- 
crease the appetite and may make it more dif- 
ficult to control the diet properly 

D. Psychologic Factors' Overeating is 
largely a matter of habit and may be associ- 
ated with psychologic problems Whatever 
the cause, the patient must be retrained in 
his eating habits and educated to understand 
that once his weight is normal he can easily 
become obese again by eating more than nec- 
essary 


KWASHfORKOR 


Kwashiorkor is a nutritional deficiency 
syndrome which usually occurs in weaning in- 
fants (I c., less than 2 years of age) but may 
occur in adolescents and adults as well It is 
attributed to Inadequate intake of proteins or 
perhaps of specific amino acids, but mineral 
(and probably vitamin) deficiencies also play 
a role. It is prevalent in Africa, Asia, south- 
ern Europe, and Central and South America, 

In areas where the protein content of the diet is 
deficient in amount or of poor quality (vege- 
table protein). Complicating tropical infec- 
tions and Infestations may aggravate the nutri- 
tional deficiency by curtailing the intake, de- 
creasing the absorption, and Increasing the 
demand. The liver shows the most marked 
pathologic changes: hepatic enlargement and 
fatty infiltration which may progress to a con- 
dition resembling portal cirrhosis There is 
also atrophy of the pancreatic acini with loss 
of granules followed by fibrosis. 


Kwashiorkor Is characterized clinically 
by growth failure, irritability and apathy, 
rash, desquamation, skin hyperpigmentation 
or depigmentation, ulceration, cheilosis, 
stomatitis, conjunctivitis, sparse or depig- 
mented hair, anorexia, vomiting, diarrhea, 
hepatomegaly, and edema. Blood changes in- 
clude anemia, hypoalbumlnemia, hyperglobu- 
llnemla, and low levels of alkaline phosphatase, 
urea, amylase, and lipase. 

Prevention of the disease is a combined 
public health and socio-economic problem 
Treatment consists of supplying an adequate 
Intake of protein (8-10 Gm. proteln/Kg ) of 
high biologic value (e.g.i milk. eggs, meat) 
plus mineral and vitamin supplements. Con- 
comitant infections require simultaneous 
treatment ft may be necessary to give trans- 
fusions of whole blood or plasma. If oral feed- 
ing is a problem, tube feeding may be neces- 
sary 

Without treatment, SO-TSfo of kwashiorkor 
victims die 


Moodie, A, Kwashiorkor; foUow'Up studies. 
J.Pediat 58'392-405, 196J. 


HEREDITARY 
METABOLIC DISEASES 


The concept of genetic control of metab- 
olism has been recognized for more than 50 
years, but the number of diseases which are 
now considered to be hereditary metabolic 
disorders has increased most rapidly during 
the past decade Garrod s original description 
of 4 Inborn errors of metabolism in 1908 was 
regarded with Interest, but these disorders 
were largely considered to be rare medical 
curiosities of little clinical importance. The 
more than 300 hereditary metabolic disorders 
about which we now have at least some knowl- 
edge Include common and uncommon, benign 
and serious diseases, metabolic disturbances 
Involving almost every class of biochemical 
substance, and diseases of all organs and tis- 
sues of the body. 

Information about metabolic abnormailtlea 
is not only of importance In furthering our 
understanding of disease processes, but is 
fundamental to a proper therapeutic approach 
to (hem. Old concepts of hereditary trans- 
mission of physical Iralts simply as dominant 
or recessive have bad to be modified to explain 
the ‘•asymptomatic carriers” of hereditary 
traits. Biochemical studies on relatives of 
patients with hereditary metabolic disorders 
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may reveal deficiencies not clinically mani- 
fest Recognition of the heterozygote carrier 
may be of extreme value from a eugenic point 
of view (in preventing potentially incompatible 
matings) and from the standpoint of the health 
of the individual (by special dietary control, 
appropriate medication and avoidance of drug 
idiosyncrasies) 

Determination of the genetic basts of meta- 
bolic disorders is made by a careful family 
history and appropriate biochemical studies on 
the patient and on available relatives Bio- 
chemical studies may Include the determina- 
tion of essential blood constituents abnormal 
protein molecules specilic enzymes abnor- 
mal metabolites electrolytes renal trans 
port mechanisms and tolerance or restriction 
tests with food or chemicals 

Several of the hereditary metabolic dis- 
orders as they relate to specific organ systems 
are discussed in other sections of this book 
Examples of other well known unusual, or 
recently described metabolic disorders are 
Included In this chapter 

A glossary of genetic terms may be found 
in the Appendix (p 808) 


DEFICIENCy OF PLASMA 
PROTEIN FRACTIONS 


Agammaglobulinemia A HypoglobulLnemla 

Congenital agammaglobulinemia is a rare 
sex-linked recessive hereditary disorder due 
to deficiency or absence of gamma globulin 
It occurs only in males and is manifest cllni 
cally by recurrent bacterial Infections The 
response to viral infections Is usually normal 
Immunologic responses (e g blood typing 
immunization) fail to occur The diagnosis is 
confirmed by demonstration of marked de- 
ficiency or absence of gamma globulin 
electrophoretic or immunologic methods 

Treatment consists of monthly lifetime 
I M injections of 0 1 Cm /Kg of human 
gamma globulin, early recognition of bacterial 
infections and treatment at the time of Infec- 
tion with gamma globulin and appropriate antl- 
infective agents 

Secondary agammaglobulinemia (prefer- 
ably referred to as hypogtobullnemia) occurs 
most commonly in older children or adults 
It Is usually secondary to one of the following 
diseases (1) Diseases associated with i^po 
protelncmia (e g , liver disease, nephrosis 
malnutrition congenital panhypoproteinemia, 
transient dysprotelnemia) or (2) neoplastic 
diseases (eg, multiple myeloma, lymf^oma. 


lymphatic leukemia) It usually manifests it- 
self by recurrent infections but Immunologic 
response is usually present Although the 
gamma globulins are decreased, they rarely 
fall to the very low or disappearance levels 
characteristic of primary agammaglobullnenili 
Treatment Is directed at the primary dis- 
ease. and gamma globulins are given as lor 
primary agammaglobulinemia Do not use 
antibiotics prophylactlcally. but treat infec- 
tions with appropriate antibiotics as they occu: 


Gltlln D . k others The gamma globulins an 
their clinical significance New England J 
Med 260 21-7 1959 

Analbuminemia 

Congenital analbuminemia is a rare dis- 
order caused by the failure to properly syn- 
thesize albumin Serum albumin is low or 
absent and total serum proteins are low 
Clinical findings consist of edema and hypo- 
tension 

Treatment consists of administering pUs* 
ma or serum albumin 

Gordon R S . Jr . Aethers Idiopathic hyps 
albumlnemla Ann Int Med 51 553*76, 
1959 
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Methemoglobinemia 

Congenital methemoglobinemia is cause 
either by a deficiency in the specific enzyme 
required in conversion of methemoglobin to 
hemoglobin or by the presence of an abnornw 
hemoglobin M Clinically it is manifeste^ 
a persistent gray cyanosis not associated wiW 
cardiac or respiratory abnormality, and by 
easy fatigability dyspnea tachycardia aM 
dizziness with exertion The venous ® 

brown the oxygen capacity of arterial blood ^ 
reduced and excessive amounts of methenJO 
globin are present In the blood 
Continuous administration of 
blue by mouth 240 mg daily will 
symptoms and cyanosis in some cases * 
prognosis for life is good 

Breakey V K St G , Gibson Q H , <■ D C 
Harrison Familial idiopathic methaemo 
globinaemia Lancet l*93S-8, 1951 
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DISORDERS OF 
AMINO ACID METABOUSM 


Albinism 

Albinism is a congenital disorder associ- 
ated with the absence of tyrosinase In the 
melanocytes and manifest clinically by the ab- 
sence of pigment in the skin, hair, and eyes 
The skin and hair are white, the Indes reddish 
and the pupils are red Photophobia, nysteg- 
rous, and defective vision may occur 

There Is no specific treatment 


Campbell. B . & D Swift Partial albinism 
JAMA IBl-lloa-l. 1962 
Falls, H F Albinism Tr Am Acad Ophth 
57 324-30. 1953 

Alkaptonuria. 

Alkaptonuria is a rare metabolic disorder 
Inherited as a recessive trait It is due to 
absence from the liver of an enzyme homo 
gcntlslc oxidase, which is necessary for the 
oxidation of homogentialc acid Absence of 
the enzyme permits hemogentlsic acid to be 
excreted unmetaboUzed in the urine Diapers 
or clothing may be stained with homogentialc 
acid in the urine Staining of the cartilage of 
the noae and ears (ochronosis) may occur in 
older patients sometimes causing cartilaginous 
degeneration of joints and severe arthritis The 
urine teat for homogentisic acid (with dilute 
ferric chloride solution) produces a transient 
deep blue color 

No specific treatment is available 


Galdston, M , Steele, J M & K DobrJner 
Alcaptonuria and ochronosis, with a report 
of th ree pailenXs jod -mz-iahnUr AtuiU/m lo 
two Am J Med 13 432-52, 1952 
Martin, W J , Aethers Alkaptonuria report 
of 12 cases Ann Int Med 42 1052-64 1955 

Phenylketonuria (Phenylpyruvlc Oligophrenia) 
Phenylketonuria Is a not uncommon meta- 
bolic disorder inherited as a recessive trait 
It is due to absence of an enzyme, phenylal- 
anine hydro:9?lase, which Is capable of con- 
verting phenylalanine to tyrosine Phenylal- 
anine accumulates in the blood and the deami- 
nation product, phenylpyruvic acid is excreted 
In the urine If untreated, mental retardation 
and schizoid changes almost invariably occur, 
frequently to a marked degree Patients are 
most often blue-eyed blonds and, because of 
pigmentary detects, are predisposed to photo- 
sensitivity and eczema Physical dc>elopment 
is usually hormal There may be signs of 
cxtrapyramidal involvement, with tremor. 


ataxia, and hypertonicity in two-thirds of caSgs 
Perspiration Is usually excessive Convulsions 
may occur Encephalography may show fron. 
tal lobe atrophy Phenylpyruvic acid may be 
demonstrated in the unne if a dark green col^j. 
results when dilute ferric chloride is added ttj 
acidified urine Serum phenylalanine levels are 
more defmltlve 

A diet low in phenylalanine, when started 
in the first few weeks of life, usually prevents 
mental retardation In more established cas^s 
such a diet may occasionally arrest or im- 
prove the condition 


Homer, F.A., Aethers Termination of 
dietary treatment of phenylketonuria New 
England J Med 266 79-82. 1962 

Maple Sugar Urine Disease 

Maple sugar urine disease is a rare 
familial disorder caused by the absence of 
amino acid decarboxylase resulting In a dis- 
order of metabolism of essential branched- 
chalB ammo acids Symptoms appear in the 
first week of life and consist of spasticity, 
opisthotonos irregular respirations, and 
feeding difficulties The urine has a maple 
sugar odor 

No effective treatment is available 
Death occurs within weeks to months 


Dancls. J . Levitz, M ARC Westall 
Maple syrup urine disease Pediatrics 
25 72-9. 1960 

Cystathlonlnurla 

Cystathionlnuna Is a rare inborn disorder 
of amino acid metabolism probably related to 
a deficiency of cystathionine enzyme It 
rJiiFR? .mr.atvJ iThr.re Jj> .no 

treatment 

Glycinuria. 

Glyclnuria is a genetic metabolic disorder 
due to a defective renal transport mechanism 
for glycine It causes increased glycine ex- 
cretion in the urine and a tendency toward 
nephrallthlasla Otherwise health is unim- 
paired 

Treatment consists of adequate hydration 
Low -protein diets are of questionable value 

Cysttnuria 

Cystlnuria is a hereditary metabolic dis- 
order due to a defective renal transport mech- 
anism for dibasic amino acids Because of 
Impaired renal tubular reabsorptlon of cystine, 
lysine, arginine, and ornithine, these dibasic 
amino acids are excreted in the urine Since 
^stine Is relatively insoluble In neutral or 
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acid solution, urinary calculi of almost pure 
cystine are common 

Treatment is aimed at preventing stone 
formation by increasing the fluid intake and 
alkallnizlng the urine In severe cysUnurla 
It may be necessary to control urinary excre 
tlon of cystine by administration of a low- 
methionine (and low cystine) diet 


Smith, D R , Kolb, F O , & H A Harper 
The management of eystinuna and cystine- 
stone disease J Urol 8161-71, 1959 

Fanconi’s Syndrome 

Fanconl’s syndrome is a hereditary meta- 
bolic disorder, presumably of multiple causes 
and associated with multiple defects of the 
renal transport mechanisms It is manifested 
cUnlcally by emaciation, dwarfism renal 
licketB or osteomalacia (resistant to vitamin 
D in the usual doses), dehydration, hypophos 
phatemla. spontaneous fractures polyuria, 
aminoaciduria proteinuria, and glycosuria 
The disorder may not become evident until 
adult life and should be suspected in any case 
of spontaneous fracture, glycosuria, and 
aminoaciduria 

Treatment, which is usually Ineffective, 
consists of giving large doses of vitamin D 
alkaUnleation of (he urine with sodium or po 
tassium bicarbonate, and adequate hydration 
Patients usually die of renal failure 


Chisolm, J J , Jr The clinical significance 
of aminoaciduria J Pedlat SS 303 14, 

1959 

Harper, H A , & others Renal aminoaciduria 
Report of two cases, with studies of amino 
acid excretion patterns Am J Dis Child 
84 327-39, 1952 

Hartnup's Disease (H Disease) 

Ilartnup s disease is a rare genetic defect 
in the renal transport mechanism for trypto- 
phan Clinical findings consist of dermatitis, 
cerebellar ataxia, mental retardation, amino- 
aciduria, and increased excretion of indole and 
indlcan compounds 

Treatment consists of hydration to pre- 
vent the formation of renal calculi Dietary 
protein restriction and treatment with raacin- 
amide are of questionable value 

I,euclne Sensitivity Disease 

Leucine sensitivity disease is a genetic 
metabolic disorder characterized by abnormal 
hypoglycemia and is due to leucine sensitivity 
Clinically it is manifest as hypoglycemia, 
flushing, sweating, and convulsions 
No specific treatment is available 


Cochrane, W.A , & others* Familial hypo- 
glycemia precipitated by amino acids J 
CUn Invest 35 411-22, 1956 
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CARBOHYDRATE METABOLISM 


Fructosuria. 

Fructosuria is an inborn error of metab- 
olism which is probably due to a deficiency of 
the enzyme fnictokinase, resulting in elevated 
blood levels of fructose and excretion of fruc- 
tose in the urine There are no clinical mani- 
festations, and no treatment is necessary 
However, if the diet contains large quantities 
of foods rich In fructose and sucrose, a con- 
siderable proportion of dietary carbohydrate 
may be lost 


Lenzner, A R Fructosuria* report of a 
case Ann Int Med 45 702-6, 1956 

Galactosemia 

Galactosemia is an inborn error of meUb* 
olism which is due to a deficiency of the en- 
zyme galactose-l -phosphate uridyl transferase 
This enzyme is necessary for the conversion 
of galactose to glucose Clinically the dis- 
order becomes manifest soon after birth by 
feeding problems, vomiting, diarrhea, ab- 
dominal distention, hepatomegaly, jaundice, 
ascites cataracts, mental retardation, and 
elevated blood and unne galactose levels 
Exclusion from the diet of milk and all 
foods containing galactose and lactose for the 
first three years of life will prevent the above 
manifestations if instituted before the fourth 
month, and will bring about improvement in 
those patients In whom symptoms and signs 
have already appeared 

Donnell, ON, Bergren, W R , & H S 
Cleland Galactosemia P Clin North 
America 7 315-32. I960 

Von Gierke's Disease 

Von Gierke’s disease is a rare inborn 
error of metabolism characterized by the 
cessive deposition of glycogen In the liver an 
kidney, secondary to a deficiency of the en- 
zyme gluco8e-6-pho8phat3se, which is re- 
quired for the degradation of glycogen to g n* 
cose The disorder becomes manifest in in 
fancy or early childhood by easy 
hepatomegaly (glycogen deposition) and . 
glycemta and ketosis (unavailability of glue®* 
with resulting shock and convulsions 
rum glucose does not respond to the epineph 
rlne test 
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Treatment is directed toward improvement 
of nutrition and correction of the hypoglycemia 
by frequent feedings Corticotropin or the 
corticosteroids may be of some value Death 
usually occurs in infancy or childhood, but If 
the patient survives this period the symptoms 
usually improve as the child grows older 


Leading article Diseases of glycogen storage 
Lancet l'206-7, 1961 

McArdle's Syndrome. 

McArdle’s syndrome is a hereditary ab- 
sence of muscle phosphorylase. resulting In 
an inability to convert glycogen to glucose In 
muscle. Clinically there are no symptoms 
other than a myopathy characterized by weak- 
ness, stiffness, pain, and prolonged contrac- 
ture of the skeletal muscles with moderate 
exercise A transient myoglobinuria is noted 
This myopathy is not evident In resting mus- 
cle 

Treatment consists of limitation of phys- 
ical exercise and adequate diet Glucagon I M 
3 times a day has been reported to be of value 


Schmid, R . & L Hammaker Hereditary 
absence of muscle phosphorylase New 
England J ^fed 264 223-6. 1961 

Pentosuria 

Pentosuria is a rare inborn error of 
metabolism due to the absence of xylulose 
reductase, resulting in the excretion of 
pentoses In the urine and a positive reduction 
test It is benign and asymptomatic and re- 
quires no treatment 


Bozlan, R C , A P Touster* Essential pento 
Eurla renal or enzymic disorder Nature 
184 463-4, 1959 
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Gaucher's Disease. 

Gaucher’s disease Is a familial disorder 
of excess kerasin storage In the reticuloendo- 
thelial cells Proliferation of these abnormal 
cells causes progressive hepatomegaly, spleno- 
megaly, and skeletal lesions, with bone frac- 
ture at the site of the lesions The disease 
may have its onset at any age, although onset 
Is usually in childhood Anemia, jaundice, 
thrombocytopenia, and at times neurologic 
lesions may also be present The course of 
the disease Is variable In children it usual- 
ly progresses rapidly, resulting In death in 


a few months, in older adults, it progresses 
so slowly that the patient often dies of inter- 
current disease 

Treatment is supportive Splenectomy is 
indicated only when hypersplenlsm develops 


Hsla, D.Y-y , Naylor. J , & J A Bigler* 
Gaucher’s disease report of two cases in 
father and son and review of the literature 
New England J Med 261 164-9, 1959 
Levin, B • Gaucher's disease, clinical and 
roentgenologic manifestations Am J. 
Roentgenol 8S 685 96. 1961 

Llpogranulomatosls . 

Lipogramilomatosis is a congenital dis- 
order of Upid metabolism due to excessive 
storage of lipoglycoprotein in the subcutaneous 
and periarticular tissues ft becomes mani- 
fest shortly after birth by sensitivity and 
swelling of the extremities and a hoarse, weak 
cry There is a progressively severe gener- 
alized involvement of the joints associated 
with subcutaneous and periarticular nodules 
Fixation of the laryngeal cartilage results in 
dysphonia, and pulmonary infiltration produces 
dyspnea Fever is variable 

There is no known effective treatment 


Parber, S Cohen, J , & L L Uzman Lipo- 
granulomatosis J Ml Sinai Hosp 24 816- 
37, 1957 

Neimann-Pick Disease (Sphingotnyelin Lipi- 
dosis). 

Neimann-Pick disease Is a rare, geneti- 
cally determined, recessive disorder charac- 
terized by the excessive storage of phospholip- 
ids, especially sphingomyelin. In the reticulo- 
endothelial system Manifestations occur early 
in Infancy and consist primarily of hepatospleno- 
megaly and CNS Involvement, with mental re- 
tardation and convulsions- Other symptoms and 
signs Include diffuse pulmonary infiltrations, 
cutaneous lesions, a cherry-red macular spot, 
gastrointestinal bleeding, lymph node enlarge- 
ment. thrombocytopenia, anemia, and foam 
cells in hepatic or marrow biopsies 

Treatment is supportive Death usually 
occurs during childhood 


Crocker, A.C , &S Farber* Niemann-Plcfc 
disease A review of eighteen patients 
Medicine 37 1-95, 1958 

Plasma Lipid Disturbance (Bigler). 

Plasma lipid disturbance is a hereditary 
lipid disorder manifested by an increase of 
phospholipids and triglycerides in the plasma, 
resulting in physical and mental retardation 
and hepatomegalv 

Treatment Is symptomatic 
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Bigler, J.A . , & others* An inborn error of Upld 
metabolism Pediatrics 23 644-Sl, 1959 

Familial Essential Xanthomatosis. 

Familial essential xanthomatosjs is a 
genetically determined dominant disorder 
characterized by the excessive storage of 
cholesterol and its esters in th" reticuloendo- 
thelial system Cholesterol is deposited In 
the skin (xanthoma tuberosum et planum) 
blood vessels, eyelids (xanthelasma) endo- 
cardium and tendons Premature arterio- 
sclerosis and myocardial in/arctions are com- 
mon The total and esterlfied serum choles- 
terol is elevated 

Treatment consists of the use of polyun- 
saturated fats in the diet and possibly the use 
o' the various commercially available oral 
cJjolestwnl-lnwrxin^ agents Sujg 2 ca) re- 
moval of deposits may be required when they 
interfere ^dth function or for cosmetic reasons 
(xanthelasma) 


Curavich, J L Familial hypercholesterol* 
emie xanthomatosis Am J Med 26 8 29 
1999 


DISORDERS OF 
PORPHYRIN METABOLISM 


The porphyrins are cyclic compounds con- 
taining 4 pyrrole rings which are the precur 
sore of hemoglobin and of other Important en- 
zymes and pigments Heme la the complex of 
iron and porphyrin which unites with the pro- 
tein globin to form hemoglobin Disorders 
of porphyrin metabolism, which may be hered- 
itary or acqvured are due to disturbances in 
the anabolic sequence of porphyrin metaboUsm 
Several porphyrlc syndromes are recognized 
(1) hereditary porphyrias, either beetle 
(hepatogenic) or erythropoietic (congenital), 
and (2) acquired porphyrinurias 

Hepatic Porphyrias 

The hepatic porphyrias are mendellsn- 
domlnant hereditary disorders characterized 
by excessive production of porphyrins and re- 
lated compounds by the liver They become 
clinically and biochemically manifest only 
after puberty Mixed or combined hepatic 
porphyrias may occur The porphyrlc trait, 
as manifested biochemically, may exist in 
completely asymptomatic individuals 

A Acute, Intermittent Porphyria This 
Is the most common type of porphyria It ia 


characterized by attacks of gastrointestinal 
symptoms (abdominal colic, vomiting, and 
constipation), CNS symptoms (flaccid paraly- 
sis, peripheral neuritis, psychic disturbances 
and convulsions), and sinus tachycardia Pho- 
tosensitivity does not occur The urine, which 
contains porphobilinogen, is often colorless 
vdien freshly voided, but may darken on stand- 
ing or when exposed to ultraviolet light The 
modified Ehrlich test of the urine (Watson- 
Schwartz test) ia positive Type III copro- 
porphyria and uroporphyrin may be excreted 
In the urine In large quaniities Acute attacks 
may be precipitated by barbiturates, alcohol 
and many other chemicals, as well as by 
menses pregnancy (postpartum) Infections 
and psychic trauma 

Treatment is nonspecific Phenothlazine 
drugs given eariy in the attack may lessen lie 
severity of symptoms All other drugs or 
toxins (especially barbiturates and alcohol) 
must be avoided 

The over-all mortality rate is iS-20% 
Death usually occurs as a result of motor 
paralysis during an acute attack Most pa- 
tients, however survive acute attacks, and 
the prognosis for life Is much better than ns 
formerly believed 

B Porphyria Cutanea Tarda This type 
occurs most commonly In middle-aged persons 
Although It IS usually hereditary, it may oc- 
cur secondary to other liver disorders There 
is varying photosensitivity of the skin, result- 
ing in eczema vesicles, and bullae The he* 
patic content of porphyrin is greatly increase 
and liver function is impaired Mild jaundice 
may be present There is no porphobllinogea 
m the urine but there is an abnormally hl^ 
excretion of uroporphyrin and coproporphy*^” 

Treatment consists of protection of skin 
from strong light and complete abstinence 
from alcohol 

Erythropoietic Porphyria. 

This is a rare inherited disorder trans- 
mitted as a mendeUan-recesslve trait It s 
usually evident from birth and is due to an 
normality of developing normoblasts in the 
bone marrow which causes Increased proou' 
tion of porphyrin It is characterized by r*^ 
urine, pink teeth which fluoresce with ultra 
violet light, cutaneous photosensitivity wit 
resultant vesicles, bullae, and scarring a 
pigmentation of the skin, hepatosplenornegw- 
and anemia Porphobilinogen is absent t''® 
the urine but there are large amounts of 
I coproporphyrin and uroporphyrin in the 
and urine 
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Treatment consists of protection against 
sunlight and ultraviolet light, splenectomy may 
sometimes be of value when hemolysis is pres- 
ent 

Acquired (Secondary) Porphyrinurias 

Secondary or ''symptomatic ’ porphyrlnu- 
nas (coproporphyrinurias) may follow poison 
ing with lead or other heavy metals and many 
other organic and inorganic poisons They 
may also occur in the hemolytic and pernicious 
anemias parenchymal liver disease, obstruc- 
tive jaundice, the collagen diseases. andC^^ 
disorders 


Kark, R M Clinical aspects of the major 
porphyrinopathies M Clin North America 
39 11-30. 1955 

Martin W J , & F J Heck The porphyrins 
and porphyria A review of 81 cases Am 
J Med 20 230-50, 1956 

Watson C J Porphyru Advances Int Med 
6 235 99 1954 

Watson C J The problem of porphyria 
New England J Med 263 1205 IS. 1960 


MISCELLANEOUS 
OTHER METABOLIC DISORDERS 


CysUe Fibrosis 

Pancreatic cystic fibrosis Is a recessive 
inherited disease causing dysfunction of the 
exocrine glands of the pancreas respiratory 
system, and sweat glands It usually begins 
in Infancy and Is manifested by steatorrhea 
malnutrition repeated pulmonary infections 
bronchitis viscid sputum and excessive 
sodium and chloride loss in the sweat (leading 
often to heat exhaustion in hot weather or 
during febrile episodes) Pancreatic enzymes 
are present in decreased amounts In the stools 

Treatment consists of a hlgh-protein diet 
moderate fat restriction, high doses of vita- 
min A. and pancreatln to aid digestion In- 
fections (especially respiratory Infections) 
should be guarded against and treated prompt- 
ly with antibiotics when they occur 

The disease is not curable, but since Its 
recognition as a disease is only recent, long- 
term survival figures are not available 


Schwachman, H , & L L Kulczyckl Long 
term study of 105 patients with cystic 
fibrosis Am J Dls Child 96 6-15, 1958 

Gargoyliam (Hurler’s Syndrome) 

Gargojlism Is a rare hereditary metabolic 
disorder associated with the accumulation of 


mucopolysaccharide In the tissue It results 
in grotesque facies mental deficiency, changes 
in bone shape, widening of sutures comeal 
opacities and finally heart failure Dwarfism 
is usually present The clinical features oc- 
cur early, remain unchanged for years, and are 
most frequently found in incomplete clinical 
forms 

Treatment is symptomatic 


Dorfman, A , & A E Lorinez Occurrence 
of urinary acid mucopolysaccharides in the 
Hurler syndrome Proc Nat Acad Sc 
(U S ) 43 443-6. 1957 

fhrlmary (Idiopathic) Hemochromatosis. 

Primary hemochromatosis is a rare 
hereditary metabolic disorder characterized 
by the generalized deposition of hemosiderin 
in the tissues especially the liver and pan- 
creas The disorder is presumably due to a 
metabolic fault which permits the accumula- 
tion of iron in the body following excessive 
absorption of iron from the Intestine It oc- 
curs almost exclusively in males between the 
ages of 50 and 60 Clinically there is bronz- 
ing of the skin a nodular firm enlarged 
liver and manifestations of cirrhosis and 
severe diabetes Myocardial fibrosis leading 
to heart failure is not uncommon 

Treatment consists of removal of the ex- 
cess iron by repeated phlebotomies or chelating 
agents and treatment of diabetes mellitus 


Rather L J Hemochromatosis and hemo 
siderosis Am J Med 21 857-66 1956 

Primary Hyperoxaluria (Oxalosis) 

Primary hyperoxaluria is a rare heredi- 
tary metabolic disease characterized by a 
continuously high urinary excretion of oxalate 
(unrelated to dietary intake of oxalate) It is 
probably related to a defect in glycine metabo- 
lism Clinically it is manifested fay progres- 
sive bilateral calcium oxalate urolithiasis, 
nephrocalcinosls and recurrent urinary tract 
infections Death usually occurs early as a 
result of renal failure or hypertension 

There Is no specific treatment, although 
hydration to increase solubility may be of 
some help 


Daniels. R A , & others ramlllal hyperoxa- 
luria Report of a family, review of the 
literature Am J Med 29 820-31, I960 
StauHer, M Oxatosis report of a case, with 
a review of the literature and discussion of 
the pathogenesis New England J Med 263 
3S6-90, 1960 
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Marfsn'B Syndrome 

Marfan's syndrome Is a mendellan-doml- 
nanl hereditary disorder of connective tissue, 
the basic metabolic defect of which remains 
unknown The disease Involves primarily the 
skeletal system the cardiovascular system, 
and the eyes but there are many other clinical 
manilestations These patients arc tall and 
thin The cirtremitles are long in relation to 
the trunk the hands are apider-llke (arachno> 
dactyly) with thin tapered webbed fingers 
Pes planus pea cams and hammer toes may 
be present ' Tower skull (long narrow and 
pointed head) and a high palatal arch are com- 
mon findings Winging of the scapulas and 
pigeon or funnel chests may occur Dislocation 
of the lens (ectopia lentiB). myopia detached 
retinas and other ocular abnormalities may 
be present Cardiovascular deformities may 
include dilatation of the aorta and pulmonic 
arteries with resultant valvular insufficiency 
dissecting aneurysm and occasionally atnal 
septal defect Serum mucoprotelns are low 
and urinary excretion of hydroxyproline is 
increased MUd Incomplete (aty^cal) forms 
of the disease may exist 

Treatment Is directed toward cardiovascu 
lar complications and is otherwise merely 
symptomatic and supportive 

Mortality during Infancy is high Death is 
usually due to cardiac complications 


Roark. J W The Marfan syndrome report 
of one case with autopsy special histologl 
cal study, and review of the literature 
Arch Int Med 103 123 32, 19S9 


AMYLOIDOSIS 


Amyloidosis is a poorly understood dis- 
order of protein metabolism which usually 
occurs secondary to chronic suppurative dis- 
ease but which may also occur as the so-called 
• primary type In patients without apparent 
prcexiftUng disease The onset is insidious, 
and the clinical manifestations may vary wide- 
ly depending upon the organs or tissues in 
which the peculiar homogeneous amorphous, 
proteinaceous amyloid substance is deposited 
There appears to be some relationship be- 
tween amyloidosis and the various other dis- 
eases associated with abnormalities of the se- 
rum globulin (e g . multiple myeloma) 

Four clinical types of amyloidosis have 
been described 


(1) Primary systemic amyloidosis a rare 
disorder, occurs in patients without kiio\™ 
preexisting disease Amyloid is deposited 
chiefly in mesenchymal tissues with result- 
ant involvement of many organs It is char- 
acterized by weakness, weight loss purpura 
tnacroglossia, lymphadenopathy hepato- 
splenomegaly, congestive heart failure ne- 
phrotic syndrome, and abnormality of senim 
proteins 

(2) Amyloidosis associated with multiple 
myeloma may be a variation of the primary 
systemic type but the relationship is uncer 
tain 

(3) Primary localized (tumor-formmg) 
amyloidosis is a rare disorder involving the 
upper respiratory tract (e g , the larynx) 
again in the absence of preexisting disease 
and without evidence of amyloidosis in other 
tissues 

(4) Secondary amyloidosis, the most 
common type is associated with chronic 
suppurative disorders Amyloid is deposited 
widely In parenchymatous organs (The liver 
spleen kidneys and adrenal glands are most 
frequently involved ) Tuberculosis is the 
most common predisposing cause, but the 
condition may also follow chronic osteemye- 
litis and other chronic wasting and suppura- 
tive disorders 

The diagnosis of amyloidosis is based 
first on a suspicion that it may be present, 
since clinical manifestationa may be varied 

and atypical Preexisting long*6tanditigtn.«* 

tlon or debilitating Illness should suggest the 
possibility of its existence Microscopic ex- 
amination of biopsy or surgical specimens 
after suitable staining procedures Is diagnos 
tic I V injection of Congo red In patients 
with systemic amyloidosis results in a 80- 
100% disappearance of the dye within one 
(normally less than 40% is removed) 

Treatment of localized amyloid "tumors 
is by surgical excision There Is no effec v 
treatment of systemic amyloidosis and ea 
usually occurs within 1-3 years Earlys^ 
adequate treatment of pyogenic infections 
probably prevent much secondary amjloi o 
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Briggs, G W Amyloidosis Arm liA M*d 
55 943-57, 1961 

Bukavina, J G . Mothers Primary syste 

amyloidosis a review and an experimw 
genetic, and clinical study of 29 cases 
Medicine 35 239-34. 1956 



Wald, M H Clinical studies of secondary 
amyloidosis in tuberculosis Ann Int Med 
43 383-95, 1955 


RETICULOENDOTHELIOSES 


The retlculoendothelioses Include several 
so called distinct clinical diseases eosinophilic 
granuloma, Hand-Schuller Christian disease, 
and Letterer-Slwe disease There is some 
feeling, however, that because the pathologic 
findings are similar and because some transi- 
tional cases have been reported, these clinical 
syndromes may actually represent different 
phases or stages of the same disease 

The retlculoendothelioses are not familial, 
and their etiology has not been determined 

Eosinophilic Granuloma. 

Eosinophilic granuloma Is a relatively be- 
nign disorder of the reticuloendothelial system 
which usually occurs in children but may occur 
at any age The characteristic skeletal le- 
sions, which begin In the marrow, show pro 
llferatlon of eosinophils and histiocytes Even- 
tually the lesion er^es the body cortex, caus- 
ing an enlargement In the area of involvement 
The lesions may be solitary or multiple, and 
usually occur In the skull and in the bones of 
the trunk and proximal portions of the extremi- 
ties The granulomas may be quite painful, 
and pathologic fractures may occur Fever, 
leukocytosis, eoslnophllla skin lesions. lym- 
phadenopathy, and pleurisy or interstitial 
pulmonary infiltrations occasionally occur 
X-rays show rounded areas of bony rarefac- 
tion. often punched-out The diagnosis is es 
tadiVstieo'by biopsy 

Treatment, consisting of currettement, ex- 
cision. or x-ray therapy, Is quite successful 

Letterer-Slwe Disease 

Letterer-Slwe disease is a usually rapidly 
progressive and fatal disorder of the reticulo- 
endothelial system which occurs most frequent- 
ly in infancy or early childhood and, rarely, in 
young adults The pathologic lesions consist 
of widespread proliferation of histiocytes 
which may Involve bone, but to a much greater 
extent than eosinophilic granuloma Involves 
the skin lymph nodes and viscera as well 
Clinical manifestations include fever, anemia, 
hemorrhagic tendency, lymphadenopathy, hep- 
atosplenomegaly, and skeletal and variable 
cutaneous lesions The diagnosis is made by 
biopsy of bone marrow or lymph nodes which 
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show characteristic nonlipid-containing histl^. 
cytes 

Treatment Is symptomatic and supportive 
Antibiotics may be required for the treatment 
of secondary Infection Corticosteroids have 
not been of value X-rays may halt the progx 
ress of bone lesions 

Haad-Schuller-Chrlstian Disease (Cranial 
Xanthomatosis) . 

Hand-Schuller Christian disease is a chrOn 
Ic disorder of the reticuloendothelial system 
characterized by lipoid cell hyperplasia and 
proliferation of histiocytes The onset la in 
early childhood Classical clinical features 
include unilateral or bilateral exophthalmos, 
softened areas of the skull and other mem- 
branous bones, and diabetes insipidus Otitl^ 
media is a common presenting complaint 
Multiple small cutaneous plaques may appear 
on the skin, often resembling seborrheic der- 
matitis Lymphadenopathy, hepatospleno- 
megaly, and anemia often occur Blood cho- 
lesterol levels are often normal Bony defects 
In the skull and flat bones are readily seen oq 
x-ray 

No specific treatment is available although 
low fat diets have been recommended The 
course is chronic and relatively benign unless 
there Is extensive involvement of vital organs 
X-ray therapy may be of value In the treat 
ment of specHic local lesions 


Avery, M E . McAfee, J O . & H Q Guild 
The course and prognosis of reticuloendo- 
thellosis Am J Med 22 836-53. 1957 


CRYOGLOBULINEMIA 


Cold precipitatable serum globulins have 
been demonstrated to a greater or lesser de- 
gree in a wide variety of disease states (e g , 
collagen diseases, chronic bacterial or proto-, 
zoat Infections. leukemias, lymphomas, and 
multiple myeloma), and in a few cases no pri-. 
mary cause can be determined The cryo- 
globulins resemble normal gamma globulin 
except for their propensity to precipitate wheij 
exposed to lowered temperatures The finding 
of cryoglobulinemia Is often without any appar. 
ent significance It is assumed that when 
symptoms do occur as a result of cryoglobu- 
linemia, the abnormal protein, on cooling 
precipitates in smaller vessels and causes in-, 
creased viscosity, stasis thrombosis or 
hemorrhage 
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Clinical manifestations may include a 
Raynaud-like phenomenon on exposure to cold, 
oronasal bleeding, purpura, petechiae, retinal 
vascular constriction and hemorrhage, urti- 
caria, and mottling, ulcerations, necrosis, 
and gangrene, especially In dependent areas 
Cryoglobulins In significant concentrations 
(30 mg /lOO ml ) may be demonstrated In the 
blood 

Treatment consists of preventing exposure 
to cold and, when possible, treatment ol the 
underlying disease In general, treatment is 
unsatisfactory 


Farmer, R G , Cooper, TP , & C A 

Pascuzzi Arch Int Med 106 483-59. 1960 


MACROGLOBUUNEMIA 


Macroglobulinemia is a rare chronic dis- 
order of unknown cause characterized by the 


formation of abnormal serum proteins of largt 
molecular weight, weakness, weight loss, tre 
quent infections, pallor, lymphadenofathy, 
hepatosplenomegaly, osteoporosis edema. 
Raynaud's phenomenon, bleeding tendency, 
and usually a markedly increased erythrocyte 
sedimentation rate It may occur In a so- 
called primary form or may be secondary to 
(or associated with) leukemia, multiple mye- 
loma, lymphoma, sarcoma, carcinoma, chron 
ic granulomatous Infections, chronic liver or 
kidney disease, collagen disease, amyloidosis 
and cryoglobulinemia Serum macroglobulms 
may be demonstrated by characteristic physi- 
cochemical electrophoretic and ultracentrif- 
ugal patterns 

Treatment, which is symptomatic and sup- 
portive, is usually Ineffective The course 
and prognosis of secondary macroglobuline- 
mias are those of the underlying disease 


RItzman, S E . bothers- The syndrome of 
macroglobulinemia Arch Int Med 105 
S39 8S 1960 
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Infectious Diseases: Viral & Rickettsial 

Henry Broinerd. J. Rtitph Audy. & Icon Lewis 


VIRAL DISEASES 


RUBEOLA 
/M easiest 


Essentials of Diagnosis 

• Prodrome of fever, coryza, cough, 
conjunetivltla. photophobia. Kopltk's 
spots. 

• Rash brick-red, irregular, maculo- 
papular, onset 4 days after onset of 
prodrome, face to trunk to extremities 

* Leukopenia 

* Exposure 14 days before rash 

There is usually little difficulty^ in 
diagnosis when the complete clinical 
course is viewed During the pro- 
dromal stage measles may be mis- 
taken for an acute respiratory infec- 
tion, the rash may be confused with 
drug rash infectious mononucleosis, 
or the other exanthematous diseases 

General Considerations. 

Measles is a systemic viral infection 
transmitted by inhalation of Infective drop- 
lets. Its highest age incidence is in young 
children. One attack confers permanent im- 
munity. CommunicabUi^ is greatest during 
the pre-emptive stage, but continues as long 
as the rash remains 

Clinical Findings. 

A Symptoms and Signs Fever is often 
as high as 40-40 6*C. (104-105*F ). It per- 
sists through the prodrome and rash (about 7 
days), but may remit briefly at the onset of 
rash. Malaise may be marked. Coryza re- 
sembles that seen with upper respiratory in- 
fections (nasal obstruction, sneezing, and sore 
throat). Cough Is usually persistent and non- 


productive, and arouses the suspicion of pneu- 
monia Conjunctivitis, with redness, swell- 
ing. photophobia, and discharge, aids in dis- 
tinguishing measles from respiratory infections 
Koplik’s spots usually appear about 2 
days before the rash and last about 4 days 
They appear as tiny "table salt crystals" on 
the dull red mucous membranes of the inner 
aspect of the cheeks and often on the inner 
conjunctival folds and vaginal mucous mem- 
branes They are pathognomonic of measles. 
The mucous membranes are erythematous. 

A yellowish exudate may appear on the tonsils. 
The tongue Is coated in the center, the tip and 
margins are red Moderate generalized lym- 
phadenopathy is common Splenomegaly 
occurs occasionally. 

The rash usually appears first on the face 
and behind the ears 4 days after the onset of 
symptoms The initial lesions are plnhead- 
stzed papules which coalesce to form the 
bnck-red, irregular, blotchy maculopapular 
rash which may further coalesce in severe 
cases to form an almost uniform erythema on 
some areas of the body By the second day 
the rash begins to coalesce on the face as it 
appears on the trunk. On the third day the 
rash is confluent on the trunk and begins to ap- 
pear on the extremities. The rash begins to 
fade on the face on the third day and there- 
after fades in the order of its appearance. 
Hyperpigmentation remains m fair-skinned 
individuals and severe cases. Slight desqua- 
mation may follow. 

B Laboratory Findings Leukopenia is 
usually present unless secondary bacterial 
complications exist. Febrile proteinuria is 
present. 

Complications. 

Secondary bacterial infections are com- 
mon. Streptococcic, staphylococcic, pneu- 
mococcic. and other infections should be 
suspected if fever persists after the rash has 
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munity The Incubation period is 14 21 days 
(average 16) The period of communicability 
is not known but the disease Is probably traos 
missible before the rash appears 

Clinical Findings 

A Symptoms and Signs Fever and 
malaise usually mild may precede the emp 
tlon by one day Mild coryza may be present 
Pain and tenderness In the posterior cervical 
Ivmph nodes may precede the rash Joint 
pain is occasionally prominent in adults 

Posterior cervical and postauricular 
lymphadenopathy is very common Erythema 
of the palate and throat sometimes blotchy 
may be noted A fine pink roaculopapular 
rash appears on the face trunk and ex 
tremlties in rapid progression (2 3 days) and 
fades <ju ckly usually lasting one day in each 
area 

B Laboratory Findings Leukopenia may 
be present early and may be followed by an 
increase in plasma cells 

Complleatloos 

Fetal abnormalities constitute a serious 
threat n rubella occurring during the first 
trimester of pregnancy Encephalitis throm 
bocytopenic purpura and streptococcic phar 
yngitls and adenitis occur rarely 

Prevention 

Pregnant women who have been exposed to 
rubella should be given 5 20 ml of immune 
serum globulin (gamma globulin) I M In an 
effort to prevent or modify the disease 

Treatment 

A General Measures Aspirin as re 
quired for symptomatic relief 

^ TTesrtmBTrt ol Comp^'icatlons Fnceph 
alitls and thrombocytopenic purpura can only 
be treated symptomatically Secondary strep 
tococclc pharyngitis should be treated with 
penicillin 

Prognosis 

The illness rarely lasts longer than 3 4 
days Fatality is extremely rare 


Ingalls T II (t others Preventive medicine 
and epidemiology rubella Its epidemi 
ology and teratology Am J M Sc 239 383 
83 19C0 


CYTOMEGALIC INCLUSION DISEASE 


Cytomegalic Inclusion disease is a viral 
Infection usually latent in infants and child n 
Clinically apparent Infections occur in new 
bom infants following transplacental trans 
mission and are manifested by jaundice hemo 
lytic erythroblastic anemia thrombocytopenia 
with a hemorrhagic tendency hepatospleno 
megaly chorioretinitis encephalitis and 
microcephaly The disease may occur also 
in older children debilitated by other illnesses 
Typical cytomegalic cells may be Isolated 
from the urine or adenoids In both clinical and 
latent cases 

No treatment is available Cl nlcally ap 
parent cytomegalic inclusion disease is usual 
ly fatal 


VARICELLA 

(Chiekenpox) 


Essentials of Diagnosis 

• Mild symptoms (fever malaise) just 
preceding or simultaneoue with enipdon 

• Rash pruritic centripetal papular 
changing to vesicular pustular and 
finally crusting 

• Leukopenia 

• Exposure 14 20 days previously 

Occurrence mainly in children with 
a history of exposure about 2 weeks 
previously aids in differentiating vari 
cella from pemphigus dermatitis 
herpetiformis and pustular syphilis 
distribution distinguishes it from her 
pes zoster and smallpox 

General Considerations 

Varicella is a viral disease spread by 
Inhalations of infective droplets or crusts 
Most cases occur in children One attack 
confers permanent immunity The vims is 
related to that of herpes zoster The Incu 
bation period is 10 20 days (average 14 days) 

CUzdcal Findings 

A Symptoms and Signs Fever and 
malaise are usually mild in children more 
severe in adults Itching is characteristic o 
the eruption Vesicular lesions quickly rup^ 
taring to form small ulcers may appear f 
in the orophatynx The rash la most prom 
nent on the face scalp and trunk but to s 
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lesser extent commonly involves the ex- 
tremities (centripetal). Maculopapulea are 
succeeded in a few hours by vesicles which 
quickly become pustular and eventually form 
crusts. New lesions may erupt for 1-5 days 
(usually 3 days), so that all stages of the 
eruption are generally present simultaneously. 
The crusts usually slough in 7-14 days. The 
vesicles and pustules are superficial, el- 
liptical. and have slightly serrated borders. 

B Laboratory Findings Leukopenia is 
commonly present. Multinucleated giant cells 
may be found In scrapings of the base of the 
vesicles. 

Complications. 

Secondary bacterial infection of the 
lesions is common and may produce a pitted 
scar. Cellulitis, erysipelas, or surgical 
scarlet fever may occur. 

Pneumonia may be due to varicella virus 
or secondary bacterial Infection. 

Encephalitis may follow the eruption. 

Death may occur In patients receiving 
corticosteroid therapy. 

Prevention. 

Temporary passive protection irregularly 
follows 1 M. administration of 20 ml of con- 
valescent serum, but Uiis is rarely warranted. 

Treatment. 

A General Measures Isolate the patient 
until primary crusts have disappeared and 
keep at bed rest until afebrile Keep the skin 
clean by means of frequent tub baths or show- 
ers vihen afebrile. Calamine lotion locally 
and antlhistaminics orally may relieve the 
pruritus. 

B. Treatment of Complications Sec- 
ondary bacteria] infection of the lesions may 
be treated with bacitracin or tyrothricln 
ointment locally, if extensive, penicillin I. M. 
may be given. Postvarlcelia encephalitis and 
varicella pneumonia may be treated only syrop- 
tomatlcally. Bacterial pneumonia is treated 
with appropriate antibiotics 

Prognosis. 

The total duration from onset of symp- 
toms to the disappearance of crusts rarely 
exceeds 2 weeks. Fatalities are rare. 


Weinstein, L., &R.H. Steade; Respiratory 
manifestation of chlckenpox* special con- 
siderption of the features of primary vari- 
cella pneumonia Arch. Ini, Med 98.91*9, 
1956. 


VARIOLA 

(Smallpox) 


Essentials of Diagnosis 

•Severe symptoms (headache, nausea, 
fever, prostration) precede eruption 
by 2-4 days, 

• Centrifugal macular rash, changing to 
papular, vesicular, and pustular, and 
finally crusting and occasionally hemor- 
rhagic eruptions of similar stage in 
any given area. 

•Leukopenia early, leukocytosis late, 
•Exposure 7-21 days previously (usually 
10-14 days) 

The pre-emptive stage may be 
mistaken for an acute respiratory in- 
fection the emptive stage may be mis- 
taken for chlckenpox. The rash must 
be distinguished from that of rickett- 
sialpox, syphilis, measles. Kaposi’s 
vancelliform eruption, and drug 
sensitivity. 

General Considerations. 

Smallpox is a highly contagious viral dis- 
ease transmitted by droplets or by contact 
with infected crusts. All ages are suscepti- 
ble depending upon the interval since vac- 
cination. Previous effective vaccination pre- 
vents or modifies the disease (varioloid). 
Variola major is more virulent than variola 
minor (alastrim). The incubation period is 
7-21 days (average 12 days) 

CUnlcsl Findings. 

A Symptoms and Signs Fever, usually 
38.9-40. 6“C. (102-105T ) appears 2-4 days 
before the eruption and may abate temporarily 
at the beginning of eruption to increase again 
during the stage of pustule formation. Mal- 
aise and prostration are usually marked. 
Headache and low backache are characteris- 
tically severe. Nausea and vomiting, dizzi- 
ness. and constipation may occur. 

Erythematous, hemorrhagic, or morbil- 
liform rashes occasionally occur during the 
prodromal Illness. The rash appears first 
on the foce and scalp, then on the wrists, 
hands, neck, back, chest, arms, legs, and 
feet. New lesions appear for 2-3 days. Pink 
macules rapidly become papules, which be- 
come vesicles In about 3 days. On about the 
sixth day of eruption, the vesicles become 
pustules, these In turn become crusts on the 
eleventh or twelfth day. Marked edema and 
oozing may occur during the stage of pustule 
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formation The crusts may persist for a week 
or longer, especially on the palms and soles. 
The individual lesions are round and deeply 
set in the skin, giving a shoUy sensation upon 
palpation The distribution of the lesions, 
even in mild cases is centrifugal, with lesions 
densest on the face and distal portions of the 
e’Ctremlties. In milder cases the lesions are 
discrete, in severe cases they may be con- 
fluent. Tiie lesions In any given area tend to 
be of a similar stage of evolution. 

Lesions on the mucous membranes may 
precede the C’canthem by a short Interval 

The initial eruption may be hemorrhagic 
and accompanied by hemorrhage from mucous 
membranes. This type le invariably fatal 
Delayed hemorrhage (less often fatal) may 
occur Into the vesicles or pustules 

B. Laboratory Findings Leukopenia may 
occur during the early stages, succeeded by 
leukocytosis during the stage of pustule forma- 
tion Proteinuria Is common The film test 
of Van Rooyen and Dlingworth is positive if 
elementary bodies can be demonstrated on a 
smear of scrapings of early lesions stained by 
the Paschen method The rabbit eye test of 
Paul is positive if vesicular and necrotizing 
lesions appear on a rabbit cornea 36-48 hours 
after scarification with a needle dipped in 
vesicular or pustular fluid. 

Chick embryo Inoculation is positive if a 
pock appears on chick chorlo-allantois in- 
oculated with blood or fluid from lesion. 

Complement fixation and flocculation tests 
with pock material and specific Immune sera 
are available 

Complement-fixing and chicken eryth- 
rocyte agglutination inhibiting antibodies ap- 
pear during or after the second week of Vie 
disease. 

Complications 

Secondary infection of the lesions is the 
rule. Residual pitting is common Erysipe- 
las, surgical scarlet fever, or gangrene may 
occur. Septicemia, often streptococcic may 
occur. Resplratorj* obstruction may occur due 
to laryngeal lesions. 

Prevention, 

Vaccination. (See Vaccinia ) 

Treatment. 

A Specific Measures Hyperimmune vac- 
cinia gamma globulin shows promise experi- 
mentally. 

D. General Measures Penicillin has a 
generally favorable effect probably due to 
control of secondary bacterial Invaders. 


C, Local Measures Early in the disease 
provide good oral hygiene and apply petrola- 
tum or mineral oil swabs to the nares. Gentle 
cleansing of the skin is advisable. 1! lesions 
are confluent and suppurating, treat as pyo- 
derma, Treat Itching with antipruritic 
lotions restraints and sedation may be necea 
sary. 

D. Treatment of Complications Treat as 
indicated for secondary infections otherwise, 
treatment is symptomatic. 

Prognosis 

The crusts usually disappear after 3 
weeks. The severity of the illness and mor- 
tality depend upon the strain of virus variola 
minor, 1% variola major, 20%. Modified 
BmaVrpux is TErreiy isVai 


Downie, A M , & A Macdonald* Smallpox and 
related virus infections in man Brit M 
Bull 6 191-5, 1953. 


VACCINIA 


Vaccinia le the cutaneous and sometimes 
general reaction which occurs following the In- 
troduction of vaccinia virus in the course of 
immuntzation against smallpox. In normal 
circumstances it consists of a single local le- 
sion at the Bite of inoculation which undergoes 
a characteristic evolution depending upon the 
state of Immunity of the patient. 

When no local reaction occurs following 
inoculation, either the vaccine or the technic 
Is at fault This Is not due to Immunity. 

Types of Vaccinia 

A. Primary Vaccinia* In nonlmroune In* 
oculated patients a papule will appear on the 
third or fourth day, followed on the next day by 
an umbilicated vesicle which, in the course of 
3-4 days, is surrounded by an erythematous 
area as pustulation occurs The pustule dries 
to form a crust by about the twelfth day. The 
crust detaches in the ensuing week to leave the 
characteristic pitted vaccination scar. 

Fever and malaise may appear on about 
the sixth day and persist for 1-2 days Axil- 
lary adenopathy may be present. VIrcmIa 
occurs regularly, and the virus may be iso- 
lated from throat secretions 

B. Accelerated (Vacclnold) Reaction In 
subjects with partial immunity the course of 
vaccinia is accelerated and less severe, reach' 
Ing a peak on the fifth to eighth days 


! 
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C. Immune Reaction: In subjects possess- 
ing a high degree of Immunity, local erythema 
appears In 1-2 days. The papule which ap- 
pears on the third day does not proceed to 
vesiculatlon or pustulatlon. This must be dis- 
tinguished from transient local allergic reac- 
tion to the vaccine. 

Complications. 

A. Autolnoculatlon may result In one or 
more satellite lesions around the vaccination 
site or distant lesions elsewhere (including 
the conjunctivas). 

B. Generalized Vaccinia- Generalized 
vaccinoid lesions may occur a few days after 
vaccination. 

C. Eczema vaccinatum occurs In persona 
with generalized dermatoses who themselves 
are vaccinated or who are exposed to some- 
one with vaccinia. The eruption becomes gen- 
eralized. particularly In the area of dermato- 
sis, It Is associated with high fever and the 
manifestations of severe systemic disease, 
and may be fatal It must be distinguished 
from generalized herpes simplex Infection in 
persons with dermatoses (Kaposi's varlcelll- 
form eruption) 

D. Secondary infection of the lesion due.to 
streptococci, staphylococci, or, rarely, 
Clostridium tetani may occur 

E. Postvaccinal Rashes- ScarlsUnlform 
or rubelllform rash, erythema multiforme, 
and gangrene of lesions may occur 

F. Postvaccinal encephalitis, manifested 

by aStarsti^pns, Taeniagasl imtstMn, 

and various abnormal neurologic findings, may 
appear 10--14 days after vaccination. Death 
may occur. Residua are not common 

Treatment 

No treatment nor dressing is required for 
uncomplicated vaccinia. Secondary Infection 
may be treated with hot eompresses and anti- 
biotic ointment or systemic chemotherapy. 
Generalized vaccinia and eczema vaccinatum 
should be treated with vaccinia Immune glob- 
ulin, I ml. /Kg. I.M. No specific treatment 
la available for postvaccinaliencephalltls. 


Kempe, C.H.,&.A.S. Benenson- Smallpox 
and vaccinia. P. Clin. North America 2:19- 
32. 1955. 


EPIDEMIC PAROTITIS 
(Mumps) 


Essentials of Diagnosis. 

• Painful, swollen salivary glands, 
usually parotid. 

• Orchitis, meningoencephalitis, 
pancreatitis, CSF lymphocytic pleo-- 
cytosis in meningoencephalitis. 

• Exposure 14-21 days previously. 

Nearby lymph gland disease, as In 
adenitis end Infectious mononucleosjs, 
must be differentiated from salivary 
gland involvement. Other causes of 
salivary gland involvement such as 
septic parotitis (usually m severely 
111 or debilitated patients) and salivary 
duct stone or stricture must also be 
distinguished Mumps meningitis with 
minimal or no salivary gland involve- 
ment may be confused with other types 
of meningitis. 

General Considerations. 

Mumps is a viral disease spread by re- 
epiratory droplets which usually produces In- 
Cammatlon of the salivary glands and, less 
commonly, orchitis, meningoencephalitis, 
pancreatitis, and oophoritis. Most patlent% 
are children. The Incubation period is 14-21 
days (average 18 days). Ltfeetlvity precedes 
the symptoms by about 1 day, is maximal for 
3 days, and then declines until the swelling 
has disappeared 

Clinical Findings. 

A, Symptoms and Signs Fever and 

are varlabie but sre aHaa mlnbnal in 
young children. fever usually accoms 

panied orchitis or meningoencephalitis. Pain 
and S'!! elling of one or both (7579) of the parotid 
or other salivary glands occurs, usually ip 
succession 1-3 days apart Occasionally one 
gland subsides completely (usually in 7 days 
or leas) before others become Involved. Pain 
and swelling of the testicle (orchitis) occurs 
in 257* of adult males with mumps. Headache 
and leUiargj- suggest meningoencephalitis. 
Upper abdominal pain, nausea, ami vomiting 
suggest pancreatitis. Lower abdominal pain 
in females suggests oophoritis. 

Parotid swelling Is the commonest phys- 
ical finding. Tenderness is usually present 
Edema la occasionally marked. Swelling and 
tenderness of the submaxillary and sublingual 
glands is variable. The orifice of Stensen's 
duct may be reddened and swollen. Neck 
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stiffness and other signs of meningeal Irrl 
tation are commonly present tn meningoen- 
cephalitis Testicular swelling and tender- 
ness (unilateral in 75*^) denote orchitis 
Epigastric tenderness may be observed in 
pancreatitis Lower abdominal tenderness 
and ovarian enlargement may be noted In 
mumps oophoritis but the diagnosis is often 
difficult 

B Laboratory Findings Relative lympho 
cytosis may be present although the blood 
picture is not of great diagnostic assistance 
Serum amylase is commonly elevated with or 
without pancreatitis Lymphocytic pleoc^toais 
of the CSP Is present In meningoencephalitis 
Complement-fixing and chlcK cell agglutination 
inhibiting antibodies appear about 2 weeks 
after the onset of the disease 

Complications 

The complications of mumps are 
simply other manifestations of the disease less 
common than inflammation of the sallvaty 
glands These usually follow the parotitis but 
may precede it or occur without salivary gland 
involvement meningoencephalitis (30%) 
orchitis (25% of adult males} pancreatitis 
oophoritis thyroiditis neuritis and myo 
carditis 

Prevention 

A Mumps convalescent serum 20 ml 
1 M may reduce incidence tn exposed sus 
ccptlbles 

B Mumps virus vaccine may produce 
temporary active immunity Intradermal In 
jection of virus antigen denotes immunity if 
followed by local erythema 

Treatment 

A General Measures Isolate the pattern 
until swelling subsides and keep at bed rest 
during the febrile period Give aspirin or 
codeine for analgesia as required and alka 
line aromatic solution mouth washes Mumps 
convalescent serum, 20 ml or mumps con 
valescent gamma globulin 2 5 ml I M .may 
reduce Uie incidence of orchitis in adult males 

B Treatment of Complications 

1 Meningoencephalltla (may be asympto 
matlc) - Give analgesics as necessary and do 
lumbar puncture If necessary to reduce head 
ache If symptoms are very severe hydro 
cortisone as for orchitis may be used 

2 Orchitis - Suspend the scrotum In a 
suspensory or toweling bridge and apply 
Ice bags Incision of the tunica maybe neces 


sary In severe cases Give codeine or mor- 
phine as necessary for pain Pain can also 
be relieved by injection of the spermatic cord 
at the external inguinal ring with 10 20 ml of 
1% procaine solution The Inflammatory re 
action should be reduced with hydrocortisone 
100 mg I V followed by 20 mg orally 
every 6 hours for 2-3 days 

3 Pancreatitis Symptomatic relief only 
and parenteral fluids if necessary 

4 Oophoritis - Symptomatic treatment 

only 

Prognosis 

The entire course of the infection rarely 
exceeds 2 weeks Fatalities (due to encepti 
alitis) are very rare 


Habel K & J P Utz Mumps P Clin 
North America 7 979 88 1960 


POLIOMYELITIS 


Essentials ef Diagnosis 

• Muscle weakness headache stiff neck 
fever nausea vomiting sere throat 

• Lower motor neuron lesion (flaccid 
paralysis) with decreased deep tendon 
reflexes and muscle wasting 

•CSF shows excess cells Lymphocyte* 
predominate rarely more than 500 /cu 
mm 

Abortive poliomyelitis may simulate 
acute respiratory Infection or gastro 
enteritis and Is usually not dangerous 
Nonparalytie poUomyelltla is difficult 
to distinguish from other aseptic men 
Ingitides /eneepfaalltjs mumps Cox 
sackle virus infection choriomenin 
gitis) meninglamus and granuloma 
tous meningitis Paralytic poliomyc 
litis may be mimicked by hysteria e* 
pecially during outbreaks hysterical 
paralysis may also occur with viral 
meningitis or other CNS disorders 

General Considerations 

The mode of transmission of pollomyell 
tis l3 not entirely known The virus Is present 
In throat washings and stools and infection 
probably can be acquired by the resplrato*T 
droplet route or by Ingestion Originally a 
disease of young children the Incidence has 
increased among older children and adults 
below the age of 40 years in areas where the 
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sanitary standards are high. Over 90% of in- 
fections are inapparenl and result in Immu- 
nlty. Three antigenically different strains of 
poliomyelitis virus are known. The incidence 
of the disease Is greatest during the summer 
months. 

The incubation period is 5-35 days 
(usually 7-14 days). Infectivity is maximal 
during the first week, but excretion of virus 
in the stools may continue for several weeks. 
Tiie family or other contacts of diagnosed 
cases may be "transient carriers" and se- 
crete virus in the absence of symptoms or 
during the abortive type of infection. 

Clinical Findings 

A. Symptoms and Signs 

1. Abortive poliomyelitis - The symp- 
toms are fever headache, vomiting diar- 
rhea, constipation, and sore throat 

2 Nonparalytie poliomyelitis • Symptoms 
of CNS mvasion may appear during the pro- 
dromal illness or may occur after a brief 
symptom-free period or the initial symptoms 
may be those of neurologic involvement 
Headache, pain in the neck back and ex- 
tremities, fever, vomiting, abdominal pain, 
lethargy, and Irritability are present. Muscle 
spasm - spontaneous shortening of the muscle 
or hyperactive stretch reHex with limitation 
of extension by pain and contraction - Is al- 
ways present In the extensors of the neck and 
back, usually present m the hamstring 
muscles, and variably present in other mus- 
cles. Resistance to Dexion of the neck is 
noted after a varying range of free flexion. 

The patient assumes the "tripod" position 
upon eiiting up, which he usually does by 
’rolling to avoid flexing the back. Straight- 
leg raising is less than 90*. Spasm may be 
observed when the patient is at rest or may be 
elicited by putting each muscle throu^i the 
maximum range of motion The muscle may 
be tender to palpation. 

3. Paralytic poliomyelitis - Paralysis 
may occur at any tune during the febrile 
period In addition to the symptoms of non- 
paraiytic poliomyelitis, tremors and muscle 
weakness appear. Paresthesias and urinary 
retention are noted occasionally. Constipation 
and abdominal distention (ileus) are common. 
Paralytic poliomyelitis may be divided Into 2 
forms which may coexist (1) spinal polio- 
myelitis, with weakness of the muscles sup- 
plied by the spinal nerves, and (2) bulbar 
poliomyelitia, with weakness of the muscles 
supplied by the cranial nerves and variable 
"encephalitis" symptoms. Bulbar symptoms 
include diplopia (uncommon) weakness of 
mastication, facial weakness, dysphagia, dys- 


phonia, nasal voice, regurgitation of fluids 
through the nose, weakness of the sterno- 
cleidomastoid and trapezius muscles, dif- 
ficulty In chewing, inability to swallow or ex- 
pel saliva and respiratory tract secretions. 

Muscle spasm is present as in non- 
paratytic cases but does not Involve complete- 
ly motor-denervated muscles Early spasm 
is often followed by contractures of paralyzed 
muscles The two separate causes of pain are 
often confused. Spasm may appear in the op- 
ponent of paralyzed muscles or in partly weak- 
ened muscles The paralysis is often preceded 
by coarse tremors and fasciculation of muscles 
Paralysis is usually asymmetric It is of the 
flaccid lower motor neuron type, and may be 
partial or complete Paralysis of the neck 
flexors Is manifested by "neck drop ' on lifting 
the shoulders from the bed. Paralysis of the 
shoulder girdle often precedes intercostal and 
diaphragmatic paralysis Partial paralysis of 
the rectus abdomini is manifested by deviation 
of the umbilicus on active flexion of the neck 
Weakness of the intercostal muscles and dia- 
phragm is demonstrated by diminished chest 
expansion, "rocking horse" respiration with 
paradoxic movement of the diaphragm, use of 
accessory muscles, and decreased vital capac- 
ity Cyanosis and stridor may appear later 
due to hypoxia Paralysis may quickly become 
maximal or may progress over a period of 
several days until the temperature becomes 
normal 

Deep tendon reflexes are diminished or 
lost, often asymmetrically, in areas of in- 
volvement. 

In bulbar poliomyelitis there may be stra- 
bismus (rare), facial asymmetry, deviation 
of Jaw on opening, loss of gag reflex, loss of 
movement of palate and pharyngeal muscles, 
pooling of secretions in the oropharynx, devi- 
ation of tongue, and loss of movement of the 
vocal cords. In bulbar respiratory involve- 
ment the respirations are dysrhythmlc (vary- 
ing In rate, rhythm, and depth). The patient 
can usually take deep breaths on command. 

l,ethargy or coma may be due to encephali- 
tis or hypoxia Such disturbances of conscious- 
ness are most often due to hypoventilation. 

Hypertension, hypotension, and tachy- 
cardia may occur. Convulsions are rare. 

B. Laboratory Findings The WBC is not 
characteristic. The sedimentation rate may 
be normal or mildly elevated. CSF pressure 
Is normal or sli^tly Increased, protem nor- 
mal or slightly Increased, glucose not de- 
creased. cells usually less than 500 per cu, 
mm. (polymorphonuclears may predominate 
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early, lymphocytes later). CSF is normal uv 
57» of patients. The virus may be recovered 
from throat washings (early) and stools (early 
and late) Neutralizing and complement- 
fixing antibodies appear during or after the 
second week. 

Complications . 

Urinary tract Infection atelectasis pneu- 
monia, myocarditis and pulmonary edema 
may occur. Late complications include cor 
pulmonale, osteoporosis, and urolithiasis 

Prevention 

Note: Specific immunization schedules 
are given on p 665. 

Both inactivated poliomyelitis vaccine 
(IPV, Salk) and oral vaccine (live virus, Sabin) 
are licensed by the Food & Drug Administration 
for use in immunization The effectiveness of 
IPV has been demonstrated by the steady de- 
cline of incidence of the disease from approxl- 
malcVy 14,000 paralytic cases In 1955 to ap- 
proximately 1000 in 1961 The issue of dura- 
tion of Immunity following Infection has not 
been settled, but the presumption of lifelong 
protection following Infection has favored de- 
velopment of a live but attenuated virus vaccine 
The latter also has the advantage of being ad- 
ministered orally 

After extensive and apparently uneventful 
use of millions of doses of live virus vaccine 
In other areas, the vaccine was licensed for 
diatrlbuilon in the U S A as tollows Type 1 
on August 17, 1961, type It on October 10, 1961, 
type ni on March 27. 1962. After a total of 
about 43 million doses given experimentally 
and after licensure, occasional Instances of 
paralytic disease occurred within the pre- 
sumptive incubation period of 30 days After 
careful analysis by the Poliomyelitis Surveil- 
lance Unit of the United States Public Health 
Service and review "by the Special Oral Polio- 
myelitis Vaccine Advisory Committee. It was 
concluded that patients had illnesses compat- 
ible with infection by the vaccine virus as fol- 
lows: Type I, one case; type n, none, type HI, 
11 cases. • 

In an effort to wipe out poliomyelitis, pub- 
lic health authorities now recommend almost 
universal use of oral vaccine, regardless of 

•Terry, L. L. • The Association of Cases of 
Poliomyelitis With the Use of Type III Oral 
Poliomyelitis Vaccines A Technical Report. 
United States Department of Health, Education. 
& Welfare, September 20, 1S62. Dr. Terry 
concludes that use of type III vaccine should be 
limited '*to preschool and school age children 
and to adults at high risk. l.e.. those travel- 


prior immunization with IPV. Routine Imiruni- 
zation with oral vaccine, assuming develop- 
ment of a thoroughly safe type III strain, will 
probably eradicate "wild virus" in areas where 
the Infection is still endemic Live virus vac- 
cine has the advantage of being communicable 
and tends to spread immunity even to those who 
do not participate in vaccination programs 

For Information concerning dosage forms, 
storage, methods of administration, and use in 
mass vaccination programs, reference should 
be made to the brochures provided by pharma- 
ceutical manufacturers or to public health 
agencies 

Because poliomyelitis Is indistinguishable 
from other viral infections of the nervous sys- 
tem, symptoms of meningeal irritation warrant 
a regimen of rest and close observation, espe- 
cially durmg the febrile period. 

Treatment. 

A Early pJiase The patient should avoid 
iruvel, activity, and psychic stress, and 
should be spared unnecessary examinations 
Perform a brief and cursory muscle check not 
more than once daily in acute cases. Muscle 
examination should not require vigorous muscu- 
lar activity on the part of the patient. Main- 
tain comfortable but changing poeltions in a 
"polio bed” firm mattress, footboard, sponge 
rubber pads or rolls, sandbags, and light 
splints Give aspirin or aspirin combined with 
amphetamine and phenobarbltal for pain and 
anxiety Do not give opiates and barblturait* 
in sedative doses. Tranquilizers should be 
used with caution 

Hot wool packs (Kenny) or hydrocollstor 
pads may be applied to the extremltlee or other 
areas for the relief of pain during the febrile 
period, but complete body packs should be 
used only when the patient Is afebrile. Change 
of position, extremity packs, and analgesic 
drugs usually suffice to control muscle sF®*®- 
Depot forms of tubocurarinc may be used with 
caution 

Dehydration and intestinal hypoactivity 
often lead to fecal impaction. Examine the 
patient frequently and give sufficient fluids to 
prevent this. Use enemas and neostigmine 
I M. If necessary. 


Ing to hyperendemic areas and those living lb 
areas where type III epidemics. . . are pres- 
ent or impending.'’ This recommendation I* 
based largely on the fact that Individuals whose 
Illnesses were compatible with vaccine etiolo®' 
were all age 16-52, all but 2 being 23 years 
of age or older. 
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Bladder weakness may occur with paral- 
ysis Involving any muscle group, most com- 
monly with paraplegia. If this happens. In- 
sert a Foley catheter with great aseptic care 
and connect it with a gravity bottle hoc means of 
a sterile clear plastic tube. Change the cathe- 
ter every 5 days and remove it as soon as pos- 
sible. Do not attempt chemoprophylaxis with 
antimicrobials. Treat specific urinary Infec- 
tion after removal of the catheter (or if fever 
and rigor occur), and only after identification 
of the organism and sensitivity tests. 

During the early phase and as long as the 
patient is bedfast, give a neutral ash diet with 
a maximum of 0.5 Gm. calcium content daily 
(no milk or milk products), and maintain fluid 
intake to ensure an adequate daily output of 
low specific gravity urine ( 1 . 5-2 L. /day for 
adults) If nasogastric feedmgs are neces- 
sary, use liquid meat baby foods, juices low- 
calcium soybean milk substitutes, lactose, and 
vitamins. 

B. Severe Cases 

1 Mobilization of personnel and equip- 
ment - Symptoms of grave poliomyelitis re- 
quire emergency mobilization of a medical- 
surgical team and basic equipment* tank res- 
pirator. preferably with a positive pressure 
sttsehment, tracheostomy surgical set, I.V 
set (with polyethylene catheter and cut-down 
Instruments) and aspirating pump 

2. Indications for tracheostomy • Trache- 
ostomy is indicated for airway impairment due 
to accumulated secretions, vocal cord paral- 
ysis or spasm (note* cyanosis, deep uncon- 
sciousness. and convulsions should not be per- 
mitted to occur), pharyngeal paralysis (im- 
paired swallowing mechanism, regurgitation 
iif jOidd Ihmtytb .tuiRS, AiyiiwJdno n/.ftvuJ- 

Btulfs). rapidly falling vital capacity, high 
fever, or rapid extension of paralysis. If 
bronchoacoplc examination Is performed, 
tracheostomy should be done with the broncho- 
scope in situ 

It is always advisable to place a naso- 
gastric tube and to evacuate the stomach be- 
fore tracheostomy. In most instances the tube 
should be left In place during the first few days 
of illness to prevent gastric distention and as- 
piration of stomach contents, and, when the 
patient’s condition permits, to allow feeding of 
liquid formulas (see diet suggestions under 
Treatment, Early Phase, above). 

Artificial respiration is usually necessary 
during tracheostomy, provide by means of 
oxygen-anesthesia bag, hand resuscltator, or 
clinical resuscltators, e.g. . positive pressure 
devices. Note* Early tracheostomy may be 
lifesaving and may limit extension of disease 


by preventing hypoxia. Indications must be 
more liberally construed with less experienced 
therapeutic teams. With an extremely skilled 
nursing staff tracheostomy may be avoided, 
but the risk of surgery is negligible in com- 
parison with its lifesaving advantages. Use ^ 
transverse incision at the level of the cricoid 
with the neck extended. Insert the tube through 
first tracheal ring below cricoid. Never per. 
form low tracheostomy in pollomyelUis, and 
never incise the cricoid. 

3 Indications for respirator - A body 
respirator should be used in the foliowmg cir- 
cumstances (1) For obvious respiratory in- 
adequacy, fatigue diminished respiratory ex- 
cursion, anxiety, and tachycardia. (2) Wheh 
the vital capacity is below S0% of normal. 

When vital capacity is 357i> of normal, the us^ 
of a respirator is mandatory. (3) Children in- 
capable of cooperating require expert clinical 
judgment but it is better to err in the direction 
of safety Fatigue, tachycardia, disturbance 
of breathing pattern, or lethargy warrant a 
trial in a respirator. 

4 Care of respirator patient with trache. 
ostomy - Use separate urethral type naso- 
oral and open-ended bronchial catheters Set 
the aspirator for maximum pressure of -10 
inches of mercury (cheek gauge often with 
tube pinched off). Place a V tube between the 
pump tubing and the catheter Introduce the 
catheter with the Y open, close the open end 
during aspiration and withdrawal Enter the 
right mam stem bronchus by turning the heed 
to the left and vice versa. Catheters and 
hands must be kept clean Keep catheters in 
benzalkonium chloride, 1 20, 000 solution, or 
S% sodium bicarbonate solution (unboiled), 
prepared fresh daily. Do not dry the catheter 
Ju-Jhrj* jtrd.rftfhvTAq? .0 Atdx> Ibr -hmor-W.- 

Rotate respirator carriage at least every 
2 hours Use the Trendelenburg position 
sparingly Turn the patient manually on the 
respirator tray at least every half hour to pre- 
vent decubitus ulcers. 

While the tracheostomy tube is open, 
supply aerosolized air or an oxygen stream, 
using a nebulizer In the circuit and attaching 
an open T tube to the tracheostomy tube adap- 
tor or connecting it with a positive-pressure 
attachment if used. Mucosal drying can best 
be avoided by aerosol delivered at body tem- 
perature. 

Obtain expert consultation at centers ex- 
perienced with the care of respiratory paraly-. 
sis. The technic is complex. Patients react 
strongly to lack of confidence of those in 
charge. 

In patients with respiratory dysrhythmia 
(central paralysis), utilize combined endo- 
tracheal positive pressure ^Tichronously with 
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the tank to maintain adequate tidal volume 
In desperate cases give tubocurarine chlo 
ride 0 2-0 4 mg /Kg every 8-12 hours to 
Induce relaxation of respiratory muscles 

For sleep use simple nondepressanl sed- 
atives preferably ethchlorvynol (Placidyl^) 

Do not give barbiturates 

For treatment or (rarely) chemoprophy- 
laxis of respiratory tract infections use peni- 
cillin or erythromycin Avoid broad-spectrum 
antibiotics to prevent the development of re 
sistant urinary and respiratory tract Infec- 
tions 

Maintain tidal air required for patient s 
respiratory rate and weight (See E P 
Itadford Jr Aethers Clinical use of a 
nomogram to estimate proper ventilation dur 
Ing artificial respiration New England J 
Med 251 877 I9a4 ) Avoid respiratory al 
kalosis by control of tidal air and appropriate 
blood-alveolar air studies 

C Convalescence and Rehabilitation The 
principles are to prevent deforml^ avoid ex 
ereise during the febrile period and mobilize 
early give range of motion exercise and 
change position frequently during the febrile 
period provide early active exercise under 
skilled direction as soon as feasible Early 
bracing and splinting for therapeutic purposes 
are required to activate the therapy program 
Note AU available physical and occupational 
therapy services individual and group psy- 
chology social services and the cooperation 
of all medical specialities may be required m 
the rehabilitation process 

D Treatment of Complications 

1 Gastric distention - Relieve by naso- 
gastric intubation and aspiration replace lost 
electrolytes by I V route 

2 Gastric hemorrhage (uncommon but 
may be fatal) - Give whole blood transfusions 
If bleeding or a perforated Curling s ulcer is 
suspected Surgery should be undertaken 
under positive pressure respiration if perfora 
tlon Is proved 

3 Bladder atony and infection - See o 
613 

4 Ileus and Impaction - See p 612 

5. Atelectasis - Prevent by aerosoll- 

xatlon of the air stream preferably with 
aerosol saturated with water vapor at body 
temperature periodic deep breathing by in- 
creasing tank pressure briefly or by special 
vacuum atUchment change of position and 
prevention of respiratory infection as well aa 
good tracheobronchial toilet If atelectasis oc- 
curs treat with positive-pressure aerosol 
therarv bronchial dilators wetting agents 


and, if necessary, trypsin or pancreatic 
domase Bronchoscopy is usually ineffective 
unless inspissated secretions are present 

6 Mental changes - Psychosis (usually 
short-lived) with confusion disorientation 
and hallucinations or delusions occurs in a 
small percentage of cases Early psychic dis- 
turbances usually Indicate hypoxia Post 
acute depression is common In severe disease 
It subsides In 6-8 weeks with supportive psy 
chologic care and can often be prevented bv 
meticulous care to prevent psychic trauma 

7 Pregnancy - Pregnant women have a 
high susceptibility to poliomyelitis and often de 
vetop severe disease Expectant care should 
be attempted until term At or near term 
carry the patient through labor in a tank res- 
pirator and deliver on an open respirator under 
positive-pressure respiration with local block 
or do cesarean section The mortality rate is 
negligible with a well -coordinated respiratory 
and obstetric program Early in pregnancy 
apontaneous abortion may occur or surgical 
abortion may be necessary Try to avoid suf 
glcal abortion until the end of the febrile period 

Prognosis 

Paralysis may occur or progress during 
the f^rile period (3 10 days) Diffuse oiUd 
weakness is more favorable for functional re- 
covery than severe weakness of a few impor- 
tant muscles Bulbar poliomyelitis (10-20^1 
IS the most serious The over-all mortality 
rate is 5-lO^e 

Miner, R W (editor) Biology of Poliomye- 
litis. Conference Ann New York Acad Sc 
61 737-1064, 1955 

Spencer, W A Treatment of Acute Polio 
myelitis, 3rd ed Thomas, 1956 


PSITTACOSIS 

(Omltbosls) 

Esaenttala of Diagnosla 

• Fever chills malaise prostration 
cough epistaxis occasionally, rose 
spots and splenomegaly 

• Slightly delayed appearance of signs of 
pneumonitis 

• Isolation of virus or rising titer of eoffi 
plement-flxlng antibodies 

•Contact with infected bird (psiltacine 
pigeons, many others) 7-15 days pre- 
viously 
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Palttacosis can often be distinguished 
from other viral pneumonias only by a 
history of contact with an Infected bird 
and demonstration of complement-fixing 
antibodies. Pulmonary infiltrates must be 
differentiated from those which occur in 
other acute pneumonias and tuberculosis. 
Rose spots and leukopenia must be differ- 
entiated from typhoid fever. 

General Considerations. 

Psittacosis is due to a large virus ac- 
quired from contact with birds (parrots, para- 
keets, pigeons, chickens, ducks and many 
others}. Human-to-human spread Is rare. 

The incubation period is 7-15 days 

Clinical Findings 

A. Symptoms and Signs The onset is 
usually rapid, with fever, chills headache, 
backache, malaise, myalgia epistaxis dry 
cough, and prostration. Signs include those of 
pneumonitis, alteration of percussion note and 
breath sounds, and rales Pulmonary findmgs 
may be absent early. Rose spots, apieno- 
megaly, and menlnglsmus are occasionally 
seen. Oellrlum. constipation or diarrhea, 
and abdominal distress may occur. 

B. Laboratory Findings The WBC is 
normal or decreased often with a shift td the 
left. Proteinuria is frequently present. The 
virus may be isolated from the blood and spu- 
tum by mouse inoculation. Complement- 
fixing antibodies appear during or after the 
second week. The rise in liter may be mini- 
mized or delayed by early chemotherapy 

C. X-ray Findings The x-ray findings In 
psittacosis are those of central pneumon^ 
which later becomes widespread or migratory. 
Psittacosis is Indistinguishable Irom other 
viral pneumonias by x-ray. 

Complications. 

Myocarditis, secondary bacterial pneu- 
monia. 

Treatment. 

Treatment consists of giving tetracycline 
drugs or chloramphenicol, 0. 5Gm. eveiy 6 
hours orally or 0.5 Gm. I V every 12 hours 
for 10-14 days. Give oxygen and sedation as 
required. 

Prognosis. 

Psittacosis may vary from a mild re- 
spiratory infection (especially In children) to 
a severe, protracted illness unless treated 
Mortality with treatment Is very low. 


Brainerd, H • Q fever and psittacosis P. 
Clin North America 3.68-72, 1955 
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EasentlalB of Diagnosis. 

• Evanescent herpetic or ulcerative 
genital lesion 

• Lymph node enlargement, softening, 
and suppuration, with draining sinuses 

• Proctitis and rectal stricture In 
females. 

• Systemic. ]oint, eye, and CNS Involve- 
ment may occur 

• Positive Frei skin test and comple- 
ment fixation test. 

• Elevated serum globulin 

The early lesion of lymphogranu- 
loma venereum must be differentiated 
from the lesions of syphilis herpes 
progenitalis and chancroid, lymph 
node Involvement must be distinguished 
from that due to lymphoma, tularemia, 
tuberculosis plague, and neoplasm, 
rectal stricture must be differentiated 
from that due to neoplasm and ulcer- 
ative colitis 

General Considerations. 

Lymphogranuloma venereum Is an acute 
and chronic contagious venereal disease 
caused by a specific virus After the genital 
lesion disappears the Infection spreads to 
lymph channels and lymph nodes of the genital 
and rectal areas. The disease Is acquired 
during fritercourse or through contact with 
contaminated exudate from active lesions 
The incubation period Is 5-21 days. In- 
apparent infections and latent disease (as 
shown by skin testing) are not uncommon in 
promiscuous individuals. 

Clinical Findings. 

A Symptoms and Signs In males the 
Initial herpetiform or ulcerative lesion (on 
the external genitalia) is evanescent and often 
goes unnoticed. Inguinal buboes appear 1-4 
weeks after exposure, are often bilateral, and 
have a tendency to fuse, soften, and break 
down to form multiple draining sinuses with 
extensive scarring. Proctoscopic examina- 
tion Is Important for diagnosis and In evalu- 
ating therapy. In the female the genital lymph 
drainage Is to the anal and perirectal glands 
Early anorectal manifestations are proctitis 
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with tenesmus and bloody purulent discharge 
late manifestations are chronic cicatrizing in 
flammallon of the rectal and perirectal tissue 
These changes lead to obstipation and rectal 
stricture and occasionally rectovaginal and 
perianal fistulas 

Systemic Invasion may occur causing 
fever arthralgia arthritis a skin eruption 
conjunctivitis and iritis Nervous system 
ln\asion causes headache and meningeal ir 
ritation 

B Laboratory Findings The intradermal 
skin test (Frei test) and the complement fix 
atlon test are poslttve but cross reaction 
with psittacosis virus takes place Because 
both tests remain positive throughout life a 
positive reaction may reflect an old (healed) 
infection however high complement fixation 
titers usually imply current infection 

The serum globulin la often greatly ele 
vated with an Inversion of the albumin 
globulin ratio A low titer false positive test 
for syphilis may be present 

Complications 

lymphatic involvement and blocking may 
cause marked disfiguration of the external 
genitalia (eleptiantiasls) as well as extensive 
scarring Rectal stricture resists treatment 
and may require colostomy 

Treatment 

A Specific Tlterapy The tetracyclines 
and chloramphenicol (Chloromycetin*) 0 25 1 
Gm orally q t d for 5 14 days are the anti 
bioiics of choice Sulfadiazine or sulfathiazole 
1 Gm t 1 d for 2 3 weeks or longer prob 
ably has no effect against the virus but is ef 
fectlve In preventing secondary complications 

B Local and General Measures Place 
the patient at bed rest apply warm coropres 
ses to buboes and give analgesics as neces 
sary Aspirate fluctuant nodes under aseptic 
conditions (see below) Note Incision and 
drainage are to be avoided (to prevent lyro 
phatic obstructions) Extensive plastic oper 
Btlons may be necessary in the chronic ano 
rectal form of the disease Rectal strictures 
should be treated by prolonged gentle dilatation 
although In extreme cases this may be Impos 
slble and colon shunting procedures may be 
recesaary 

Prognosis 

Prompt early treatment will cure the dis 
order and prevent late complications the long 
er treatment is delayed the more difficult It 
is to eradicate the Infection and to reverse the 


pathologic changes There seems also to be 
a hl^er incidence of rectal carcinoma In 
persons with anorectal lymphogranuloma 
venereum 


ENCEPHALITIS 


Essentials of Diagnosis 

• Fever malaise stiff neck sore 
throat and nausea and vomiting pro 
greasing to stupor coma and convul 
sions 

• Signs of an upper motor neuron lesion 
(exaggerated deep tendon reflexes ab 
sent superficial reflexes pathologic 
reflexes spastic paralysis) 

• CSF protein and pressure often in 
creased with lymphocytic pleocytosis 

Mild forms of encephalitis must be 
differentiated from aseptic meningitis 
lymphocytic choriomeningitis and non 
paralytic poltemyeUtls severe forms 
from cerebrovascular accidents brain 
tumors and brain abscess 

General CoRslderations 

Encephalitis is a pathologic designs 
tion which Includes a variety of ellnlcal enti 
ties several of which are of unknown etiology 
Arthropod borne encephalitis (St Louis 
Eastern and Western equine encephalomye 
litis etc ) IS of viral etiology and Is trans 
mitted by mosquitoes Epidemic encephalitis 
(Von Bconomo) la of unknown etiology and was 
observed to occur at the time of the 1918 m 
fluenza epidemic The postlnfectious enceph 
ahtides (measles varicella variola vac 
cinia) are of unknown etiology but may be due 
to the viral infection or sensitivity to the 
or some product of it Mumps mcnlngoenceph 
alitls is due to mumps virus Sporadic cn 
cephalitis of varying clinical manifestations of 
unknown etiology is also observed 

Clinical Findings 

A Symptoms and Signs The symptoms 
are fever malaise sore throat nausea and 
vomiting lethargy stupor coma and convul 
sions Signs include stiff neck signs of men 
ingeal irritation tremors convulsions era 
filai nerve palsies paralysis of extremltle* 
exaggerated deep reflexes absent superficial 
reflexes and pathologic reflexes 

B Laboratory Findings TheWBC Is 
variable CSF pressure and protein content 
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are often Increased, glucose normal, lympho- 
cytic pleocytosis may be present (polymorpho- 
nuclears may predominate early in some forms) 

Complications 

Bronchial pneumonia, urinary retention 
and infection, and decubitus ulcers may occur 
Late sequelae are mental deterioration, park- 
insonism, and epilepsy 

Treatment 

Repeated lumbar punctures may relieve 
symptoms Prevention or early treatment of 
decubiti pneumonia and urinary tract infec 
lions is important Give anticonvulsants as 
needed 

Prognosis 

Varies widely with type 


Hammon, W M The viral eneephalltides 
{In man] Ann New York Acad Sc 70 292- 
361, 18S8 


LYMPHOCYTIC CHORlOMENINCrnS 


SssentUls of XHagaosis 

• Influenza like’ prodrome of fever 
chills malaise and cough followed by 
meningitis with associated stiff neck 

• Kemlgssign headache nausea 
vomiting and lethargy 

• CSF slight increase of protein tym 
phocytic pleocytosis (oOO-lOOO/cu mm ) 

• Complement-nxlng antibodies within 2 
weeks 

The Influenza-Uke prodrome and 
latent period before the development of 
the meningitis helps distinguish this 
from other aseptic menlngitldes men- 
inglsmus and bacterial and granulom 
atofis meningitis A history ot ex- 
posure to mice is an important diag- 
nostic clue 

General Considerations 

Lymphocytic choriomeningitis is a viral 
infection of the CNS The reservoir of infec- 
tion is the Infected house mouse althou^ 
naturally infected guinea pigs monkeys dogs 
and swine have been observed The virus es 
capes from the Infected animal by means of 
oronasal secretions urine and feces with 
transmission to man probably through con- 
taminated food and dust The Incubation period 
is not definitely known but Is probably 8-13 


days to the appearance of systemic manifes- 
tations and 15-21 days to the appearance of 
meningeal symptoms The disease is not 
communicable from man to man Compli- 
cations are rare 

CUi^cal Findings 

A Symptoms and Signs The prodromal 
illness is characterized by fever, chills, head- 
ache myalgia, cough and vomiting the me 
nlngeal phase by headache, nausea and vomit- 
ing and lethargy Signs of pneumonia are oc- 
casionally present during the prodromal phase 
During the meningeal phase there may be neck 
and back stiffness and a positive Kemig sign 
(meningeal irritation) Severe meningoen- 
cephalitis may disturb deep tendon reflexes 
and may cause paralysis and anesthesia of the 
akin 

B Laboratory Findmgs LeuVocytosls 
may be present CSF lymphocytic pleocytosis 
(total count is often 500-1000/cu mm ) may 
occur with slight Increase in protein and nor- 
mal glucose Complement-fixing antibodies 
appear during or after the second week The 
virus may be recovered from the blood and 
CSF by mouse inoculation 

Treatment 

Treat as for encephalitis 
Prognosis 

The Influenza like attack (prodrome) may 
terminate in recovery or meningeal symp- 
toms may suddenly appear after a few days of 
remission An attack is sometimes initiated 
by meningeal symptoms Fatality is rare 
*nie illness usually lasts 1 2 weeks although 
convalescence may be prolonged 


Maurer, F D Lymphocytic choriomeningitis 
J Nat Cancer Inst 20 867-70 1958 


DENGUE 

(Break-bone Fever, Dandy Fever) 


Essentials of Diagnosis 

• Sudden onset of high fever chills 
severe aching headache sore throat 
prostration and depression 

• Blphasic fever curve initial phase 3-4 
days remission few hours to 2 days 
second phase 1-2 days 

■ Rash roaculopapular scarlatlniform 
mortjIUiform or petechial on ex- 
tremities to torso occurring durmg 
remission or second phase 

• Leukopenia 
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In the pre eruptive stage dengue 
may be difficult to distinguish from in 
fluenza malaria measles and yellow 
fever but the eruption its distribution 
and the occurrence in an area and dur 
ing a tune when Aedes moaqultoea are 
abundant usually clarify the diagnosis 

General Considerations 

Dengue is a viral d seaae transmitted by 
the b te of the Aedes mosquito It occurs 
only in the active mosqu to season (warm 
weather) The incubation period is 3 15 days 
(usually a 8 days) 

Clinical Findings 

A Symptoms and Signs Dengue begins 
with a sudden onset of high fever chills and 
severe aching ( break bone ) of the head 
back and extremities accompanied by sore 
throat prostration and depression There 
may be conjunctival redness and flushing or 
blotching of the skin The initial febrile phase 
lasts 3 4 days followed by a remission of a 
few hours to 2 days The skin eruption ap 
pears in 80% of cases during the remission 
or during the second febrile phase which 
lasts 1 2 days and is accompanied by similar 
but usually milder symptoms than in the first 
phase The rash may be scarlatutlform mor 
bllliform maculopapular or petechial It 
appears first on the dorsum of the hands and 
feet and spreads to the arms legs trunk and 
neck but rarely to the face The rash lasts 
2 hours to several days and may be followed 
by desquamation 

B Laboratory Findings Leukopenia is 
characteristic 

Complications 

Depression pneumon a intis orchitis 
and oophoritis are rare complications 
Prevention 

Available prophylactic measures Include 
control of mosquitoes by screening and DDT 
Dengue vaccine shows promise experimental 

ly 

Treatment 

Give salicylates as required for discom 
fort Permit gradual restoration of actlvl^ 
during prolonged convalescence 

Prognosis 

Fatality is rare Convalescence is slow 


Rowan L C Recent work on dengue fever 
M J Australia 44 530 3 1957 


COLORADO TICK FEVER 


Essentials of Diagnosis 

• Fever chills myalgia headache 
prostration 

• Leukopenia 

• Second attack of fever after remission 
lasting 2 3 days 

• Onset 3 6 days following tick bite 

Colorado tick fever resembles 
dengue but can be distinguished by 
place of occurrence and absence of 
rash Influenza Rocky Mountain 
spotted fever and other acute leuko 
penic fevers must also be different! 
ated 

General Considerations 

Colorado tick fever is an acute viral In 
fectlon transmitted by Dermacentor andersonl 
bites The disease is limited to the western 
United States and is most prevalent during the 
tick season (March to July) The Incubation 
period is 3 8 days 

Clinical Flndiags 

A Symptoms and Signs The onset of 
fever (to 102 105* F ) is abrupt sometimes 
with chills Severe myalgia headache photo 
phobia anorexia nausea and vomiting and 
generalized weaknesa are prominent sympto™* 
There are no abnormal phyatcal findings 
Fever continues for 3 days followed by a re 
mission of 2 3 days and then by a full recrudes 
cence lasting 3 4 days In an occasional case 
there may be one or 3 bouts of fever 

B Laboratory Findings Leukopenia 
(2000 3000/cu mm ) with a shift to the left 
occurs Vlremla may be demonstrated by in 
oculatlon of blood into hamsters or 8001(1108 
mice Complement fixing antibodies appear 
during the third week after onset 

Complications 

Aseptic meningitis or encephalitis occurs 
rarely Asthenia may follow 

Treatment 

No specific treatment is available Aspi 
or codeine may be given for pain 

Prognosis 

The disease is self limited and altno®* h’ 
variably benign 

Eklund C M Kohls G M tJ M Drenwy 
Distribution of Colorado tick fever and 
virus carrying ticks JAMA 157 33 
1935 
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RABIES 

(Hydrophobia) 


Essentials of Diagnosis. 

• Paresthesia, hydrophobia, aerophobia, 
rage alternating with calm. 

•Convulsions, paralysis thick tena- 
cious saliva. 

• History of animal bite 

Fear of the disease may result in a 
hysterical state which may closely 
simulate rabies. Muscle spasm may 
cause confusion with tetanus. 

General Considerations. 

Rabies is a viral disease of animals and 
man. transmitted by infected salfva which 
gains entry into the body by a bite or an open 
wound. In the United States, rabies in man is 
usually due to the bite of an mfected dog, al- 
though cats, wolves, skunks, bats, and other 
warm-blooded animals may be the source of 
Infection. There is no specific climatic, geo- 
graphic. or racial incidence. The incubation 
period may range from 10 days to 2 years, but 
is usually 3-7 weeks. The virus travels in 
the nerves to the brain, multiplies there, and 
then migrates along the efferent nerves to the 
salivary glands. 

Clinical Findings. 

A. Symptoms and Signs There is usually 
a history of animal bite Pain appears at the 
site of the bite, followed by tingling. The 
skin is quite sensitive to changes of temper- 
ature, especially air currents. Periods of 
rage alternate with calm Intervals. Attempts 

spasm so that the patient finally refuses to 
drink (hydrophobia). The patient is restless, 
and behaves in a peculiar manner There is 
muscle spasm, laryngospasm, and extreme 
excitability. Convulsions occur, and blow mg 
on the back of the patient's neck will often 
precipitate a convulsion. Large amounts of 
thick tenacious saliva are present. 

B. Laboratory Findings Biting animals 
who are apparently well should be kept under 
observation. Sick or dead animals should be 
examined for rabies The diagnosis of rabies 
in the brain of a rabid animal may be made 
rapidly by the fluorescent antibodj* technic. 

Treatment. 

Treatment consists of absolute quiet and 
freedom from stimulation, sedation, as In 


tetanus, for preventing convulsions. No spe- 
cific measures are available. 

Prevention. 

If possible, the animal should be kept 
under observation. The wound should either 
be cauterized with fuming nitric acid and the 
acid then neutralized with lime water, or 
thoroughly washed with green soap. 

After a positive diagnosis of rabies or 
after a bite by a suspected animal If the anlm^ 
cannot be observed or if the bite is on the hea^] 
give rabies vaccine (duck embryo). I ml. sub^' 
cut. daily for 14 days. Rabies hyperimmune 
serum should be administered m addition to 
vaccine in facial or severe hand bites. 

Prognosis. 

Once the symptoms have appeared, death 
inevitably occurs after 2-3 days as a result of 
cardiac or respiratory failure or generalized 
paralysis 


Koprowskl, H Rabies. P.CUn. North 
America 2:55-63, 1655 


YELLOW FEVER 


Essentials of Diagsesis 

* Sudden onset of severe headache, ach- 
ing in legs, and tachycardia Later, 
bradycardia, hypotension, jaundice, 
hemorrhagic tendency (“coffee-ground'* 
vomitus). 

• Proteinuria, leukopenia, bllirubinemla, 
bilirubinuria. 

•.Ejulemlr.a.cea 

It may be difficult to distinguish 
yellow fever from leptospirosis and 
other Jaundices on clinical evidence 
alone, although the short course and 
mildness of the jaundice in yellow fever 
allow for some differentiation. 

General Considerations, 

Yellow fever is a viral infection trans- 
mitted by the Aedes and jungle mosquitoes. It 
is endemic to Africa and South America (trop- 
ical or subtropical) but epidemics have ex- 
tended far into the temperate zone during 
warm seasons. The mosquito transmits the 
Infection by first biting an individual having 
the disease and then biting a susceptible in- 
dividual after the virus has incubated within 
the mosquito’s body. The incubation period In 
man is 3-6 days. 
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Clinical Findings 

A Symptoms and Signs 

1 Mild form Symptoms are malaise 
headache fever retroorbltal pain nausea 
and vomiting and photophobia Bradycardia 
may be present 

2 Severe form Symptoms are aa for the 
mild form with sudden onset severe pains 
throughout the body extreme prostration 
bleeding into the skin and from the mucous 
membranes { coffee ground vomitus) oU 
guria and Jaundice Signs include tachy 
cardia erythematous face and conjunctival 
redness during the congestive phase followed 
by a period of calm (on about the third day) 
with a normal temperature and bra^cardia 
and then a toxemic stage with return of fever 
bradycardia hypotension jaundice hemor 
rhages (gastrointestinal tract bladder nose 
mouth subcutaneous) and later delirium 

B Laboratory Findings Lieukopenia oc 
curs although it may not be present at the 
onset Proteinuria is present sometimes as 
high as S G Gm /L and disappears complete 
}y with recovery With Jaundice there Is bUi 
rubinurta and bilirubinemia The virus may 
be Isolated from the blood by intracerebral 
mouse Inoculation (first 3 days) Antibodies 
appear during and after the second week 

Prevention 

Control mosquitoes by adequate screening 
and use of DDT A vaccine la available for 
persons going Into endemic areas 

Treatment 

Treatment consists of giving a liquid diet 
limiting food to high carbohydrate high 
protein liquids as tolerated I V glucose and 
saline as required analgesics and sedatives os 
required and saline enemas for obstipation 

Prognosis 

Mortality is high in the severe form with 
death occurring moat commonly from the sixth 
to the ninth day In survivors the temperature 
returns to normal by the seventh to eighth day 
The prognosis in at^ individual case should be 
guarded at the onset since sudden changes for 
the worse are not uncommon Hiccup copi 
oua black vomitus melena and anuria are 
unfavorable signs 


Burnet F M Yellow fever Chap 25 pp 
331 7 In Natural History of Infectious 
Disease 3rd ed Cambridge Unlv 1933 


INFLUENZA 


Essentials of Diagnosis 

• Abrupt onset with fever chills mat 
alse cough coryza and muscle 
aches 

• Aching fever and prostrat on out of 
proportion to catarrhal symptoms 

• Leukopenia 

Differentiate from the prodrome of 
other infectious diseases (e g mea 
sles dengue lymphocytic chorio 
meningitis) and from other common 
upper respiratory Infections 

General Considerations 

Influenza is transmitted by the respirator) 
route While sporadic cases occur epidemic* 
and pandemics appear at varying intervals 
usually in the fall or winter The 3 antigenic 
types (A B and C) produce clinically irdis 
tmguishable infections The Incubation period 
IS 1 4 days 

Clinical Findings 

A Symptoms and Signs The onset is 
usually abrupt with fever chills malaise 
muscular aching substemal soreness head 
ache nasal stuffiness and occasionally nausea 
in severe infections the patient may be pres 
trated Fever lasts 1 7 days (usually 3 5) 
Coryza nonproductive cough and sere throat 
are present Signs Include mild pharyngeal 
injection flushed face and conjunctival tti 
ness 

B Laboratory Findings Leukopenia is 
common Proteinuria (due to fever) may be 
present The virus may be Isolated from toe 
throat washings by inoculation of chick enab^o 
Complement fixing and chick cell hemagglto 
nation Inhibiting antibodies appear during or 
after the second week 

Complications 

Influenza causes necrosis of the resp'r* 
tory epithelium which predisposes to seco'* 
ary bacterial infections The most frequen 
complications are acute sinusitis otltla 
purulent bronchitis and bronchiolitis bronch 
ectasts and pneumonia 

The circulatory system Is not usually 
volved but pericarditis myocarditis and 
thrombophlebitis sometimes occur 

Pneumonia may be due to secondary i-i 
vaders (often staphylococci) or to the tnflu 
enza virus Itself 
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Prevention. 

Polyvalent influenza virus vaccine, 1 lal. 
subcut., or 0. 1-0.2 ml. Intradermally, given 
twice {1-2 weeks apart), exerts moderate 
temporary protection. Immunity lasts a few 
months to one year. 

Treatment. 

Bed rest to reduce complications is the 
most important consideration. Analgesics and 
a sedative cough mixture may be used. Anti- 
biotics should be reserved for treatment of 
bacterial complications. 

Prognosis. 

The duration of the uncomplicated tllnesa 
IS 1-7 days, and the prognosis is excellent 
Purulent bronchiolitis and bronchiectasis may 
result in chimnic pulmonary disease and fi- 
brosis which persist throughout life Most 
fatalities are due to bacterial pneumonia. In 
recent epidemics mortality has been low ex- 
cept in debilitated persons, especially those 
with severe heart disease 


Francis, T., Jr • Influenza. M.CUn North 
America 43:1309-26, 1939. 


CAT-SCRATCH FEVER 


Essentials of Diagnosis 

• A primary infected ulcer or papule- 
pustule at site of inoculation (30% of 
cases). 

• Regional lymphadenopathy which often 
suppurates. 

» ffi'story of scratch by cat at tnvofved 
area. 

• Positive Intradermal test. 

Differentiate lymph node enlarge- 
ment from that occurring in tularemia, 
lymphomas, neoplasms,, tuberculosis, 
and lymphogranuloma venereum. 

General Considerations. 

Cat-scratch fever is an acute infectious 
disease presumably due to a virus transmitted 
passively by healthy cats, principally by 
scratching, although cases have been report- 
ed to follow skin pricks by a splinter or thorn 
The disease is world-wide In distribution, and 
appears to be quite common. Children are 
affected more often than adults. 


Clinical Findings. 

A. Symptoms and Signs A few days after 
the scratch, about one-half of cases develop 
a primary lesion at the site of inoculation, 
“nils primary lesion appears as an infected, 
scabbed ulcer or a papule with a central ves- 
icle or pustule. One to 3 weeks later, symp' 
toms of generalized infection appear (fever, 
malaise, headache) and the regional lymph 
nodes become enlarged without evidence of 
lymphangitis. The nodes may be tender and 
fixed with overlying inflammation, or non- 
tender discrete, and without evidence of sur- 
rounding inflammation Suppuration may oc- 
cur With the discharge of sterile pus, 

B Laboratory Findings The sedimen- 
tation rate is elevated, the WBC is usually 
normal and the pus from the nodes is sterile, 
Intradermal skin testing with antigen prepared 
from lymph node pus is positive (tuberculin- 
like roaction) in the majority of eases. 

Complications. 

Encephalitis occurs rarely. Macular or 
papular rashes and erythema nodosum are oc- 
casionally seen 

Treatment. 

Tetracycline or chloramphenicol may 
shorten the course of the disease. 

Prt^osls. 

The disease la benign and self-limiting. 
Spontaneous cure may take from 2 weeks to 2 
years. Antibiotic therapy may shorten the 
course of the disease 


Prier, J E • Cat-scratch fever. Ann New 
rorfc Acad.Sc. T0.65U-6T, fSSff. 


INFECTIOUS MONONUCLEOSIS 


Essentiala of Diagnosis. 

•Fever, sore throat, malaise, lymph- 
adenopatly. 

• Frequently splenomegaly, occasionally 
maculopapular rash. 

• Positive sheep cell agglutinins (over 
1:100); lymphocytosis with abnormal 
lymphocytes. 

• Hepatitis frequent, and occasionally 
myocarditis, neuritis, encephalitis. 

The sore throat must be distin- 
guished from viral and bacterial sore 
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throat, the hepatitis from that of In 
fectlous hepatitis (abnormal lyinf*io 
cytes may also be present) the skin 
rash from that occurring in rubella 
secondary syphilis and scarlet fever 
the lymphadenopathy from the nodal 
enlargement in the lymphomas and 
toxoplasmosis the neurologic manifes- 
tations from those occurring In viral 
encephalitis and the uncommon second- 
ary hyper splenic phenomena from prl 
mary blood dyscraslas 

General Considerations 

Infectious mononucleosis is an acute in 
ftctlous disease of unknown etiology but prob- 
ably due to a virus It is universal in distn 
bution and may occur at any age but usually 
occurs in people between ages 10 and 35 It 
may occur both in an epidemic form or as 
sporadic cases Its mode of transmission is 
also unknown but the agent presumably Is air- 
borne The incubation period is probably 5 J5 
days 

Clinical Findings 

A Symptoms and Signs Symptomatology 
is varied but the tj'pical case is represented 
by fever discrete nonsuppurative slightly 
palnfbl moderately enlarged lymph nodes 
especially those of the posterior cervical chain 
and In approximately one half of cases 
splenomegaly Sore throat is often present 
and toxic symptoms (malaise anorexia and 
myalgia] occur frequently in the early phase of 
the Illness A macular to maculopaputar or 
occasionally petechial rash occurs in less than 
507« of cases Exudative pharyngitis tonsil- 
litis or gingivitis may also occur 

A common manifestation of Infectious 
mononucleosis is hepatitis with hepatomegaly 
nausea anorexia and iaundlc® CNS involve 
ment with headache neck stiffness photo- 
phobia pains of neuritis and occasionally 
even Gulllain-Barre syndrome pulmonary in 
volvement with chest pain dyspnea and cough, 
and myocardial Involvement with tachycardia 
and arrythmlas 

B Laboratory Findings Initially there la 
a granulocytopenia followed within one week by 
a lymphocytic leukocytosis Many of these lym- 
phocytes are larger than normal adult lympho- 
cytes, slain more darkly, and frequently show 
vacuolization of the cytoplasm and nucleus 
The heterophil test (sheep cell agglutina- 
tion test) is usually positive but may not be- 
come positive until late In the course of the 
disease (fourth week) or may be positive only 
transiently A titer over I lOO signtneant 


TTie STS IS falsely positive In less than 10% of 
cases 

In CNS Intolvement the CSF may show In 
crease of pressure abnormal lymphocytes 
and protein 

With myocardial involvement the ECG may 
show abnormal T waves and prolonged P R 
intervals 

Liver function tests are commonly abnor 

tnal 

Complications 

These usually consist of secondary throat 
infections often streptococcic and (rarely) 
rupture of the spleen or hypersplenism 

Treatment 

A General Measures Place the patient 
at bed rest until afebrile and give symptomatic 
treatment with aspirin codeine and hot saline 
or 30% glucose throat Irrigations or gargles 3 
or 4 times daily In severely lU patients 
symptomatic relief may be afforded by corfl 
cotropjn (ACTH) or one of the cortisones 

B Treatment of Complications Hepatitis 
myocarditis or encephalitis are treated synip 
tomatically Rupture of the spleen requires 
emergency splenectomy Frequent vigorous 
palpation of the spleen is unwise 

Prognosis 

In the uncomplicated case the fever dis 
appears in 10 days the lymphadenopathy and 
splenomegaly in 4 weeks to some cases the 
illness may linger for 2 3 months 

Death is uncommon when ft does occur it 
is usually due to splenic rupture or hyper- 
splenic phenomena (severe hemolytic anemia 
thrombocytopenia purpura or encephalitis) 
There sre usually no sequelae 

Hoagland, R J Infectious mononucleosis 
Am J Med 13 158-71 1952 


EPIDEMIC NEUROMYASTHENIA 


This is a prolonged and variable syndrome 
consisting of headache nausea and vomiting 
diarrhea myalgia depression disturbances 
of mentation and nuchal rigidity without other 
abnormal physical findings or CSF pleocytos s 
It may occur in epidemics Treatment is 
symptomatic 

Henderson D A , A A Shelokov Epidemic 
neuromyasthenia clinical syndrome? Ne* 
England J hied 260 757-64. 1959 
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COXSACKIE VIRUS INFECTIONS 


Coxsackle virus infections cause several 
clinical syndromes. As with other entero- 
viruses, infections are most common during 
the summer. Two groups, A and B, are de- 
fined by their differing behavior after injec- 
tion into suckling mice. There are 24 sero- 
^pes, but many of these have not been shown 
to cause disease. 

Clinical Findings. 

A. Symptoms and Signs The 6 cluneal 
syndromes associated with Coxsackie virus 
Infection may be described briefly as follows 

1. Summer grippe (Coxsackie A and B) - 
A febrile illness, principally of children, 
which lasts 1-4 days, minor symptoms and 
respiratory tract infection are often present. 

2. Herpanglna (Coxsackie A2, 4, 5. 6, 6 
10) - Sudden onset of fever, which may be as 
hl^as40. 6*C. (lOS'F ), sometimes with 
febrile convulsions, heac^che, myalgia, 
vomiting, and sore throat, characterized early 
by peleehlae or papules which become shallow 
ulcers in about 3 tUys and then heal. 

3. Epidemic pleurodynia (Coxsackie Bl. 

2. 3. 4, S) - Sudden onset of recurrent pam in 
the area of diaphragmatic attachment (lower 

I chest or upper abdomen), fever is often pres&nt 
during attacks of pam. headache, sore throat, 
malaise, nausea, tenderness, hyperesthesia, 
and muscle swelling of the involved area, 
orchitis, pleurisy, and aseptic meningitis may 
Occur. Relapse may occur after recovery. 

4 Aseptic meningitis (Coxsackie A7. 9, 

Bl. 2, 3, 4, 5) - Fever, headache, nausea, 
vomiting, stiff neck, drowsiness, CSF lym- 
phcicyia»is wilhrui ehemicai 
rarely, muscle paralysis. See also Viral 
Meningitis, p, 035. 

5. Acute nonspecific pericarditis (Cox- 
sackie B5) - Sudden onset of anterior chest 
pain often worse with inspiration and in the 
supine position, fever, myalgia, headache, 
pericardial friction rub appears early, peri- 
cardial effusion with paradoxic pulse, increased 
venous pressure, increase in heart size may 
appear. ECG and x-ray evidence of pericar- 
ditis often present. One or more relapses 
may occur, 

0. Myocarditis neonatorum (Coxsackie 
B3. 4) - Heart failure in the neonatal period. 
The role of Coxsackie virus infection in 
"Idiopathic" myocarditis of older children 
and adults js not known. 


B Laboratory Findings Routine labora- 
tory studies shown no characteristic abnor- 
malities. Neutralizing antibodies appear dur- 
ing convalescence. The virus may be isolated 
from throat washings or stools inoculated into 
suckling mice. 

Treatment &. Prognosis. 

Treatment is symptomatic, IVith the ex- 
ception of myocarditis, all of the syndromes 
caused by Coxsackie viruses are benign and 
self 'limited 


Kibrick, S The role of Coxsackie and ECHO 
viruses in human disease M Clin North 
America 43 1291-1309, 1959 


ECHO VIRUS INFECTIONS 


ECHO viruses are enteroviruses which 
produce several clinical syndromes, partiei). 
iarly m children Infection is most commort 
during the summer. 

Twenty serotypes have been demonstrated 
Types 4, 6, and 9 cause aseptic meningitis 
(see pp. 623 and 635), which may be assocl^ 
ated with a rubelliform rash 9 vid Ig 

cause an exanthematous illness (Boston ex- 
anthem) characterized by a sudden onset of 
fever, nausea, and sore throat, and a rubeU 
liform rash over the face and trunk which 
persists 1-10 days Orchitis may occur 
Type 18 causes epidemic diarrhea, character- 
ized by a sudden onset of fever and diarrhea 
m infants. Types 18 and 20 cause summer 
grippe (see p. 117). There are no cha^acte^- 
istic 

Treatment is symptomatic and the prog- 
nosis is excellent. Paralysis has occurred Hi 
aseptic meningitis due to ECHO virus Infection, 
but very rarely. 


Sanford, J.P., &S E. Sulkin* The clinical 
spectrum of ECHO-vlrus infection New 
England J. Med. 26M113-22. 1959. 


ADENOVIRUS INFECTIONS 


Adenoviruses (there are at least 18 anti- 
genic types) produce a variety of clinical syn- 
dromes. Tliese infections are self-limited, 
most common among military recruits, 
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although sporadic cases occur m civilian popu- 
latio^s. The incubation period is 4-9 days. 

There are 4 clinical types of adenovirus 
infection 

(1) The common cold Many infections 
produce rhinitis, pharyngitis, and mild mal- 
aise without fever indistinguishable from the 
symptoms and signs of other Infections which 
produce the common cold syndrome 

(2) Acute undifferentiated respiratory dis- 
ease. nonstreptococcic exudative pharyngitis 
Fever lasts 2-12 days (usually 5 days) ac- 
companied by malaise and myalgia Sore 
throat is often manifested by diffuse injection, 
a patchy exudate, and cervical lymphadenop- 
athy Cough is sometimes accompanied by 
rales and x-ray evidence of pneumonitis (pri- 
mary atj-pical pneumonia) Conjunctivitis is 
often present. 

(3) Pharyngoconjunctlval fever Fever and 
malaise, conjunctivitis (often unilateral), and 
mild pharyngHls 

(4) Epidemic keratoconjunctivitis (ship- 
yard eye) Unilateral conjunctival redness 
mild pain and tearing with a large pre- 
auricular lymph node. 

A polyvalent vaccine is available, but is 
not recommended for general civilian use. 

Treatment is symptomatic 


Parrott. R H . i U C Crambletf Nonbacte- 
rlal infections affecting the nasopharynx 
P.Clin North America 4 115-38, 1957 


HEMADSORPTION VIRUS INFECTIONS 


Hemadsorption viruses have been in- 
criminated as the cause of upper respiratory 
Infections in children. 


RICKEHSIAL DISEASES 
IRICKEnSIOSESl 


The rickettsioses are a group of febrile 
diseases caused by several species of rlckett- 
siae. transmitted to man either directly by 
vector bites (mite- or tick -borne forms) or by 
inoculation of vector feces (Insect-bome 
forms). The natural reservoir of the rickett- 
slae is the arthropods, in which they live ap- 
parently without causing disease. In man the 
organisms multiply rapidly, causing a focal 
perivascular infdtration with or without dam- 
age to the vascular walls. 


Some forms of rickettsiosis are geograph- 
ically localized, although 2 or more forms 
may coexist in the same region. Fever is of 
greatly varying severity, and is usually asso- 
ciated with an early onset of rash A local 
primary lesion (eschar) is found at the site of 
the vector bite in rickettsialpox, scrub typhus 
and local forms of Old World tick typhus 
Nonspecific proteus agglutinins (Well-Felix) 
apprarmg in the second or third week of the 
illness may be of value in differential diag- 
nosis Complement fixation tests are of most 
value in differentiating diseases of the typhus 
group Recovery of the organisms from the 
blood urine, and other body fluids is cumber- 
some and usually clinically impractical. 

Prevention 

(1) Typhus (epidemic) vaccine (Cox type), 

I ml. subcut. twice at Intervals of 7-10 days. 

(2) Rocky Mountain spotted fever vaccine, 

1 ml subcut. 3 times at intervals of 5-7 days. 

These 2 vaccines do not protect against 
other forms of typhus. 

Treatment. 

Since all forms of rickettsiosis respordto 
tetracyclines and chloramphenicol their treat- 
ment can be discussed collectively. 

A Specific Measures Give either of the 
following (1) Tetracycline drugs, 0.5-1 Cm. 
orally every 6 hours for 2-7 days, or 0 8 Co. 
IV every 12 hours (2) Chloramphenicol 
(Chloromycetin®), 0.5 Cm. orally every 6 
hours for 2-7 days 

B General Measures Give parenteral 
fluids, oxygen, sedation, and other supportive 
measures as needed Delouslng procedures 
must be carried out for louse-borne infectloos* 


LOUSE TYPHUS 
(Epidemic Typhus) 


Essentials of Diagnosis ,, 

• Nonspecific prodrome of "flu-llkc 
symptoms, followed by abrupt onset ® 
chills fever, and prostration 

• Rash (third to el^th day) piaeulo- 

papular, becoming hemorrhagic, trff 

to extremities, sparing face, sea p. 
palms and soles. 

• Splenomegaly (one-third of cases) 

• Confirmed by animal inoculation, co^ 
plement fixation, or Well-Fellx sero 

logic test. 
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Before the characteristic rash ap- 
pears It is impossible to diagnose 
typhus on. clinical grounds alone, since 
the prodromes or early stages of many 
diseases are similar to the early stage 
of typhus. The rash usually clarifies 
the diagnosis, however, rash is ab- 
sent in up to 10% of cases, and is diffi- 
cult to recognize in dark-skinned races. 

General Considerations. 

Epidemic typhus is due to R. prowazekil, 
•which is transmitted in the feces of the body 
louse. It occurs more commonly In cooler 
climates and seasons. It is frequently a se- 
vere disease, but many undetected cases oc- 
cur in young people in hyperendemic areas. 
Brill's disease represents an exacerbation of 
the epidemic variety occurring long after the 
initial infection. The Incubation period is 
5-15 days (usually 8-12 days) 

Clinical Findings. 

A. Symptoms and Signs Prodromal symp- 
toms of malaise. cough, nausea, coryza, 
headache, and chest pain may occur a few 
days before the actual onset The onset is 
abrupt, with chills, fever, severe prostration, 
headache, nausea and vomiting, constipation 
or diarrhea, cough, chest pain (usually non- 
pleuritic), stupor, delirium, and muscle ach- 
ing. 

The face Is flushed and the eoojunctlvas 
are reddened. Basal rales are frequently 
present. The BP may be low. Splenomegaly 
occurs in one-third of cases. The rash is a 
characteristic feature, appearing from the 
third to the eighth day (usually the fifth), Ihe 
lesions are pink maculopapules which often be- 
rrtcoe hrmnrrhayJjy- begmain,? nn the trunk and 
spreading to the extremities. The rash rarely 
Involves the face, scalp, palms, or soles. 

B. Laboratory Findings. The WBC Is in- 
constant, leukopenia is usually present the 
first week, leukocytosis the second week. 
Proteinuria is common. Hematuria may be 
present. Rickettsiae may be Isolated by in- 
oculation of guinea pigs or chick embryos with 
blood. Proteus OX-1& and perhaps OX-2 
agglutinins appear at the end of the first week 
or during the second week. Complement- 
fixing antibodies appear during or after the 
second week. 

Complications. 

Pneumonia, gangrene of the extremities, 
periphoml circulatory collapse, myocarditis, 
or parotitis' may occur. 


Prevention & Treatment See above. 
Prognosis, 

The duration of the fever is usually about 
2 weeks. The mortality in louse-borne typhug 
has been 5-80% in different epidemics. Spe- 
cific chemotherapy has reduced the mortality 
rate greatly 

Recrudescences occurring In people who 
have left endemic areas (BrlU-Zinsser epi- 
sodes) are discussed below under flea typhus, 
with which they are readily confused. 


Wilcocks, C : Typhus group of fevers, Trop. 
Dlfi.BuU. 55. 106S-73, 1958. 


PLEA TYPHUS 
(Endemic Murine l^pi^us) 


The distribution of flea typhus is wider 
than that of louse typhus and the disease oc- 
curs in wanner climates and during warmer 
seasons (summer and fall). The animal res- 
ervoir ts rodents, especially house rats. Body 
lice may occasionally pick up R. typhi (R, 
moosen) from a patient with flea typhus and 
transmit U to others, but such small outbreaks 
cannot usually be distinguished from infections 
in the same household through infected fleas. 

Flea typhus resembles recrudeacent louse 
typhus (Brill* Zinsser) more than the severe 
louse typhus The onset is often more gradual, 
the duration ts shorter (9*14 days), the rash 
and symptoms less marked and complications 
are unusual and rarely fatal. The centripetal 
and relatively less developed rash, avoiding 
the face, ,Dalms.. and soles^ distinguishes flea 
typhus from those forms of tick typhus (with 
centrifugal rash) which frequently occur in thfs 
same geographic areas. 

OX-19 reaction is positive. Specific com- 
plement-fixing antibodies are detectable. 

Prevention and treatment are discussed 
on p. 624. 

About 107> of untreated cases are fatal. 


Pratt, H.D. : The changing picture of murine 
^phus In the United States. Ann. New York 
Acad.Med 70'51fi-37, 1958. 
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TRENCH FEVER 


Trench fever may be ineliitSed In the ty- 
phus group in spite of the apparent distinctive-" 
ness of the fever and the atypical features of it 
quintans (pedlculi) infection The Incubation 
period Is 14 30 days but some attacks are ap 
parently recrudescences (long delayed re 
lapses) as in Brill Zinsser episodes Endemic 
areas probably exist mostly in Poland Yugo 
slavia the Ukraine and recently reported 
In Mexico The vector is the body louse the 
animal reservoir la probably man 

There Is an abrupt primary febrile at 
tack often lasting about a days relapses of 
fever (usually 3 5 days) regular or irregular 
occur in about half the cases following prl 
TSSiTy V-Vask 

back and in the shins may suggest dengue 
(due to several different viruses) or influenza 
Splenic enlargement occurs (rare m dengue) 
and general lymphadenopathy is common 
Other findings are headache and nystagmus 
Tl e rash consists of relatively scanty and 
transitory erythematous macules or maculo 
papules fad ng on pressure appearing early 
but irregularly during the primary attack or a 
relapse particularly noticeable on the chest 
back and abdomen LAtent infections and 
blood carrier states are well recognized 

The Weil Felix reaction is negative 
Specific complement fixing antibodies have 
been reported Proteinuria is present often 
with polyuria 

Prevention and treatment are discussed 
on p 634 

The prognosis is good but convalescence 
from this relatively mild fever Is often pro 
tracted with vague functional disorders some 
what resembling those which accompany the 
post febrile depress on of dengue and Influ 
enza 


Gal Perln E A Rickettsiosls qumtana (five 
day fever) its pathogenesis clinical fea 
tures and diagnosis [Translated from 
Russian 1 J Microbiol Epidemiol & 
Immunoblol 28 835 7 1957 


TICK TYPHUS 

(Rocky Mountain Spotted Fever Boutonneuse 
Fever, North Queensland Tick Typhus, Etc.) 


The tick borne rickettsioses or spotted 
fevers are essentially similar but exist in 


geographically and ecologically localized forms 
which have received local names Usually 
rural in distribution these local forms of tick 
typhus and their causative rickettsiae are as 
soctated with a few local species of hard ticks 
mostly of the genera Dermacentor Haeraa 
physalis Amblyomma and Rhiplcephalus and 
their local animal hosts (rodents rabbits and 
dogs) The causative organisms of all may be 
regarded as subspecies of R rlckettsii 

There appear to be 3 major forms of tick 
typhus (1) American type (subsp R rickett 
sii) characterized by absence of an eschar 
and typified by Rocky Mountain spotted fever 
extending in patches from Canada to Brazil 
aiuf westward into the USSR (where it may 
be confused with R siblrlca) and India and 
presumably into parts of China (2) African 
*jyy. nc <u}. B. comiriiJ. t^rjified 

by boutonneuse fever extending in patches 
over Africa the Mediterranean region and 
into the U S S R and Ind a It is character 
ized by the frequent presence of eschar 
( tache nolr of Mediterranean region) In 
the Mediterranean region (and possibly parts 
of India? this is transroitfed by Rhlpiccphalus 
sanguineus and therefore tends to be consen 
trated around urban areas (e g eastern parts 
of (he United States) Elsewhere infect ona 
are in rural areas (3) Australian type (subsp 
or sp R australis) typified by North Queens 
land tick typhus a mild infection apparently 
transmitted by a tick (probably Ixodes) re 
sembles the African ^pe in that an eschar Is 
present but the organism is antlgemcally 
distinct 

Sec Rivers & Horsfall in Bibliography p 62^ 


1 ROCKY MOUNTAIN SPOTTED FEVER 


Essentials of Diagnosis 

• Nonspecific flu like prodrome fo* 
lowed by chills fever malaise m«s 
cle and Joint pains restlessness end 
irritability 

• Splenomegaly (50%) occasional hepa 
tomegaly and Jaundice 

•Rash red macular becoming larger 
and petechial on wrist ankles and 
back spreading to trunk 

• Serologic teats and animal inoculation 
confirm the diagnosis 

The early clinical course of 
Mountain spotted fever may resemb e 
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the early clinical course of many in- 
fectious diseases, but the appearance, 
distribution, and march of the rash dis- 
tinguish it from measles, typhus, and 
typhoid fever (rose spots). The rash 
of meningococcic meningitis may. how- 
ever, simulate that of Rocky Mountain 
spotted fever, in which case blood cul- 
ture and lumbar puncture may be neces- 
sary. 

General Considerations. 

Rocky Mountain spotted fever, due to Rick- 
ettsia r. rlckeltsii, is transmitted by vanous 
species of ixodid ticks. The disease occurs 
throughout the United States, although it ts 
commonest in the Rocky Moimtaln and south- 
eastern areas. The majority of cases occur 
in late spring or early summer The incuba- 
tion period is usually 3-7 days. 

Clinical Tindlngs. 

A. Symptoms and Signs* Prodromal mal- 
aise and anorexia may appear 1-3 days before 
the onset of chills or chUIy sensations sweat- 
ing, fever, malaise, headache, retroorbital 
pain, photophobia, eplstaxis, arthralgia my- 
algia, nausea and vomiting, sore throat, and 
abdominal pain. Restlessness irritability, 
delirium, lethargy, stupor, or coma may ap- 
pear. There may be a dusky Hush of the face, 
conjunctival redness, cyanosis, splenomegaly 
(507o). and occasionally hepatomegaly or jaun- 
dice. A rash appears from the second to the 
eleventh day (usually the third to fifth), first 
on the wrists and ankles and then spreading to 
the trunk and extremities, and occasionally to 
the face. The rash spreads for 2*3 days. The 
eruption is initially small, red, and macular, 
then becoming larger and petechial. 

B. Laboratory findings Proteinuria, 
blllrublnuria, and hematuria may be present. 
Rlcksettiae can be isolated by Intraperitoneal 
inoculation of male guinea pigs w.ith clfrated 
whole blood or serum. The Well-Fellx ag- 
glutination titer (OX-19 and OX-2) rises be- 
tween the tenth and fifteenth days. It should 
be compared with an "acute” specimen taken 
during the first week. Complement-fixing 
antibodies appear during the second week. 

Complications. 

Myocarditis, bronchial pneumonia, skin 
necrosis, or cerebral infarction may occur. 

Prevention & Treatment. Seep. 624. 


Prognosis. 

The fever usually persists 2-3 weeks 
(convalescence is prolonged). Mortality be- 
fore treatment with tetracycline drugs or 
iMoramphenicol was 25-757o. 


2, OTHER FORMS OP TICK TYPHIA 


African tick typhus is generally mild, 
usually terminating by rapid lysia in the sec- 
ond week. An abrupt onset is usual, with 
severe headache, some insomnia and photo- 
phobia, myalgia, and arthralgia. Constipation 
and mental disturbance Is not marked. In a 
varying proportion of cases, an eschar is al- 
ready developed at onset, with painful enlarge- 
ment of regional lymph nodes. The eschar 
may be anywhere on the body, at the site of 
the tick bite, but is usually on covered parts. 
The rash Is similar to that of the American 
^e, but is less often petechial and may be 
transitory or absent, especially outside the 
Mediterranean region. In the mildest cases, 
there may be no more than a few days of fever 
with headache, with or without an eschar and 
lymphadenopathy 

North ^eensland tick typhus has been 
little studied Fever lasts less than a week 
and may be intermittent. The rash Is vari- 
able in character and may be fleeting. 


RICKETTSIALPOX 


Rickettsialpox is due to Rickettsia akari, 
which is transmitted by mites from mouse 
reservoirs. The incubation period is 2-2 
weeks. The disease is characterized by a 
sudden onset of chills, fever, myalgia, mal- 
aise, headache, and photophobia. The pri- 
mary lesion is a firm red papule which be- 
comes vesiculated and finally develops a black 
eschar. A papular eruption which becomes 
veslcopustular appears 2-4 days after the on- 
set of symptoms. Tbe vesicles crust in about 
2 days, the crusts are shed in 1-2 weeks. 
Leukopenia is frequently found. Complement- 
fixing antibodies appear during or after the 
second week. The Well-Fellx reaction Is neg- 
ative. 

Rickettsialpox must be differentiated from 
varicella, variola, flea typhus. Rocky Moun- 
tain spotted fever, and scrub typhus. 

Treatment is discussed on p. 624, 
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Greenberg, M , 8t others Rickettsialpox - a 
newly recognised rickettsial disease II 
Clinical observations JAMA 133 901-6, 
1947 


SCRUB TYPHUS 
(Tsutsugarniishl Fever} 


Essentials of Diagnosis 

• Nonspecific flu-like prodrome 

• Black scab or ulcerated eschar at site 
of inoculation often present 

■ Lymphadenopathy especially at site 
of eschar drainage 

• Macular rash (one-third of cases) 
greatest on trunk 

• Fever lasts 2 weeks and falls by lysis 

• Serologic tests and animal inoculations 
confirm the diagnosis 

Clinical differentiation of scrub 
typhus from other rickettsial infec 
tions typhoid fever malaria dengue 
infectious hepatitis and fever of un- 
known origin during the first week of 
the illness is difficult to Impossible 
The rash eschar and epidemiologic 
information aid In the diagnosis The 
lymphadenopathy muit be dlfferenttat 
ed from other causes of lymph gland 
enlargement 

General Considerations 

Scrub typhus la caused by Rickettsia 
tsutsugamushl which Is transmitted by mites 
It occurs in Japan southern Asia Indonesia 
and the southeast Pacific Islands The incu- 
bation period la 6 18 days (usually 10 12) 

Clinical Findings 

A Symptoms and Signs The prodrome 
(1 5 days) consists of malaise chills head 
ache backache retroorbital pain nausea 
and low-grade fever followed by a gradual or 
sudden increase of symptoms with high fever 
A black eschar with necrotic center’surrounded 
by erythema develops at the site of the pri- 
mary inoculation Regional adenopathy in the 
lymph channels draining the area of the ulcer 
occurs early, generalized adenopathy occurs 
at the peak of the disease A macuUr rash 
appears on the third to eighth day In one-third 
of cases It Is maximal on the trunk, less 
intense on the extremities and occasionally 
appears on the face The rash persists 1-8 
days 


B Laboratory Findings A rising titer 
Well-Felix reaction (proteus OXK) appears 
during or after the second week Complement 
fixing antibodies appear during or after the 
second week Rickettsiae can be isolated by 
intraperitoneal inoculation of white mice with 
whole blood 

Complications. 

There may be myocarditis neuritis 
pneumonia or peripheral vascular collapse 

Prevention & Treatment See p 624 

Prognosis 

The fever usually persists 2 weeks The 
mortality rate before specific treatment was 
avaUable was 10 20% 


Wlsseman C L , & others Studies on cortl 
Bone and antibiotics for prompt therapeutic 
control of typhoid fever and scrub typhus 
J Clin Invest 33 264 75, 1954 


Q FEVER 


Q fever is caused by Rickettsia (CcndeUa) 
burneti The mode of transmission » un 
certain, but inhalation of dried maierlal shed 
by livestock and drinking infected milk are 
probable mechanisms The disease is trans 
mltted by ticks in Australia The incubartoo 
period is 2-4 weeks. 

The disease is characterized by an abrupt 
onset with headache coryza cough myalfia 
retroorbital pain fever, and chills (often twie* 

dally) There may be no physical signs but 

pulmonary rales and hepatomegaly are some 
tiroes found The Weil-Felix reaction Is nega- 
tive Rickettsiae may be recovered by mouse 
inoculation with whole blood (dangerous) 
Complement-fixing antibodies appear during ot 
after the second week Pulmonary infiltration 
is seen on x-ray in 30% of cases Compiles 
tions Include thrombophlebitis and hepatitis 
Q fever must be differentiated from in- 
fluenza viral pneumonia amebic hepatitis 
and brucelloals 

For treatment see p 624 
In young persons the illness usually lasts 
only a few days In older persons It may 1*® 
maity weeks Fatalities are rare 


See reference under Psittaeosls p 
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Infectious Diseases: Bacterial 

Henry Brainerd, Rees B l(ees,Jr J Ralph Audy, & Arthur P Long 


STREPTOCOCCIC INFECTION OF THE 
UPPER RESPIRATORY TRACT, 
STREPTOCOCCIC PHARYNGITIS, 
SCARLET FEVER 


Essentials of Diagnosis 

• Abrupt onset of fever, malaise sore 
throat vomiting 

« Throat red edematous, with patchy or 
foUicular exudate 

• Finely papular erythematous rash ap- 
pears promptly, especially in the 
axilla and groin 

• Diagnosis confirmed by throat culture 

The sore throat of streptococcic In- 
fection (with erythema exudate, and 
edema) must be differentiated from 
viral and mycotic pharyngitis diphthe- 
ria, Vincent e angina, and infectious 
mononucleosis The rash of scarlet 
fever must be distinguished from the 
erythema and rash In rubella, toxic 
absorptive reaction, primary skin dis- 
eases drug rash and sunburn 

General Considerations 

Streptococcic respiratory infections are 
caused by Lanccfield group A beta-hemolytlc 
T’ncirffmfswfoti fs" p rf m arify vfa 
respiratory droplets from patients with active 
disease or asymptomatic carriers Scarlet 
fever occurs when the streptococcic strain »s 
able to elaborate an erythrogenlc toxin and In 
patients who are susceptible to the action of 
the toxin, and thus differs from streptococcic 
phaiyngltls only by the appearance of a rash 
with strawberry tongue and other mamfesta- 
tlons The tncubation period of streptococcic 
infection is 1-7 days 

Clinical Findings 

A Symptoms and Signs Fever usually 
appears abruptly, accompanied bj chills, or, 
in children, by convulsions Malaise, arthral- 
gia, nausea and vomiting and abdominal pains 


may occur and may be very severe The throat 
IS usually extremely sore and painful, although 
uncommonly the sore throat may be miniinsl 
and less striking than the other symptoms 

The Ipcal pharyngeal lesions are identical 
in streptococcic pharyngitis and scarlet fever 
There is marked erythema and moderate 
edema of the pharynx with enlargement of the 
tonsils if they are present A patchy or follic- 
ular purulent exudate which is easily removed 
is present on the tonsils, often on the postenor 
pharynx, and occasionally on the soft palate 
The anterior cervical lymph nodes are tender 
and enlarged, and there is usually a slight gen- 
eralUed lymphadenopathy 

With the toxic manifestations (sesrlet 
fever) the skin is diffusely erythematous with 
a punctate rash caused by enlarged skin papil- 
lae which are more deeply red than the sur- 
rounding akin The rash is most Intense In the 
axillas and groin and on the lateral trunk wall 
the flexor surfaces of the arms, and the dor- 
sum of the feet It blanches on pressure The 
extensor surfaces of the arms are usually 
sji^red The skin folds are hyperpigmented 
and will not blanch on pressure Small pete- 
chial hemorrhages may appear In the sldn 
The rash usually fades in 2-5 days and may * 
followed by a desquamation which begins with 
'•piidioles' over the skin papillae 
IS usually tTushed fwlffi efrcumorsf 
ts not involved by the rash An enanthem - 
also due to the erythrogenlc toxin - appears as 
a stapling of the soft palate analagous to the 
skin rash The "strawberry tongue ' *’**1^® 
to develop on the first day of exanthem The 
tongue Is heavily coated, prominent papluae 
are vtsible The coat disappears at the , 
lateral margins on the second day, on the 
day tt is half to two-thirds gone, and on the 
fourth day the tongue Is smooth and bright re 
with enlarged papillae 

B Laboratory Findings 
present early, eosinophilla may appear 
convalescence The urine may show P™'* 
uria. cyllndrurla. and hematuria The se 
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mentation rate is elevated and returns to 
normal during the second week in uncompli- 
cated cases The antistreptolysin O titer nses 
during convalescence Beta-hemolytic strepto- 
cocci may be cultured from the throat During 
the first 2 days of the rash it may be blanched 
locally by the intradermal injection of 0 1 ml 
of antitoxin, although this test is rarely indi- 
cated The blanching appears in about 12 
hours 

Complications 

The bacterial complications include rhi- 
nitis, sinusitis, otitis mastoiditis, suppura- 
tive cervical lymphadenitis, pneumonia and 
empyema (rare), suppurative arthritis, and 
meningitis Rheumatic fever may occur after 
the second week, acute glomerulonephritia 
(with nephrltogenlc strains of streptococci) 
may occur in the third week or later 

Differential Diagnosis 

A Streptococcic pharyngitis needs to be 
differentiated from the following (1) Viral 
pharyngitis, especially herpangina and exu- 
dative nonbactenal pharyngitis (2) Diphthe- 
ria, In which the throat is less red and the 
pseudomembrane Is confluent Systemic symp- 
toms are less marked (3) Vincent's angina 
with shallow ulcers usually involving the 
mouth (4) Infectious mononucleosis, with 
more marked adenopathy, splenomegaly, ab- 
normal lymphocytes and a positive hetero- 
phil test (5) Pharyngomycosls usually with 
dead-white patches of exudate and little ery- 
thema 

B The rash of scarlet fever needs be dif- 
ferentiated from the following (1) Measles, 
distinguished by Kopllk s spots and leukopenia 
(2) Rubella in which the fading rash may sim- 
ulate scarlet fever, facial involvement is un- 
common in scarlet fever (3) Other erythemas 
(solar, drugs, febrile), usually differentiated 
on the basis of the history (4) Prodromal 
rashes in varicella and variola (rare) 

Prevention 

A Scarlet fever toxin, in 5 weekly Injec- 
tions of 500. 2000, 8000 25 000, and 80.000 
units Subcut , prevents the toxic manifesta- 
tions of scarlet fever but does not prevent 
streptococcic Infection 

D Sulfonamides. 0 5Gm (7^2 gr )b 1 d . 
penicillin C, 100,000 units by mouth b t d , or 
benzathine penicillin 1,200,000 units I.M once 
a month, reduce the incidence of streptococcic 
Infection ♦These should be resemed for per- 
sons with rheumatic lesions to prevent recur- 
rence of rheumatic fe\er 


Treatment. 

A Specific Measures 

1 Procaine peniciUm G, 300 000 units 
daily I M Penicillin must be continued 10 
days or relapse may occur Oral penicillin, 
200,000 units (or phenethlcillin (Syncillin®], 

250 mg ) every 6 hours, or benzathine penicil- 
lin C (BlcilUn®), 1,200,000 units I M . maybe 
used Local penicillin fay lozenges Is worth- 
less 

2 Erythromycin, 0 2-0 S Gm every 6 
hours, or tetracycline drugs, 0 25-0 5Gm 
every 6 hours, is effective but may be followed 
by bacteriologic or clinical relapse 

3 Scarlet fever streptococcus antitoxin 
(9000-36,000 units) may be given 1 M with 
benefit in severely toxic cases of scarlet fever 

4 Convalescent serum, 25-150 ml , may 
be used similarly to antitoxin and may be given 
I V 

B General Measures Place the patient at 
bed rest until he is afebrile and the sedimenta- 
tion rate is normal Modify the diet as neces- 
sary for sore throat Hot saline or 30®'# glu- 
cose gargles or throat irrigations 3 or 4 times 
daily may be used for relief of sore threat 
Give aspinn or codeine as necessary for symp 
tomatic relief 

C Treatment of Complications Bacterial 
complications can usually be treated effective- 
ly with pemcillln Rheumatic fever may be 
prevented by early vigorous treatment of the 
infection with penicillin Acute hemorrhagic 
glomerulonephritis Is discussed tn Chapter 26 

D Treatment of Camera 300,000 umts 
of penicillin procaine complex daily 1 M for 
10 days, or benzathine penicillin G, 1,200 000 
units I M , usually abolishes the carrier state 

Prt^osls 

In untreated, uncomplicated cases, fever 
persists 3-7 days end the rash begins to fade 
after 3-5 days The course is shortened and 
complications minimized by early active treat- 
ment Mortality is negligible 


Rammelkamp. C H , Jr • Natural history of 
streptococcal Infections Bull New York 
Acad Med 31 103-12. 1955 
Stillerman, M . fcS H Bernstein Strepto- 
coccal pharyngitis, evaluation of clinical 
syndromes in diagnosis Am J Dis Child 
107 476-89, 1961 
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DIPHTHERIA 


Essentials of Diagnosis 

•Gray homogeneoua tenacious pseudo- 
membrane at portal of entry 

• Sore throat nasal discharge hoarse 
ness malaise fever 

• Myocarditis neuritis 

• Culture confirms diagnosis 

Differentiate from streptococcic 
tonsillitis w-lth its fiery red extreme 
ly sore throat and follicular or patchy 
tonsillar exudate and from other 
causes of pharyngitis such as infec 
tious mononucleosis adenovirus phar 
yngitls agranulocytic angina and 
Vincent s angina Hov.ever the pre 
sumptive diagnosis of diphtheria must 
be made on clinical grounds without 
waiting for laboratory verification 
since immediate treatment Is essential 

General Considerations 

Diphtheria Is an acute contagious Infection 
caused by Corynebacterluoi dlphthenae which 
usually attacks the respiratory tract but may 
iniolve any mucous membrane or skin wound 
The organism usually gains entry through the 
respiratory tract and is spread chiefly by 
respiratoiy secretions from patients with ac 
tive disease or hesithv carriers The Incuba 
tlcn period Is 2 7 days Myocarditis and late 
neuritis caused by an exotoxln are also char 
acterlstic of the infection 

Clinical Findings 

A Symptoms and Signs Characteristi 
cally there Is a homogeneous tenacious gray 
membrane growing rapidly from the tonsil onto 
the pillars and pharyngeal walls surrounded 
by a very narrow zone of erythema and a more 
extensive zone of edema The pharyngitis is 
relatively painless during the earliest stages 
Early manifestations are mild sore throat 
fever and malaise rapidly followed by severe 
signs of toxemia and prostration The mem 
brane may grow into the larynx and trachea 
producing respiratory obstruction Associated 
edema of the pharynx may add to the resplra 
tory embarrassment 

If myocarditis develops it will be mani- 
fested by a rapid thready pulse indistinct 
heart sounds cardiac arrhythmia and fin 
ally cardiac decompensation with falling BP 
hepatic congestion and associated nausea and 
vomiting 

With toxic neuritis the cranial nerves are 
involved first causing nasal speech regurgi 
tatlng of food through the nose diplopia and 


strabismus The neuritis may progress to In 
volve the intercostal muscles and those of th» 
extremities Sensory manifestations are much 
less prominent than motor weakness 

B Laboratory Findings The urine usu 
ally shows protein due to toxic nephritis 
Polymorphonuclear leukocytosis is present 
Bacterial culture will confirm the diagnosis 
Throat smears are often unreliable Albumino 
cytologic dissociation of the CSF is noted in 
post diphtheritic neuritis 

C ECO Findings In myocarditis the ECC 
may show an arrhythmia P-R prolongation 
heart block and inversion of the T waves 

Complications 

Acute otitis media or bronchial pneumonia 
may occur 

Prevention 

A Children Give SIM injections (0 5 
ml each) of diphtheria toxoid (alum preclpitatsd 
or aluminum hydroxide-adsorbed) at 2 month! 

3 months and 4 months of age Diphtheria Im 
munizatien may be combined with tetanus and 
pertussis Immunization (DPT) Follow by 
Schick test at 3 6 months Give 0 5 I M re 
call Injection at one year of age then at 3 ywr* 
after the primary course and at 7 years after 
the primary course and then every 4 years 

B Adults Moloney test for sensitivity to 

toxoid 0 1 ml of 1 20 dilution of plain 
tntradermally Read like the Schick test si 
24-48 hours If the Moloney test Is negative 
proceed with immunization as in children i' 
the Moloney test is positive give 0 I ml o* 

1 10 dilution of toxoid Intracutaneously ai In 
tervals of 3 weeks for 3 doses 

Treatment 

A Specific Measures 

1 Diphtheria antitoxin must be ^ 
aU cases when diphtheria cannot be exclude ? 


Diphtheria Antitoxin Dosage Schedule 



Child 

Adult 


5000 units 


MUd pharyngeal 

10 000 units 

■^o'OOOjn^ 




Severe pharyngeal 
and nasopharyngeal 

40 000 units 



10 000 units 


Any 2 sites or late 
cases 

40 000 units 
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simple clinical examination The l.V. route is 
preferable In all but the mildest cases or In 
patients who are sensitive to horse serum 
Conjuncllval and skin tests for serum sensi- 
tivity should be done in all cases, and desen- 
sitization earned out if necessary (see p 666). 
The dose varies with the duration of the dis- 
ease, the location of the lesion, and the size 
of the patient A single dose should suffice 

2 Procaine penicillin, 300.000 units I M. 
dally, accelerates slightly the disappearance 
of the organism from the throat and acts against 
secondary streptococcic invaders, it does not 
alter the course of the disease itself 

B General Measures Place the patient at 
absolute bed rest tor at least 3 weeks and until 
the ECG is normal Give a liquid to soft diet 
as tolerated, hot saline or 30% glucose throat 
Irrigations 3-4 times dally, and aspirin or 
codeine as required for relief of pain 

C Special Problems 

1 Myocarditis - No definitive treatment 
Is known Oxygen by tent or mask may be 
needed Hypertonic glucose solution. 100 ml 
of 20% solution dally, may be of value Digi- 
talis and qulnldlne should be reserved for ar- 
rhythmias with rapid ventricular rate 

2 Neuritis - Nasal feeding should be 
attempted Corrective splinting and physical 
therapy may be of value Tracheostomy and 
the use of a mechanical respirator may be 
necessary 

3 Respiratory tract obstruction - Croupy 
cough, stridor, and dyspnea suggest laryngeal 
obstruction Suction of membrane and secre- 
tions under direct laryngoscopy may help 
Intubation or tracheostomy should be performed 
before the a.D.Dearance of qvanosis if the dts- 
tress increases 

D Treatment of Complications Acute 
otitis media and bronchial pneumonia are dis- 
cussed in Chapters 6 and 7, respectively 

£ Treatment of Carriers Penicillin has 
a limited effect on the carrier state 

Prognosis 

The mortality rate vanes between 10 and 
30%, it Is higher In older persohs and when 
treatment has been delayed Myocarditis 
Vrhlch appears early is often fatal Disturb- 
ances of conduction or the appearance of an 
arrhythmia implies a poor prognosis Neuritis 
is rarely fatal unless respiratory muscle pa- 
ralysis occurs Myocarditis and neuritis will 
subside slowly but completely if the patient sur- 
vives 


Brainerd, H , & H B Bniyn Diphtheria 
The present-day problem Calif Med 75 
290-5, 1951 


PERTUSSIS 
(Whooping Cough) 


Esseotials of Diagnosis 

• Paroxysmal cough ending in a high- 
pitched inspiratory "whoop " 

• Two-week prodromal catarrhal stage of 
malaise, cough coryza, and anorexia 

• Predominantly in infants under 2 years 
of age 

• Absolute lymphocytosis 

•Culture confirms diagnosis 

The catarrhal stage must be dis- 
tinguished from bronchitis or influenza 
Lymphocytosis occurring in an afebnie 
child may raise the question of acute 
leukemia 

General Considerations 

Pertussis is an acute, highly communi- 
cable infection of the respiratory tract causeq 
by Hemophilus pertussis It Is transmitted ky 
respiratory droplets from infected individual^ 
The incubation period Is 7-14 days Infeetiv(ty 
is greatest early in the disease and decrease^ 
until the organisms disappear from the nasos 
pharynx (after about one month) Infants are 
most commonly infected, half of all cases oc<. 
cur before 2 years of age 

Clinical Findings 

A ^YcqDtoms and Signs Physical findin^^ 
are minimal or absent Fever, if present, ig 
low-grade Although atypical cases lasting 
only a few days to a week have been describe,j^ 
the symptoms of classical piertussls last aboi]t 
6 weeks and are divided into 3 consecutive 
stages 

(t) Catarrhal stage The onset is insidioug 
with lacrimatlon, sneezing, coryza, anorexi%^ 
malaise, and a hacking mght cough which tennis 
to become diurnal 

(2) Paroxysmal stage This follows the 
beginning of the catarrhal stage by 10-14 dayg 
and is characterized by rapid consecutive 
coughs usually followed by a deep hurried in- 
spiration (whoop) Paroxysms may involve 
5-15 coughs before a breath is taken, and may 
occur up to 50 times in 24 hours Psychic 
stimuli such as fright or anger, crying, snee^. 
ing, inhalation of irritants, and overdistention 
of the stomach may produce the paroxysms 
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The cough Is productive of copious amounts of 
thick mucus Vomiting Is common during the 
paroxysms 

(3) Convalescent stage This stage usual- 
ly begins 4 weeks after the onset of the illness, 
and is manifested by a decrease in the fre- 
quency and seventy of paroxysms of cough 

B Laboratory Findings The WBC Is 
usually 15,000-20 000/cu mm (rarely, to 
50.000). 60-807* lymphocytes Culture and 
Identification of the causative organism by 
cough plate or nasopharyngeal swab is pos- 
sible in 70% of cases 

Complications 

Asphyxia the most common complication, 
occurs most frequently In infants and may lead 
to convulsions and brain damage The In- 
creased intracranial pressure during a parox- 
ysm may also lead to brain damage by causing 
cerebral hemorrhage Pneumonia, atelectasis, 
interstitial and subcutaneous emphysema and 
pneumothorax may occur as a result of dam- 
aged respiratory mucosa, inspissated mucus, 
or increased intrathoraclc pressure 

Prevention 

A Passive prophylaxis of exposed sus- 
eeptibles may usually be accomplished by the 
Injection of 20 ml of hyperlmmuae serum or 
2 5 ml of hyperimmune gamma globulin, 

1 M 

B Active Immunity may be produced with 
a vaccine containing 40 billion phase I organ- 
isms /ml Give 3 injections of 0 5 ml each 
I M at monthly intervals beginning at 2-6 
months of age The vaccine may be combined 
with diphtheria and tetanus toxoids 

Treatment 

A Specific Aleasures 

1 Antibiotics - Give one of the following 
(1) Tetracycline drugs, 25-50 mg /Kg /day 
orally (2) Streptomycin, 1 Gm /day I M In 
divided doses for 1 week (3) Chloramphenicol 
(Chloromycetin®), 50 mg /Kg /day oraUy (4) 
Erythromycin, 30 mg /Kg /day orally 

2 Hyperimmune serum or hyperimmune 
gamma globulin appear to hasten recovery, 
prevent complications, and reduce mortality 
Give 20 ml hyperimmune serum or 2 5 ml 
hyperimmune gamma globulin daily or every 
other day I M for 4 or 5 doses 

B General Measures 

1. Nutrition - Frequent small feedings 
may be necessary Re-feed if vomiting occurs 
shortly after a meal A high-caloric formula 
by gavagc tube may be required In Infants who 
^ to eat Parenteral fluids may be used 


to ensure adequate fluid intake In severe cases 

2 Cough - Sedative and expectorant cough 
mixtures are of slight benefit Atroplnlaatlon 
to the point of facial flushing with Increasing 
doses of tincture of belladonna every 4 hours, 
starting with one drop, is occasionally helpful 
Ether In oil by rectum may be used In severe 
cases 

C Treatment of Complications 

1 Pneumonia, usually due to secondary 
Invaders, should be treated with hyperimmune 
serum or gamma globulin (see above) penl- 
eiltln and sulfonamides, or streptomycin 
Oxygen is often required 

2 Convulsions may require sedation, 

100% oxygen inhalation, and lumbar puncture 

Prognosis 

In children under one year of age the mor- 
tality rate until recently was over 20%, this 
rate has been reduced to 1-2% with antibacterial 
therapy Bronchiectasis is a fairly common 
sequel 


Kaufman, S . & H B Bruyn Pertussis • a 
clinical study Am J Dis Child 89 417* 
22, 1960 


INFECTIONS OF THE CNS 


Infections of the CNS can be caused by 
almost any infectious agent, but moat common* 
ly are due to pyogemc bacteria, mycobacteria, 
fungi, spirochetes, and viruses Certain 
symptoms and signs are more or leas com- 
mon to all types of CNS infection headache 
fever, eensonal disturbances, neck and back 
stiffness, positive Kemig a and Brudzlnskl's 
signs, and CSF abnormalities In patients 
presenting with these manifestations the pos- 
sibility of CNS Infection must be considered 
and, when possible, the specific cause estab- 
lished by means of a careful history and phys- 
ical examination as well as study of the CSF 
and other appropriate laboratory procedures 

CNS infections must not be confused wlm 
menlngismus, which consists of the signs of 
meningeal Irritation in the absence of menin- 
geal Inflammation Menlngismus occurs wit 
certain febrile diseases such as streptococcic 
phaiyngltiB, pneumonia, and bacterial enterit s 
in children 

EUologic Classification . 

CNS Infections can be divided into 3 broa 
categories which usually can be readily dis- 
tinguished from each other by CSF examlna- 



tion as the first step tov.ard etiologie diag- 
nosis (sec chart below). 

A. Purulent Meningitis- E.g , due to 
infection with meningococci (40% of cases), 
pneumococci, streptococci, Hemophilus influ- 
eniae, staphylococci, and gonococci 

B Granulomatous Meningitis. E g., due 
to Mycobacterium tuberculosis, Coccidioldes, 
Cryptococcus, Histopla^ma, and other fungi, 
or Treponema pallidum (meningovascular 
syphilis), 

C. Viral Meningitis: E g , due to the 
viruses of the following diseases poliomye- 
litis, arthropod-borne encephalitis, "poat- 
infectlous" encephalitis, lymphocytic chorio- 
meningitis, mumps, rabies, and infectious 
mononucleosis, and to Coxsackie or ECHO 
virus infection 

The aseptic meningitis syndrome is of 
diverse etiology and presents the clinical and 
CSF findings of viral meningitis in the absence 
of the Epeclfie clinical phenomeria diagnostic 
of a particular disease, e g. . lower motor 
neuron paralysis in poliomyelitis, salivary 
gland Involvement in mumps, or marked sen- 
sorial disturbance in encephalitis Among the 
Important causes of the aseptic meningitis syn- 
drome are nonparatytlc pioUomyelltls, mumps, 
leptospirosis, and Coxsackie and ECHO viral 
infections 

Lsboratoty Diagnosis 

Clinical descriptions of the various forms 
of CNS infections wilt be found elsewhere in 
the book Although a history of exposure to 
disease or vectors, the presence of Infections 
outside the CN5, rashes, neurologic abnormal- 
ities, blood culture, skin tests, serologic 
testa, and other clues are important in differ- 
ential diagnosis, examination of the CSF is the 
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single most useful tool m the diagnosie of CNS 
infections, 

Bralnerd, H. • Infections of the central nervcFUS 
system- An approach to diagnosis. J.Pedlat. 
3T;478-83, 1850 

Smith. M.H.: Acute bacterial meningitis. 
Pediatrics 17;2SB-77, 1956. 


1. MENINGOCOCCIC MENINGITIS 


Essentials of Diagnosis. 

• Fever, headache, vomiting, confusion, 
delirium, convulsions 

• Petechial rash of skin and mucous 
membranes. 

• Neck and back stiffness with positive 
KemJg’B and Brudrinskl’s signs, 

• Purulent spinal Duid with gram-negative 
Intracellular and extracellular organ- 
isms 

• Culture of CSF, blood, or petechial 
aspiration confirms the diagnosis 

Meningococcic meningitis must be 
differentiated from other meningitides. 
In small iniants the clinical taanilesta- 
tions of meningeal infection may be 
erroneously diagnosed as upper respira- 
tory infection or other acute Infections 

General Considerations, 

Meningococcic meningitis is caused by 
Neisseria meningitidis and results from a 
bacteremia originating in a nasopharyngeal 
focus localizing in the meninges. The Infec- 
tion is spread by respiratory droplets from 
patients with active disease, i.e , those with 
niUd upper reepiratory meningococcic infec- 
tions and, principally, ap^renfly healthy 


Typical CSF Findings In Various CNS Diseases 
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carriers (a lO-StK. carrier Incidence has been 
observed during epidemics) The bacteremia 
(meningococcemla) may not be clinically evi- 
dent, or may be fulminating and rapidly fatal 
v-ith little or no evidence of meningitis The 
meningococcemla may also be associated with 
adrenal hemorrhage (Waterhouse-Friderichsen 
syndrome). The incubation period is 3-7 days, 
with infectlvity occasionally present for several 
days before the appearance of the meningi- 
tis 

Clinical Findings. 

A. Symptoms and Signs High fever, 
chills, and headache, back, abdominal, and 
extremity pains, and nausea and vomiting are 
present In severe cases rapidly developing 
confusion, delirium and coma occur Con- 
vulsive twitchlngs or frank convulsions may 
also be present 

liuchal and back ngidlty are present, with 
positive Kemlg's and Brudalnskl's signs A 
petechial rash is found in most cases Pete- 
chtac may % ary from pinhead-sized to large 
ecchymoses or even areas of skin gangrene 
«hleh may later slough if the patient survives 
These petechlae are found In any part of the 
skin, mucous membranes, or the conjunctivas, 
but never in the nail beds, and they usually 
fade in 3-4 days The Increased intracranial 
pressure will cause the anterior fontanel to 
bulge (if not closed) and may produce Cheyne- 
Stokes or Blot's respiration 

B Laboratory Findings Leukocytosis is 
usually marked The urine may contain pro- 
tein, casts, and red cells Lumbar puncture 
reveals a cloudy to frankly purulent CSF, with 
elevated pressure, increased protein, and de- 
creased glucose and chloride content The 
fluid usually contains more than 1000 cells/ 
cu mm , with polymorphonuclear cells pre- 
dominating and containing gram-negative Intra- 
cellular cocci The absence of organisms in 
a gram-stained smear of the CSF sediment 
does not rule out the diagnosis but in fact 
favors menlngococclc etiology in a purulent 
meningitis The organism Is usually demon- 
strated by smear or culture of the CSF, oro- 
jAarynx, blood, or aspirated petechlae 

Complications. 

Arthritis, cranial nerve damage (especial- 
ly the eighth nerve, with resulting deafness). 
Internal hydrocephalua, and iritis may occur 
as complications 

Prevention 

Give 1-2 Cm of sulfadiazine orally to 
exposed persons or carriers in 2 doses taken 
on the same day. 


Treatment. 

A. Specific Measures 

1 Sulfonamides are the agents of choice 
In severe cases give sodium sulfadiazine, 
sodium sulfamerazlne, or a mixture of equal 
parts of each, or sulfisoxazole, S Gm in 1000 
ml of an electrolyte solution, preferably 
Ringer’s lactate solution, I V or aubcut by 
clysis at once In mild cases give eulfadlazire 
sulfamerazlne, sulfamethazine, or a mixture 
of equal parts of each, or sulfisoxazole, 3 Gra 
orally with adequate fluids to prevent crystal 
formation Follow with 3 Gm I V or subcirt 
every 8-12 hours or 1 Gm. orally every 4-6 
hours as indicated by severity 

2 Penicillin - In addition to sulfonamides 
give aqueous penicillin, 100,000 units I M 
every 3 hours, or procaine penicillin G. 600.000 
units I M twice daily 

Antibacterial therapy need be continued 
only one week 

B General Measures Give paraldehyde, 
sodium amobarbltal (I V ), or morphine sul- 
fate as necessary for restlessness, and re- 
straints, if necessary, for marked restless- 
ness Fluid intske should be st least 3 L 
dally and should be sufficient to maintain a 
urinary output of at least 1000-1500 ml Re- 
place fluid lost by vomiting and give parenteral* 
ly if necessary If the patient is comatose 
more than 3 daya, give feedings (and medica- 
tion) by stomach tube Repeat lumbar punc- 
ture If evidence of increased intracranial pres- 
sure persists or to cheek the response to 
therapy by CSF glucose level Treat ahock 
as outlined on p. 3. 

Prognosis 

The over-all mortality of memngococclc 
meningitis is 10% Young healthy Individuals 
and those who retain consciousness usually 
survive 


Banks. H S Meningococcosls, a protean 
disease Lancet 2 635-40 and 677*81, 
1948 


2. PNEUMOCOCCIC, STREPTOCOCCIC, 
«t STAPHYLOCOCCIC MENINGITIS 


The symptoms are similar to those of 
menlngococclc meningitis, but a preceding W* 
fecUon is usually present and a focus i» 
demonstrable in the lungs (pneumococcic) the 
middle ear, or slmises The CSF must be 
cultured and examined to detei^lne the causa 
tlve agent. 
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Specific treatment ot pneumococcic and 
streptococcic meningitis consists ot aqueous 
penicillin, 1 million units I. M every 2 hours 
or by continuous I.V. drip In severe cases 
it may also be necessary to give 10,000 units 
of penicillin in 10 ml of physiologic saline 
once dally intrathecally until the CSF glucose 
is normal Treat staphylococcic meningitis 
with combined penicillin, bacitracin, erythro- 
mycin. novobiocin, and chloramphenicol pend- 
ing results ot sensitivity tests (see Staphylo- 
coccic Pneumonia), or with methlcillin (Staph- 
cillln®), 10-12 Gm. dally I V orl.M. 

With adequate and at times very lar^e 
doses of antibiotics, the mortality rate is 
strikingly reduced Staphylococcic meningltle 
carries the gravest prognosis 


Haggerty, H.J., &M, Zlai* Antibiotics and 
bacterial meningitis. Pediatrics 25‘742-7, 
1960. 


3. TUBERCULOUS MENINGITIS 


EsseotlalB of Diagnosis . 

< Gradual onset of llsUessness, irrita- 
bility, and anorexia 

• Headache, vomiting, coma, convulsions, 
neck and back rigidity 

• Tuberculous focus usually evident else- 
where 

■ Usually In children below S years of 
age 

• CSF with web and pellicle showing or- 
ganisms by smear or culture 

fused with any other meningitis, but 
the gradual onset and evidence of tuber- 
culosis elsewhere usually help to clari- 
fy the diagnosis 

General Considerations, 

Tuberculous meningitis is caused by me- 
ningeal spread of the tubercle bacilli from a 
gross or microscopic focus usually in the 
lungs or the peritracheal, peribronchial, or 
mesenteric lymph nodes, or as a result of 
mlUary spread Its greatest incidence is in 
children between the ages of one and 5 years 

Clinical Findings. 

A. Symptoms and Signs The onset Is usu- 
ally gradual, with listlessness, irritability, 
anorexia, and fever, followed by headache, 
vomiting, night cries, convulsions, and coma 
In older patients headache and behavioral 
changes are prominent early symptoms. 


Nuchal rigidity, opisthotonos, and paral- 
ysis occur as the meningitis progresses 
Paralysis of the extraocular muscles is com- 
mon Ophthalmoscopic examination may re- 
veal choroid tubercles General physical ex- 
amination may reveal evidence of tuberculosis 
elsewhere The tuberculin skin test may be 
negative in miliary tuberculosis. 

B. Laboratory Findings The CSF is fre- 
quently xanthochromic, vrith increased pres- 
sure and 50-500 cells/cu mm (early, poly- 
morphonuclear neutrophils, later, lymphocytic), 
decreased glucose, and decreased chloride 
content On standing the CSF may form a web 
and pellicle from which organisms may be 
demonstrated fay smear, culture, or guinea pig 
inoculation Moderate leukocytosis is com- 
mon Chest x-ray often reveals a tuberculous 
focus 

Complications 

After recovery there may be residual 
brain damage resulting in motor paralysis, 
convulsive states, mental impairment, and 
abnormal behavior The incidence of these 
complications increases the longer therapy i^ 
withheld Ataxia and deafness are most oftei) 
due to streptomycin therapy 

Treatment. 

A Specific Measures* Give streptomycin, 
30 mg /Kg /day I M in divided doses every 
6-12 hours for 5 months, and 2 mg /Kg intra- 
thecaUy dally for 2 weeks, every other day fqr 
2 weeks, and twice a week for 2 weeks (Intra- 
thecal therapy probably is unnecessary If 
isonlazid is used ) In addition to streptomycin, 
give tsoniazid, 10 mg /Kg /day in 2-4 doses 
djr one year, smf sm&iofat/cy^te ac/J (PAS/, 

3-5 Cm every B hours by mouth (or sodium 
para -aminosalicylate, 15-30 Gm dally I V.) 
for one year 

B General Measures* Treat symptoms 
they arise and maintain good nutrition and ade- 
quate fluid intake Treatment with cortico- 
steroids in the early phases needs further 
evaluation 

Progniais. 

The natural course of the disease Is death 
within 6-8 weeks When it Is diagnosed and 
treated early the recovery rate Is up to 907», 

If treatment is not instituted until the disease 
has reached the late stage, the recovery rate 
is 25 -3 or. 


Treatment of tuberculous meningitis* A com- 
parative trial by a Scottish joint committee. 
Lancet 2 756-60, 1957. 
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4. HEMOPHILUS INFLUENZAE 
MENINGITIS 


EfisentlalB of Diagnosis 

• Fever, malaise, headache, vomiting 

• Nuchal and back rigidity 

• Usually occurs in children under 2 
years of age 

• Leukocytosis, gram-negative rods In 
the CSF, type-specific capsule 
swelling test 

• Culture confirms diagnosis 

It is impossible to distinguish He- 
mophilus influenzae meningitis from 
other purulent meningitides «ai the 
basis of symptoms and signs but the 
discovery and identification of the spe- 
cific organism In the CSF makes exact 
diagnosis passible 

General Considerations 

This rather common meningitis is due al- 
most entirely to the type B strain of Hemoph- 
ilus influenzae It occurs most frequently in 
infants under 2 years of age 

Clinical Findings 

Nothing about the onset, symptoms, or 
signs distinguishes this illness from other 
purulent meningitides It may exist for sever- 
al days as an apparent respiratory infection, 
however, Irritability, fever, unexplained leu- 
kocytosis, and some nuchal rigidity should 
suggest meningitis Lumbar puncture will 
reveal the gram-negative pleomorphic rods 
in the purulent spinal fluid smear or culture 
A capsule-swelling test can be performed on 
any organisms found if antiserum is available 

Treatment. 

A Specific Measures Give strejitoravcln 
(adults. I Gm .children 250 mg )I M every 
6 hours for one week, and streptomycin, 25 
mg in 10 ml of physiologic saline solution In- 
trathecally daily until the CSF glucose is nor- 
mal In some cases give also sulfadiazine, 
sulfamerazine. sulfamethazine, or a mixture 
of equal parts of each, 150 mg /Kg /day, with 
adequate fluids to prevent crystal formation 
Tetracycline drugs. 0 5 Gm every 6 hours 
are of value Chloramphenicol (Chloro- 
mycetin®) Is also effective 

B. General Measures* Treat symptoms 
as they arise and maintain good nutrition and 
adequate fluid intake 


Prognosis. 

Prompt treatment Is required to prevent 
death or permanent CNS damage Before the 
advent of chemotherapeutic agents the mor- 
tality rate was virtually 100%. 


Shaw, E B., &H B. Bruyn Streptomycin in 
therapy of Hemophilus Influenzae menin- 
gitis J Pediat. 56-253-8, 1960 


TYPHOID fc PARATYPHOID FEVER 


Essentials of Diagnosis 

'Gradual onset of malaise, headache, 
sore throat cough, and finally "pea- 
soup ■ diarrhea or constipation. 

• Slow (stepladder) rise of fever to maxi- 
mum and then slow return to normal 

• Rose spots, relative bradycardia, 
splenomegaly, and abdominal disten- 
tion and tenderness 

• Leukopenia, positive blood, stool, and 
urine culture 

• Elevated or rising specific (Widal) 
agglutination titers 

Typhoid and paratyphoid fever inJ*t 
be distinguished from other prolonged 
fevers associated with normal or de- 
pressed WBC For example, tubercu- 
losis, primary atypical pneumonia, and 
psittacosis are differentiated by the la- 
frequency of pneumonic Involvement 
and the presence of rose spots in ty- 
phoid and paratyphoid fever, malaria, 
subacute bacterial endocarditis. 
cellosiB, and Q fever are distinguished 
by finding the specific organisms or by 
demonstrating a positive serologic titer 
for the s.neclfic oi^anism 

General Considerations 

Typhoid fever is caused by the gram- 
negative rod Salmonella typhi, which enters the 
patient via the gastrointestmal tract where it 
penetrates the Intestinal wall and produces in- 
flammation of the mesenteric lymph nodes 
the spleen As the defense mechanism of the 
host is overwhelmed, bacteremia occurs, a™ 
the infection eventually localizes principally 
In the lymphoid tissue of the small Intestine 
(particularly within the 2 feet of the ileocecal 
valve) These Peyer's patches become in- 
flamed and finally may ulcerate Ulceration 
and sloughing reach a maximum during the 
third week of the disease. Occasionally the 
organism may localize in the lung gallblsdder. 
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kidney, or CNS with resulting Inflammation 
Infection is transmitted by eating or dzdnking 
contaminated food or liquid Most infections 
are transmitted by chronic carriers with a 
persistent gallbladder or urinary tract focus 
The incubation period is 5-14 days 

Paratyphoid fever is an acute generalized 
infection caused by any strain of Salmonella, 
although usually S paratyphi and S schott- 
mulleri are responsible Transmission is via 
contaminated food and liquids 

Clinical Findings 

Paratyphoid fever, although it is usually 
milder and has a shorter Incubation period and 
a more abrupt onset than typhoid fever, la 
clinically and pathologically indistinguishable 
from typhoid fever 

A Symptoms and Signs In most instances 
the onset is insidious, less commonly, but es- 
pecially in children the onset may be abrupt 
with chills and a sharp rise In temperature 
The course of classical untreated typhoid fever 
can be divided into 3 stages 

(l}The prodromal stage During the peri- 
od of Invasion the patient gradually begins to 
feel unwell Increasing malaise, headache, 
cough, general body aching, sore throat and 
epistaxls are common Frequently (but not * 
invariably) there are symptoms referable to 
the gastrointestinal tract, including abdominal 
pain, constipation or diarrhea and vomiting 
During this period the fever ascends in a step- 
ladder fashion, the maximum temperature on 
each day being slightly higher than the pre- 
ceding day In the evening the temperature is 
generally higher than in the morning 

(2) The fastigium After about 7-10 days 
the fever stabilizes, varying less than 2* F 
during the day, and the patient becomes quite 
sick Symptoms referable to the intestinal 
tract ("pea-soup" diarrhea or severe con- 
stipation, or marked abdominal distention) are 
common Severe cases enter what is known 
as the typhoid state, In which the patient lies 
motionless and unresponsive, with eyes half- 
shut. appearing wasted and exhausted He can 
usually be aroused to carry out simple com- 
mands 

(3) The stage of defervescence If the pa- 
tient survives the severe toxemia of the second 
stage of the disease, or does not die of compli- 
cations. his condition gradually improves 

The fever declines in a “mirror image" of the 
onset, usually requiring 7-10 days to reach 
normal The patient gradually becomes more 
alert and his abdominal symptoms disappear 
During this stage recrudescence or relapse 


may occur as late as 1-2 weeks after the tem- 
perature has returned to normal This re- 
lapse is usually milder than the original infec- 
tion, however, occasionally all of the phenom- 
ena seen during the fasUgium will be dupli- 
cated 

During the early prodromal period phys- 
ical findings are slight or absent Later, 
splenomegaly, abdominal distention and ten- 
derness relative bradycardia, dicrotic pulse, 
and occasionally meningismus systolic mur- 
mur and gallop rhythm appear The rash 
(rose spots) commonly appears during the 
second week of the disease and may continue 
to eniprt in crops until the period of convales- 
cence The individual spot is a pink papule 
2-3 mm in diameter v/hlch fades on pressure 
The papules are found principally on the trunk, 
and there are rarely more than 12 Each spot 
fades over a period of 3-4 days 

B Laboratory Findings Blood cultures 
may be positive as early as the first week and 
remain positive for a ^arlable period there- 
after (usually as long as the rose spots are 
present) Stools are positive for the erganispt 
after the first week of the disease, the urine 
may be positive at any time after the first 
week although the organism xs less frequent- 
ly found in the urine than in the stool 

During the second week of the disease 
antibodies begin to appear in the blood and eoq. 
tlnue to rise in titer until about the end of the 
third week (Tr'idat test) If an anamnestic re- 
sponse to other infectious diseases or recent 
vaccmation ts ruled out an O (somatic) anti- 
body titer of 1 to 60 is presumptively diag 
nostic a rising titer (as demonstrated by 2 
specimens taken approximately a week apart) 
fs almost completely diagnostic 

Moderate anemia is almost always seen 
during the height of infection Leukopenia is 
the rule Proteinuria is common 

Complications 

Complications occur in about SO*'# of un- 
treated cases and account for three-fourths of 
all deaths Intestinal hemorrhage Is most 
likely to occur during the third week and Is 
manifest by a sudden drop in temperature, 
rise in pulse, and signs of shock followed by 
dark or fresh blood In the stool Intestinal 
perforation is most likely to occur during the 
third week Sudden rigor, drop In temperature, 
and increase in pulse rate, accompanied by 
abdominal pain and tenderness, may be noted 
Less frequent complications include urinary 
retention, pneumonia, thrombophlebitis, myo- 
carditis psychosis, cholecystitis, nephritis, 
spondylitis (typhoid spine), and mentogitlB 
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Prevention 

A Typhoid vaccine (1 billion organisms/ 
ml ) 0 5 ml . 1 ml , and 1 ml cubcut at 
weekly intervals. Is usually given with para- 
t^Thoid A and B vaccine Intradermal injec- 
tion of 0 1 ml at weekly intervals may be 
used to minimize unfavorable reactions 

B Drinking water and milk must be boiled 
during an epidemic 

C Carriers must be rigidly controlled 
and not permitted to he fOod handlers 

Treatment 

A Specific Measures Give chloroamphen'* 
Icol (Chloromycetin*) 1 Gm orally every 4 
hours until fever disappears and then 0 5 Gm 
every 6 hours (In children give 50 mg /Kg / 
day followed by 25 mg /Kg /day when afebrile ) 
Continue treatment for 3 weeks Hydrocorti- 
sone 20 mg orally every 6 hours, may be 
used temporarily in severely toxic patients 

B General Measures Prevent decubiti 
by careful bathing skin massage, and use of 
rubber “doughnuts over pressure areas Care- 
ful oral hygiene is important 

Give a high-calorie, low-residue diet 
(approximately 3600-4800 Calories/day) Com* 
plete vitamin supplementation must be used 
The Coleman diet (about 1500 Calories/L ) 
consists of lactose 400 Cm cream 800 ml, 
and milk, 2800 ml The casein hydrolysate 
formula (about 1050 Catories/L ) consists of 
casein hydrolysate 125 Gm . and milk 1 L 

Parenteral glucose solution may be neces- 
sary to supplement fluid intake and maintain 
urine output Abdominal distention may be 
relieved by gentle colonic flushes and abdom- 
inal stupes Vasopressin and neostigmine 
must be used with great caution because of the 
danger of perforation 

Diarrhea may be controlled with bismuth 
Bubcarbonate or camphorated tincture of opium 

The patient must be strictly Isolated and 
hiB excreta sterilized until negative stool cul- 
tures have been obtained 

C Treatment of Complications Secondary 
pneumonia may be treated with penicillin snl- 
fonartildes, streptomycin or tetracycline 
drugs, depending on the etlologic agent 

Transfusions should be given as required 
for hemorrhage If perforation occurs, im- 
mediate surgery is required anticipate and 
treat shock (see p. 3) before It is manifest 

D Treatment of Carriers Chemotherapy 
is usually ineffective In abolishing the carrier 
state 


Prognosis 

The mortality rate of typhoid fever Is 
about 2*0 In treated cases Elderly or debili- 
tated persons are likely to do poorly In 
children the course is milder 

With complications the prognosis is poor 
Relapses occur in up to 15% of cases A re- 
sidual carrier state frequently persists in 
spite of chemotherapy 


Elsenberg, G M , Mothers Clinical and 
microbiological aspects of salmonellosis 
Am J M Sc 235 497-509, 1958 
Woodward, T E , Smadel, J E , & R T 
Parker Therapy of typhoid fever M CUn 
North America 38 577-90, 1954 


BRUCELLOSIS 


Essentials of Diagnosis 

• Vague complaints of easy fatigability 
headache, arthralgia anorexia, 
sweating and Irritability, all ©I Is* 
sldious onset 

• Intermittent fever especially noted it 
night may become chronic and unduliot 

• Cervical-axillary lyraphadenopathy, 
spltnoraegaly 

• Lymphocytoeis, positive blood culture 
elevated agglutination and complement 
fixation titer 

Brucellosis with an acute onset 
must be differentiated from influenza 
and other acute febrile diseases In It* 
more common insidious onset it must 
be distinguished from tularemia Q 
fever, and typhoid fever In its ebrw- 
ic form differentiation from Hodgkins 
disease, tuberculosis and malaria 
may be necessary Also In the chronic 
form it must be differentiated from 
psychoneurosls either present without 
prior brucella infection of psycho- 
neurosis remaining as a residual aftc 
entire recovery from the infection It 
self 

General Considerations. 

The infection Is caused by any of 3 spec 
of Brucella organisms Brucella abortus ’ 
tie). Brucella Buls (hogs), and Brucella me 
Bis (goats) Transmission to man is by *1^®' 
contact with excretions and secretions of lnf*c 
ted animals The organism gains en‘ry 
man through minor skin abrasions or inge*^ 
of raw contaminated milk or mUk products 
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Human-to-human transmieslon Is rare The 
disease is mainly occupational among meat 
handlers, farmers, and veterinarians Chil- 
dren are more resistant to infection than are 
adults The incubation period varies from 
5 to 20 days, although the time between ex- 
posure and overt disease may extend up to 
several months The disorder may become 
chronic and persist for years 

Clinical Findings 

A Symptoms and Signs The onset may 
be acute, with fever, chills, and sweats simi- 
lar to those seen In any acute febrile Illness 
but in most Instances the disease begins so 
Insidiously that it may be weeks before the pa- 
tient presents himself to the physician with 
vague symptoms - often of weakness and 
exhaustion upon minimal activity Symptoms 
also include headache, abdominal pains with 
anorexia and constipation, and arthralgia 
sometimes associated with periarticular 
swelling bu* not local heat The fever may 
be septic, sustained, undulating, low-grade, 
or even absent, but Is more often of the inter- 
mittent type preceded by a feeling of ehlUi- 
nesB, rising during the evening hours and 
falling with a sweat (night sweat) in the early 
morning hours In the chronic form It may 
assume anundulant nature, with periods of 
relatively absent fever between acute attacks 
la the chronic form the above symptoms plus 
emotional instability and irritability and weight 
loss may persist for years either on a con- 
tinuous or Intermittent basis 

Physical findings are minimal Half of 
cases have peripheral lymph node enlarge- 
ment and splenomegaly, hepatomegaly is less 
common 

B Laboratory Findings The WBC la 
usually normal to low, with a relative or ab- 
solute lymphocytosis The organism can be 
recovered from the blood, CSF, urine, and 
tissues, however, this may be difficult, and 
an agglutination titer greater than 1 100 (and 
especially a zising titer) is usually used as 
laboratory verification of the disease The 
intradermal skin test Is of no value in diag- 
nosing active disease and may confuse the ag- 
glutination titers 

Complications 

The most frequent complications are bone 
and joint lesions such as spondylitis and sup- 
purative arthritis, usually of a single Joint, 
subacute bacterial endocarditis, encephalitis, 
and meningitis Less common complications 
are pneumonitis with pleural effusion hepa- 
titis, and cholecystitis Abortion In humans 


is no more common with this disease than with 

other acute bacterial disease during preg- 
nancy 

Prevention 

Preventive measures consist of destruc- 
tion of infected dairy animals and immunization 
of susceptible animals, and pasteurization of 
all milk and milk products 

Treatment 

A Specific Treatment The effectiveness 
of tetracycline drugs, chloramphenicol and 
streptomycin-sulfonamide therafy has not been 
entirely established In chronic brucellosis 
(1) A combination of streptomycin 2 Gm I M 
dally and one of the tetracycline drugs, 2 Qm 
orally daily ts probably the treatment of 
choice (2) Tetracycline drugs 50 mg oral- 
ly once the first day, 50 mg twice the second 
day, SO mg 3 times the third day, and 0 5-1 
Gm every 6 hours for the following 12-14 
days (Small initial dosage avoids Herxhelmer- 
Uke reaction ) (3) Chloramphenicol (Chloro- 
mycetin®) 60 rag /Kg orally initially and 
then 0 25 Cm every 3 hours until the patient 
has bees afebrile for 7 days (4) Strepto- 
mycin, 0 5 Gm I M every 6 hours for 2 
weeks and sulfadi&zine-sulfameraelne- 
sulfamethazine mixture 3 Gm initially and 
1 Gm every 6 hours for 2-3 weeks 

B General Measures Place the patient 
at bed rest during the acute febrile stage and 
maintain a high vitamin Intake 

Prognosis 

In a few cases brucellosis may remain 
active for many years as an intermittent ill- 
ness, but about 75% recover completely with- 
in 3-6 months and fewer than 20% have resid- 
ual disease after one year Treatment has 
considerably shortened the natural course of 
the disease 

Brucellosis is rarely fatal either In the 
acute or the chronic form Residual psycho- 
neurosis is common In recovered patients 


Spink, W \V The Mature of Brucellosis 
Univ of Minnesota, 1956 
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GAS GANGRENE 


Essentials of Diagnosis 

• Sudden onbet of pain and edema in area 
of wound contamination 

• Brown to blood-tinged watery exudate, 
with skin discoloration of surrounding 
area 

• Gas demonstrated in the tissue by pal- 
pation or x-ray 

• Orgamsma demo'nstrs.ted oit culture or 
smear of exudate 

Other types of Infection can cause 
gas formation in the tissue, e g 
Aerobacter and Escherichia infections 
These organisms produce much more 
gaa than Clostridia 

General Considerations 

Gas gangrene is an infection caused by 
aiy of several anaerobic gram-positive bacilli 
which gain entry into the tissue by dirt or 
fecal contamination of wounds, usually those 
containing devitalized tissue The puerperal 
tract may be Infected The organism grows 
only in anaerobic conditions, producing a 
toxin which spreads into and destroys the sur- 
rounding tissues and thus creates Increasing 
areas of reduced oxygen tension into which 
the organisms may advance In the process 
gas is produced It is probable that the en- 
tire Infection is a local reaction, although the 
posalblllty of toxins invading the blood and af- 
fecting distant vital centers has been postu- 
lated The incubation period is 6 hours to 3 
days after Injurj 

Clinical Findings 

A Symptoms and Signs The onset is 
usually sudden, with rapidl> Increasing pain 
In the affected area acccmpsnlei by a fall In 
BP, and tachycardia The temperature may 
be elevated, but not proportionate to the sever- 
ity of the inflammation In the last stages of 
the disease severe prostration, stupor, delir- 
ium. and coma occur 

The wound becomes swollen, and the 
surrounding skin is pale as a result of fluid 
accumulation beneath It This Is followed by 
a discharge of a brown to blood-tinged, serous 
foul-smelling fluid from the wound As the 
disease advances the surrounding tissue 
changes from pale to dusky to finally become 
decp’y discolored with coalescent red. flotd- 
fUled vesicles Gas may be palpable In the 
tissues In clostridial septicemia, hemolysis 
and jaundice are common 


B. Laboratory Flndlnga Gas gangrene is 
a clinical rather than a bacteriologlc diagnosis 
although culture of the exudate confirms the 
diagnosis and stained smear of the exudate 
showing the typical gram -positive rods is a 
valuable clue to the diagnosis 

C X-ray may show gas in the soft tissues 
spreading along fascial planes 

Treatment, 

A Specific Measures Owe penicttUn 
100,000 units I M every 3 hours, polyvalent 
gas -gangrene antitoxin, 20,000 units stat and 
repeat every 6-6 hours, and full doses of 
sulfadiazine -sulfamerazine-sulfamethazlne 
mixture (see p. 6SS), 

B Surgical Measures Adequate surgical 
debridement and exposure of infected areas 

Prognosis 

Without treatment the disease Is invari- 
ably fatal 

Altemeier. W A , tothers Problems in the 
diagnosis and treatment of gas gangrene 
Arch Surg 74 B39-4S. 1S57. 


ANTHRAX 


Anthrax is a disease of sheep, cattle, 
horses, goats and mules caused by Bacillu* 
anthracis, a gram-positive sporefonnlng ta* 
clllus which is transmissible to man by entry 
through broken skin or mucous membranes or, 
less commonly, by inhalation Human Infeo* 
tlon Is rare It is most common in farmers, 
veterinarians and tannery and wool workers 
Several cJiolcaJ forma have been observed 

Clinical Findings 

A Symptoms and Signs 
1 Cutaneous anthrax ('‘malignant pus- 
tule* ) - An erythematous patch appears 
exposed area of skin, and becomes papular and 
then vesicular, with a firm, purple to black 
center The area around the lesion is swollen 
or edematous, consisting of a dense ring S'**" 
mounted by vesicles The center of the lesion 
finally forma a necrotic eschar and sloughs 
Regional adenopathy, variable fever, malaise 
headache , and variable nausea and vomiting 
are present Septicemic spread may occur 
after the eschar sloughs, at times manifested 
by shock, cyanosis, sweating, and collapse 
Cerebral hemorrhage may occur 
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2 Malignant edema - This form of the 
disease is characterized by fever, malaise, 
and rapidly spreading edema of the skin or 
mucous membranes followed by sloughing anq 
gangrene 

3 Pulmonary anthrax {"woolsorter s 
disease") - Characterized by fever, malaise, 
headache, dyspnea, cough, congestion of the 
nose throat, and larynx, and auscultatory or 
x-ray signs of pneumonia 

B Laboratory Findings The WBC may 
be elevated or low Sputum or blood culture 
may be positive for Bacillus anthracia Smears 
of skin lesions show gram-positive rods 

Treatment. 

units I M daily, or one of the tetracyclines. 

0 5 Gm orally every 6 hours 

Prognosis 

The prognosis is excellent in the eulane^ 
ous form of the disease if treatment is given 
early Malignant edema and pulmonary an- 
thrax have a grave prognosis Bacteremia la 
a very unfavorable sign 


Cold, H Anthrax A report of one hundred 
seventeen cases Arch Int Med 96 387- 
96, 1955 


TETANUS 


Eesentials of Diagnosis 

• Jaw stiffness followed by spasms of 
jaw muscles (trismus) 

• Stiffness of the neck and other mus- 
cles dysphagia, irritability, hypcr- 
reflexia 

• Finally, painful convulsions precipi- 
tated by minimal stimuli 

• History of wound and possible c<mtam- 
inatlon 

Differentiate from acute CN5 infec- 
tions such as poliomyelitis and rabies, 
in which trismus is absent, and from 
infections of the throat and Jaw in which 
trismus may be present due to local 
causes Strychnine poisoning and tet- 
any due to other causes must also be 
considered in the differential diagnosis 

General Considerations. 

Tetanus Is an acute CNS Intoxication 
caused by fixation in the CNS of a toxin elab- 


orated by the slender, sporeforming, gram- 
positive, anaerobic bacillus, Clostridium 
tetani The organism is found mainly in the 
soil and in the feces of animals and humans, 
and enters the body bj wound contamination 
Although puncture wounds or purulent necrotic 
lesions are usually contaminated, because the 
organism Is universal in distribution even the 
most trivial and relatively clean wound may 
be inoculated 

The exotoxin acts on the motor nerve end 
plates and anterior hom cells of the spinal 
cord and bram stem Once the exotoxin is 
fixed m the tissue it is doubtful if it can be 
neutralized The question of whether the toxin 
enters the CNS via the blood stream or through 
motor nerves Is still unsettled The incubation 
period te S o’ays to 15 veeks 

Clinical Findings 

A Symptoms and Signs Occasionally the 
first symptom Is pain and tingling at the site 
of inoculation followed by spasticity of the 
group of muscles nearlqr This may constitute 
the entire disease, especially in those individ- 
uals treated with Inadequate prophylactic doses 
of antitoxin Mere frequently, however, the 
presenting symptoms are stiffness of the jaw, 
neck stiffness dysphagia, and irrltabiU^ 
Hyperreflexia develops later, with spasms of 
the Jaw muscles (trismus) or facial muscles, 
and ngldity and spasm of the muscles of the 
abdomen, neck, and back Painful tonic con- 
vulsions precipitated by minor stimuli are 
common Although the patient is awake and 
alert during the entire course of the illness, 
during convulsions the glottis end respiratory 
muscles go into spasm so that the patient is 
unable to breathe and cyanosis and asphyxia 
may ensue The temperature is only slightly 
elevated 

B Laboratory Findings The diagnosis of 
tetanus is made clinically There is usually a 
polymorphonuclear leukocytosis 

Complications 

Malnutrition may occur as a result of 
dys^agia Urinary retention and constipation 
may result from spasm of the sphincters 

Prevention 

A Tetanus toxoid, 1 ml in 3 doses at in- 
tervals of 3-4 weeks, followed by a booster of 
I ml at one year and 1 ml at time of injjry 

B Tetanus antitoxin, 6000 units 1 M . in 
nonlmmunized Individuals with soil-contam- 
inated wounds, especially puncture wounds, 
compound fractures, and powder bums Do 
not gl%e inadequate doses 
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C Adequate debridement of wounds 
D Benzathine penicillin 1 2 million units 

I M 

Treatment. 

A Specific Measures Tetanus antitoxin 
100,000 units I V Test for senaltivl^ to 
horse serum 

B Place the patient at bed rest and mini- 
mize stimulation Sedation and anticonvulsant 
therapy are essential Experience from India 
and other areas of high Incidence appears to 
Indicate that most convulsions can he elimi- 
nated by treatment with chlorpromazine (50- 
100 mg q i d ) combined with a sedative 
(amobarbital phenobarbital or meprobamate) 
Mild cases of tetanus can be controlled with 
only one or the other Only rarely 1* general 
curarlzation required Other antlcomrutsant 
regimens which h3\e been recommended are 
as follows (1) Trlbromoethanol 15-25 mg / 
Kg rectally every 1-4 hours pro (2) Amo- 
barbital sodium S mg /Kg I M p r n (3) 
Paraldehyde 4-8 ml (1-2 dr )1 V (2-5% 
solution) nay be combined with barbiturates 
Penicillin is of value but should not be substi- 
tuted for antitoxin 

Give I V fluids as required 

Prognosis 

The mortality rate is higher in very young 
and very old people, with shorter Incubation 
periods with shorter intervals between onset 
of symptoms and the first convulsion and with 
delay in treatment If trismus develops early 
the prognosis is grave The over-ai! mortal- 
ity Is about 4Crg Contaminated lesions about 
the head and face are more dangerous than 
wounds on other parts of the body 

If the patient lives, recovery is complete 


Garcia-Palmlerl, M R , & R Ramirez Gen- 
eralized tetanus An analysis of 202 cases 
Ann Int Med 47 721-30. 1957 


BOTULISM 


Essentials of Diagnosis 

• Sudden onset of cranial nerve paralysis 
heralded by ocular involvement (espe- 
cially diplopia) 

• History of Ingestion of home-canned 
food or finding the toxin in suspected 
food 

• Blood urine, and CSF findings are 
normal 


Botulism must be differentiated 
from acute viral CNS infections, espe- 
cially bulbar pollomyelltla, and from 
myasthenia gravis, postdiphthentic 
neuritis, and Infectious neuronitis 

General Considerations 

Botulism Is a food poisoning caused by 
Ingestion of preformed toxin of Clostridium 
botuUnum It Is characterized by Involvement 
of the CNS, especially of the bulbar region 
The toxin interferes with the release of acetyl- 
choline by the nerve tissue In the United 
States most cases follow ingestion of improper- 
ly prepared home-canned foods especially 
vegetables and meats The toxin is heat-labile 
and is destroyed by proper cooking of foods 

Clinical Findings 

A Symptoms and Signs Symptoms appear 
abruptly 18-36 hours after the ingestion of the 
toxin and are usually ushered in by visual dis- 
turbances (diplopia, loss of powers of accom 
modatlon and reduced visual acuity) Thisl* 
followed by involvement of the bulbar cranial 
nerves causing dysphagia, dysphonla and 
nasal regurgitation The muscles of the ex* 
treiDities become weak, and vertigo Is com* 
mon Sensory Involvement is absent, and the 
sensorium remains clear The temperature 
is normal unless Intercurrent Infection ecwre 

B Laboratory Findings The blood, urine 
and CSF findings are normal The suspected 
food may be examined for the causative toxin 
Iniectlon Into mice 

Complications 

Difficulty in swallowing often causes aspi* 
ration pneumonia Respiratory paralysis rosy 
lead to death 

Prevention 

All canned foods must be sterilized 
Home-canned fooda must be boiled for 5-10 
minutes before they are eaten Cans with 
bulging lids or Jars with leaking rings should 
be destroyed 

Treatment. 

A Specific Measures Botulinus antitoxin 
bivalent (Types A and B) 10 000-50,000 units 
I M as soon ae possible 

B General Measures 

1 Absolute rest with foot of bed elevated 
to promote drainage from respiratory tract 

2 Aspiration of respiratory tract fre- 
quently Tracheostomy may be required 

3 Oxygen b> mask or catheter as indi- 
cated 



Tularemia 645 


4. Respirator as required for respiratory 
paralysis 

5 Intravenous fluids as necessary. 

6. Treat complicating pneumonia with 
antibiotics if present 

Prognosia. 

The mortality rate of botulism is 60%. 
Death occurs In 20 hours to 10 days There 
are usually no sequelae, although residual 
motor weakness may persist for months 


Meyer, K.F.* Newer knowledge on botulism 
and mussel poisoning. Am. J. Pub. Health 
21.762-70, 1931. 


TULAREMIA 


Essentials of Diagnosis 

* Sudden onset of fever, chills, nausea, 
vomiting, and prostration 

* Papule progressing to pustule to clean 
ulcer at the site of inoculation 

* Regional lymph node enlargement and 
suppuration 

* History of contact with contaminated 
wild animals, especially rabbits 

* Diagnosis confirmed by culture of ulcer, 
lymph node drainage, or blood 

Tularemia, because of its variety 
of forms and long duration, must be 
differentiated in the early stages from 
any other acute infection, in its pneu- 
monic form from atypical pneumonia 
and psittacosis, and in its typhoidal 
form from typhoid fever Because of 
the long duration of fever, tularemia 
must also be distinguished from bru- 
cellosis The lymphadenitis must be 
differentiated from plague, lymirfio- 
granuloma venereum, infectious 
mononucleosis, tuberculosis, and cat* 
scratch fever Pathologically the le- 
sions of tularemia must be differenti- 
ated from those of tuberculosis 

General Considerations. 

Tularemia Is caused by the gram-negative 
organism Pasteurella tularensis. The infec- 
tion is acquired by man from infected animals 
by ingestion of the contaminated meat, con- 
tamination of the skin (even unbroken skin), or 
by bites of insects which have bitten the in- 
fected animal. Ninety per cent of cases are 
traoeable to an Infected wild rabbit. The le- 
sions consist of areas of focal necrosis scat- 


tered throughout the body. The Incubation 
period is 1-10 days (average 2-4 days). 

Clinical Findings. 

A. Symptoms and Signs There is a sud- 
den onset of fever, chills, headache, nausea, 
vomiting, sweats, and severe weakness, 
followed within 1-2 days by the formation of 
a pajMle or papules at the site of inoculation 
(ulceroglandular form) The papule soon be- 
comes a pustule and finally ulcerates to pro- 
duce a clean crater The regional lymph 
nodes become enlarged, and may ulcerate and 
drain profusely An atypical pneumoma with 
pleurisy (pneumopleuntic form) or a typhoid- 
like state (typhoidal form), or a combination 
of both types of involvement, frequently de- 

tnthin 4-5 days A nanspecltic roseala- 
llke rash may appear at any time. The spleen 
is frequently enlarged, and a perisplenitis may 
develop If the site of inoculation is the eye. 
conjunctivitis and preauricular adenitis result. 

B Laboratory Findings A relative or 
absolute polymorphonuclear leukocytosis is 
present After the third day the Jntradermal 
skin test is positive, and after the tenth day 
the agglutination test is positive. The organ- 
ism may be recovered and cultured frona the 
blood, lymph node drainage, or ulcer. 

Complications . 

Lung abscess and meningitis due to the 
tularemia organism has been reported on rare 
occasions Pneumonia, meningitis, and peri- 
tonitis account for most tularemic deaths. 

Treatment. 

Treatment, in addition to girtng symfrto- 
matic and supportive measures as required, 
consists of giving one of the following (1) 
tetracycline drugs. 0 5 Cm. every 6 hours 
orally for S-10 days, (2) streptomycin, 2 Gm. 
I.M. daily in divided doses every 6 hours for 
5-10 days, or (3) chloramphenicol {Chloro- 
mycetW®), 0 5 Cm. orally every 6 hours for 
S'tO days 

Prognosis. 

The over-all mortality rate Is 6'Si, but the 
mortality rate of untreated pulmonary tulare- 
mia is 63%. Death may occur within 4 days to 
9 monUis after the onset. In untreated cases 
the duration of fever Is 3-4 weeks, adenopathy 
3-4 months, and the disease itself 5-6 months. 
Chemotherapy has improved the outlook mark- 
edly. 

Van Aletre, T. E. , Jr., &P.J. KaduU: Lab- 
oratory-acquired tularemia In vaccinated 
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Individuals a report of 62 cases Ann Int 
Med 50 621-32, 1939 


PLAGUE 


Essentials of Diagnosis 

• Sudden onset of chills fever malaise 
muscular pains and prostration 

• Regional lymphangitis and adenitis 
with finally suppuration of the nodes 

• Septicemia and pneumonitis may occur 

• History of contact with infected ani- 
mals pneumonic human cases 

• Confirmation by culture or animal 
inoculation 

Ibe adenltia ol plague roust lie dla- 
tinguished from the adenitis of strepto- 
coccic and staphylococcic Infection 
infectious TOononueVeosis, sypAnlls 
lymphogranuloma venereum tularemia, 
and cat scratch fever, the septicemic 
form may be confused with other types 
of sepsis tularemia typhus typhoid 
fever and malaria The pneumonic 
form must be distinguished from vtral 
pneumonitis psittacosis and bacterial 
bronchial pneumonia 

General Considerations 

Plague is an acute epidemic infection 
caused by the gram-negative bacillus Pas- 
teurella pestis uhich Is usually transmitted 
to man by rodent fleas when the fleas leave 
the dying animal vector and seek human hosts 
Transmission is by deposition of contaminated 
feces on excoriated skin or regurgitation of 
contaminated blood at the time of feeding The 
pneumonic form of the disease, however, may 
be transmitted from man w maa by inbAlatvoo. 
of infected respiratory tract droplets Sporad- 
ic cases occur from contact with infected wild 
rodents The infection spreads via the lym- 
F^tics to the regional lymph nodes and may 
finally become generalized (8epllcemlc>to 
Involve the brain liver, lungs, and spleen 
with focal areas of suppuration and necrosis 
The Incubation period is 2 10 days 

Clinical Findings 

A Symptoms and Signs The onset is 
usually acute, with high. Intermittent fever 
chills, headache vomiting, generalized mus- 
cular pains and mental abnormalities ranging 
from mental dullness to acute mania The pa- 
tient exhibits marked anxiety and fear In the 
pneumonic form there Is also tachypnea pro- 


ductive cough, and finally cyanosis and blood 
tinged sputum Epistaxis and gastrointestinal 
bleeding may occur 

A pustule at the site of inoculation is un- 
commonly found but the signs of a spreading 
lymphangitis are usually evident Red, tender, 
and finally suppurative lymph node involvement 
(buboes) appear on about the second day In the 
severe form of the disease with septicemia, 
the characteristic purpunc spots (black plague) 
appear on the third day The spleen is often 
palpable 

B Laboratory Findings The organism 
may be identified on a methylene blue or Gram 
stain of material obtained from the buboes 
the bloody sputum and, more rarely, the 
blood smear Bacterlologle confirmation is 
obtained by culture or animal inoculation Th» 
x-ray In the pneumonic form shows pulmoTiaTj 
infiltrations The leukocyte count is usually 
materially elevated 

Complications 

Pneumonic plague may occur as a compli- 
cation of bubonic plague or may exist as a pri- 
mary form In the case of droplet Infections 
from human contacts Most complications are 
secondary to bacterial invasion of the draining 
buboes or of the lung 

Prevention 

Prophylactic measures consist of giving 
plague vaccine (2 billion organlsms/ml } 0 5 
and 1 ml at intervals of 7-10 days The pa- 
tient 8 discharges must be carefully disinfected 

Treatment. 

Treat as early as possible with strepto- 
mycin, 2-6 Gm daily I M In divided doses 
tetracycline drugs 0 5 Cm every 6 hours 
and Sulfadiazine In full doses Give sympto- 
roatlc and. avipportlwe meaaiicea as needed 


Prognosis 

The disease usually runs its course in 
3-6 days The prognosis is extremely vari- 
able due to the marked range of severity oi the 
illness, however the mortality rate in un- 
treated cases probably ranges from 25 to 7s* 
The septicemic and pneumonic forms are al- 
most invariably fatal If untreated Chemo- 
therapy has markedly Improved the outlook 
for survival 


Meyer, K F The natural history of plagu® 
and psittacosis Pub Health Rep 72 705 
14. 1B57 
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CHOLERA 


Essentials of Diagnosis. 

• Sudden onset of severe, voluminous, 
frequent diarrhea. 

• Vomiting without antecedent nausea 

• Diarrhea and vomitus are gray, turbid, 
and watery (rice water), with little or 
no blood or pus 

• Marked dehydration and electrolyte 
imbalance, uremia and shock often 
present 

• Histoiy of being in an endemic area or 
contact with an Infected individual 

• Positive cultures and agglutination re^ 
actions 

Cholera must be distinguished from 
other causes of diarrhea, dehydration, 
and shock, such as bacillary and ame- 
bic dysentery, food poisoning, staphylo- 
coccic enterocolitis, and infantile diar- 
rhea Mild cases of cholera are prob- 
ably misdiagnosed as simple diarrhea 
or food poisoning 

General Considerations, 

Cholera is an acute dysenteric disease 
caused ly Vibrio cholerae The infection is 
spread by the ingestion of food or drink con- 
taminated by feces from acute or early con- 
valescent cases Since warm weather is nec- 
essary for survival of the organism in the feces/ 
the infection is usually found in warm countries 
The bacillus primarily localises In the ileum, 
and the disease is due to a powerful endotoxin 
liberated on disintegration of the organism 
The Incubation period is 1-5 days 

Clinical Findings 

A. Symptoms and Signs Although mild 
cases may occur, the typical case begins with 

a Sudden onset of voluminous, frequent, watery 
stools that soon lose all fecal appearance and 
become grayish and turbid (rice water), with 
degenerated epithelium and mucus but with lit- 
tle or no blood or pus Vomiting without ante- 
cedent nausea becomes severe, and soon the 
individual is unable to retain food or drink and 
becomes markedly dehydrated, with dry skin, 
cyanosis, extreme thirst, sunken eyes, and 
subnormal temperature Severe muscle 
cramps may occur, and abdominal cramps are 
the rule The urine volume diminishes, and 
uremia occurs in severe cases 

B. Laboratory Findings Routine blood 
studies show marked dehydration Very high 
hemoglobin values (up to 20 Gm 1 100 ml ), and 


a WBC up to 25,000/cu mm may be found 
The COj combining power reveals acidosis, 
and the nonprotein nitrogen may be elevated 
The diagnosis is confirmed by isolation of the 
organism from the stool and Identification by 
agglutination reactions 

Complications 

Secondary infections, especially of the 
parotid gland, may occur 

Prevention. 

A Cholera vaccine, 0 5 ml initially and 
then 1 ml subcut after an interval of 7-10 
days IS Indicated for all persons entering 
endemic areas Repeat 1 ml every 4-6 
months 

B Rigid isolation of all cases and careful 
decontamination of excreta are important In 
endemic areas all water and milk must be 
boiled, and protective screening against flies 
must be used 

Treatment. 

A Specific Measures Give either strep- 
tomycin. 1 Gm I M every 6 hours, or sodi- 
um sulfadiazine or sodium sulfamerazine, 5 
Cm in physiologic saline solution I V fol- 
lowed by 3 Gm IV every B-10 hours. Oral 
sulfonamides may be substituted when vomiting 
ceases Sodium bicarbonate in equal or double 
doses should be given with the sulfadiazine or 
sulfamerazine when the patient is able to swal- 
low 

B General Measures Give human plasma 
and physiologic saline or Ringer’s injection, 

I V , until shock dehydration, and anuria are 
alleviated Large amounts may be required 
Siicth-molar sodium lactate solution may be 
necessary in severe cases to combat acidosis 
and to prevent sulfonamide crystal formation in 
the kidneys Solutions containing potassium 
should be given to relieve hypokalemia after 
initial shock and dehydration are relieved 

Prognosis. 

The untreated disease lasts 3-5 days The 
prognosis depends largely upon the previous 
health of the patient and the adequacy of treat- 
ment The mortally rate in untreated cases 
averages about 50% {range, 15% to 90%), with 
prompt treatment the rate may be reduced to 
S%. 


PolUtzer, R.’ Cholera studies. Symptoma- 
tology. diagnosle, prognosis, and treatment. 
Bull. World Health Organ. 16 205-430. 1957. 
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LEPROSY 


Essentials of Diagnosis 

• Pale, anesthetic maenlar, or nodular 
and erythematous skin lesions 

• Superficial nerve thickening with as- 
sociated sensory changes 

♦ History of residence In endemic area 

* Acid fast baclllt In skin lesions or 
nasal scrapings or characteristic 
histologic nerve changes 

The skin lesions of leprosy need to 
be distinguished often from those of 
lupus ery+hematosus sarcoidosis 
syphilis erythema nodosum erythema 
muUiforme and vitiligo nerve involve- 
men*. sensory dissociation and re- 
sulting deformity may require differ- 
entiation from syringomyelia and 
scleroderma 

General Considerations 

Leprosy is a mildly contagious chronic 
infectious disease caused by the acid-fast rod 
Mycobacterium leprae The mode of trans- 
mission Is unknown and attempts to infect 
human volunteers have been unsuccessful 
Susceptibility to leprosy may Involve a heredi- 
tary factory 

Clinical Findings 

The onset of leprosy is insidious The le- 
sions Involve the cooler tissues of the body 
skin superficial nerves nose pharynx lar- 
ynx, eyes, and testicles The skin lesions may 
occur as pale, anesthetic macular lesions 
I-IO cm In diameter, diffuse or discrete 
erythematouB, Infiltrated nodules i-b cm in 
diameter, or a diffuse sWn infiltration Neu- 
rologic disturbances are manifest by nerve 
infiltration and thickening, with resultant 
anesthesia, neuritis, paresthesia trophic 
ulcers, and bone reabsorptlon and shortening 
of digits The disfiguration due to the skin 
Infiltration and nerve Involvement in untreated 
cases maybe extreme 

The disease Is divided clinically and by 
laboratory tests into 2 distinct t>pes lepro- 
matous and tuberculoid In the lepromatous 
type the course is progressive and malign 
with nodular skin lesions, slow, symmetric 
nerve involvement, abundant acid-fast baclUl 
in the skin lesions, and a negative lepromin 
skin test In the tuberculoid type the course 
Is benign and nonprogressive, with macular 
skin lesions, severe asymmetric nerve in- 
volvement of sudden ijiset with no bacilli prea- 
ent In the lesions, and a positive lepromin 


skin test In the lepromatous type an acute 
febrile episode with evanescent skin lesions 
may occur and last for weeks Eye involve- 
ment (keratitis and iridocyclitis) nasal ulcers 
and eplstaxie may occur In both types but are 
most common in the lepromatous type 

Systemic manifestations of anemia and 
lymphadenopathy may also occur 

Histologic nerve changes are usually 
characteristic 

Complications 

Intercurrent tuberculosis is common in 
the lepromatous type Amyloidosis may occur 
with long-standing disease 

Treatment 

Drug therapy must not be given during 
exacerbations of lesions with much bacillary 
multiplication and, usually, leprotic fever 
Drugs should be given cautiously, with slo*lv 
increasing doses, and must be withheld vhen 
they show signs of producing an Induced exac- 
erbation with leprotic fever, progressive 
anemia with or without leukopenia, severe 
gastrointestinal symptoms, allergic derms 
tttis, hepatitis, or mental disturbances, or 
erythema nodosum It is Important, there- 
fore to observe temperature, blood couit* 
and biopsy changes in lesions at regular in- 
tervals The duration of treatment must be 
guided by progress preferably as judged by 
biopsy Treatment must be continued for 
several years but often indefinitely because 
recrudescence may occur after cessation of 
therapy 

A Diaminodlphenylsulfone (Avlosulfo*^' 
DOS) 18 given orally to a maximum of 600 mg 
a week for adults in divided doses H 
erance is feared (commonest in Caucasians or 
Mongolians with well -developed lepromatous 
or Infiltrated Intermediate forms of the dis- 
ease) start with 50 mg twice weekly and in- 
crease to the maximum by 50 mg Incremen * 
every 2 weeks, by which time the dose of 
mg weekly may be spread in dally or other 
fractions Many selected cases may be 
treated as out-patients Children tolerate 
all the BuKones well in doses proportionate o 
age (e g 300 mg /week for a child of 12) 
reaction occurs, stop treatment until 
Is complete and then start again at the begin* 
nlng or change to another sulfone (Althoug 
all sulfones apparently act in the body In 
same way as DDS, some produce fewer reac- 
tions ) 

B, Sulphetrone is best given as SCrt 
solution, deeply subcut or I M. , In doses 
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ginning with 0. 1 ral. twice a week and doubling 
each 2 weeks to a maxiraum of 3-5 ml./week 
in divided doses An oral preparation is also 
available; the maxiiniim is 3 Cm. daily. 

C. Diphenylthlourea (DPT) is given orally, 
beginning with 500 mg./day and increasing to a 
maximum of 2 Cm. /day. This drug is indicated 
if intolerance develops to the above drugs It 
may be continued for about 3 years before re- 
sistance develops. 

Prognosis. 

Untreated lepromatous leprosy is progres- 
sive and fatal in 10-20 years In the tubercu- 
loid type spontaneous recovery usually occurs 
In 1-3 years, It may, however, produce crip- 
pling deformities. 

With treatment the lepromatous type re- 
gresses slowly (over a period of 3-8 years) 
and recovery irom the tuberculoid type is more 
rapid. Recrudescences are always possible, 
and it may be safe to assume that the bacilli 
are never eradicated. Deformities persist, 
however, after complete recovery, and may 
markedly interfere with function and appear- 
ance. 


Cochrane. R.G,: A critical appraisal of the 
present position of leprosy. Intemat. Rev. 
Trap. Med. t:l-42. 1961. 

DouU, J.A. ; Current status of the therapy of 
leprosy. J.A.M.A 173:363-73, 1960 


CHANCROID 


Chancroid is an acute, localized, often 
autoinoculable venereal disease caused by the 
fine, short, round-ended gram-negative ba- 
cillus, Hemopldlus dwreyi. Infection occurs 
by contact with Infected material during inter- 
course, although nonvenereal inoculation has 
occurred In medical personnel through con- 
tact with chancroid patients. The incubation 
period is 3-5 days. 

The Initial lesion at the site of Inoculation 
Is a macule or vesicopustule which soon breaks 
dcwn to form a sharply circumscribed, tender 
ulcer with a necrotic ^se, surrounding ery- 
thema and undermined edges. Multiple lesions 
may develop by auto-inoculation. In over half 
of cases Inguinal adenitis develops 10-20 days 
after disappearance of the primary lesion. 

The adenitis Is usually unilateral and consists 
of tender fused nodes of moderate size with 
overlying erythema. The node mass softens, 
becomes fluctuant, and may rupture spontane- 


ously. With lymph node involvement fever, 
chills, and malaise may occur. 

The organism may be recovered by cul- 
ture from the ulcer base or lymph nodes, or 
may be identified by staining the infectious 
material. The chancroid skin test (of limited 
value) usually becomes positive 8-25 days after 
the appearance of the primary lesion and prob- 
ably remains positive for life Because 12- 

of prlmaiy lesions represent mixed 
syphilis-chancroid infection, dark-field ex- 
amination should be done on all chancroid le- 
sions 

Balanitis, phimosis, and paraphimosis 
are frequent complications. Infection of the 
ulcer with fusiform-spirochete organisms is 
not uncommon A serpiginous type which 
spreads to the groin and thighs may occur 

Sulfonamides and tetracyclines are equal- 
ly effective Give sulfadiazine or sulflsoxazole 
(Gantrlsin®), 1 Gm. q i d for one week, or one 
of the tetracyclines, 0 5 Gm every 6 hours 
for 6-7 days. Careful cleansing of ulcerations 
with soap and water b, 1. d (after the diagnosis 
has been made) is the only local treatment usu- 
ally required When the lesions fall to heal 
promptly, soaks or compresses of 1*10,000 
potassium permanganate solution may be nec- 
essary Fluctuant buboes may be aspirated 
with a large No 16) needle as indicated. 

Warm compresses or a hot-vrater bottle may 
be applied to the groin for comfort and to has- 
ten fluctuation or regression of buboes 

Chancroid usually responds well to treat- 
ment Even without treatment it usually is 
self-limited, although the serpiginous tj^e may 
persist for years 


Hamilton, I.G. Chancroid In the male. 
Practitioner 170 186-9, 1957. 
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GONORRHEA 


Essentials of Diagnosis 

• Purulent urethral discharge with 
meatal Irritation and burning occurs 
4-10 days after exposure 

• Other urogenital structures are fre- 
quently Involved later (prostate, Bar- 
tholin's and Skene's glands, vagina, 
cervix, uterus, and tubes) 

• Pelvic peritonitis occurs occasion- 
ally in females (pelvic Inflammatoiy 
disease or "PID ’) 

• Systemic involvement is possible 
(arthritis, pleuritis, myositis, menin- 
gitis, endocarditis) 

• Gram-negattvc intracellular diplococci 
may be seen on a smear of exudate, or 
may be cultured 

Distinguish from nonspecific ure- 
thritis and prostatitis. Trichomonas 
and Candida infections, other causes 
of peritonitis, and other specific 
causes of urethritis, acute cystitis, 
arthritis, meningitis, endocarditis, 
and pleuritis 

General Considerations. 

Gonorrhea is an infectious disease caused 
by the gram-negative intracellular diplococcus 
Neisseria gonorrhoeae Infection usually In- 
volves the mucous membranes of the genito- 
urinary tract and Is most frequently acquired 
In adults by sexual intercourse Infection may 
also occur by contact with contaminated ma- 
terial, e g , inatniments, wash-cloths, and 
bath water, especially in female infants and 
prepuberal children The organism is de- 
stroyed promptly on drying or at temperatures 
over 41 1*C (106*F ), but It may remain vi- 
able for days in a moist environment and es- 
pecially if refrigerated The incubation period 
is 4-10 days 

Clinical Findings 

A Symptoms and Signs: 

1. Men - Acute anterior urethritis Is usu- 
ally the first manifestation There Is a scant 
serous to milky urethral discharge associated 
with an Inflamed meatal orifice and meatal 
burning, especially on urination The entire 
urethra then becomes Inflamed, the discharge 
thickens and becomes yellow and more pro- 
fuse. and may be blood-tinged (see also Com- 
plications. below). 

2 Women - Infection often is asymptomat- 
ic, but there Is usually a purulent urethral dis- 
charge, in many cases evident only on **mllk- 
ing 'the urethra. Dysurta, frequency, urgency. 


and nocturia occur, especially in first infec- 
tions The meatus may be red and swollen 
Vaginitis, cervicitis, and Inflammation of 
Bartholin's and Skene's glands are common 

3 Infants and prepuberal children - In 
children the same symptoms and signs are 
present but the onset is more acute, the 
course Is more rapid, and the effects of the 
disease are more severe 

B. Laboratory Findings. Typical gram- 
negative intracellular diplococci are usually 
found in a thin smear of the urethral dlseharg* 
or of material obtained from the cervix or 
from Bartholin's or Skene's glands. A two- 
glass urinary test may be of aid. since In very 
few other disorders is the first glass cloudy 
and the second glass clear The spun sedi- 
ment of the first glass may be used for fdenli 
fying the organism when urethral discharge Is 
scanty or absent The organism mayaUobe 
grown and identified on chocolate agar st re- 
duced oxygen tension A complement fixation 
test may be positive several weeks after Initial 
tnfecUon, but this test is not reliable and i* 
rarely used The fluorescent antibody test 
may be performed directly on the exudate on a 
slide or on a culture slant 

Corapllcatlons 

In men, direct extension of the infection 
into the poeterlor urethra, prostate, and epi* 
dldymis may occur In neglected infections end 
with inadequate treatment Trigonitls tnajt 
occur, but cyetitiB is rare Stricture of the 
urethra may also accompany gonorrhea A 
refractory urethritis and prostatitis may pef 
slst after apparent bacterlologic '‘cure." 

In women, local complications Include 
Bartholin’s gland abscess and chronic infec- 
tion of Skene's glands There may be exten- 
sion of the infection Into the endocervix, 
uterus, and tubes and Into the surrounding 
pelvic structures, causing fever, chills, 
lower abdominal pains, and findings similar 
to those of acute appendicitis Sterility due 
to scarring of the tubes may result 

In either sex systemic complications nuj 
occur as a result of septicemic spread, can* 
Ing arthritis, myositis, pleuritis, meninglb . 
and endocarditis, other than arthritis these 
complications are imcommon. Arthritis s*" 
ally Involves several Joints at first botulU* 
mately only one or 2. and often Is 
with Iritis or iridocyclitis. Gonococcic p 
tills may occur in either sex 

Treatment. 

Penicillin, streptomycin, 
and the sulfonamides are all effective, a* 
penicillin is usually the drug of choice. 
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A Acute or Chronic Uncomplicated Ure- 
thritis (Male or Female) Note* Local treat- 
ment (irrigations manipulations and InatilXa- 
tlons) is contraindicated 

1 Penicillin therapy - Several effective 
techmcs are available Always draw a pre- 
liminary blood specimen for STS and examine 
the patient for evidence of syphilis Give pro- 
caine penicillin G, 600 000 units I M on 2 
successive days 

2 Alternate therapy - If coincidental 
exposure to syphilis is suspected give 
benzathine penicillin G, €00 000 units 1 A1 
dally for 10 days It the patient is allergic to 
penicillin give one of the tetracyclines 1 Gm 
orally stat and then 0 5 Gm at 6 hour inter- 
vals for 4 6 doses 

3 Follow-up - Examine the patient once 
a week for at least 3 weeks for evidence of 
urethral discharge chancre or rash Ex- 
amine a stained smear and if possible cul- 
ture any inflammatory exudate once a week 
Avoid prostatlc massage urethral swabs or 
Instrumentation as a means of obtaining mate- 
rial for examination in acute cases Take a 
blood sample for STS and examine for clinical 
evidence of syphilis at the end of the third 
week and again at 3 6 12 and 24 months 

4 Be-treatment of pemciUin failures 
(suspect other etiology) - If any of the weekly 
checks shows bactenologlc evidence of per- 
sistent gonorrheal Infection repeat penicillin 
treatment as above If urologic complications 
can be reasonably excluded give increased 
doses of penicillin streptomycin sulfate 0 3- 

0 5 Gm I M (single dose) or tetracyclines 

1 Gm Orally stat and then 0 5 Gm at 6-hour 
intervals for 4-6 doses or 1 Cm orally stat 
and then 1 Gm repeated in 6 hours 

5 fsllures ~ ‘Trestai&it 
failures ' are often reinfections this is due In 
part to the fact that the public has come to be- 
lieve that penicillin has removed the danger 
from gonorrheal Infection Promiscuous pa- 
tients must be warned against this error 

B Acute and Chronic Prostatitis Treat 
as above Hot sitz baths and alkalinlzation of 
the urine may provide symptomatic relief 

C Acute Epididymitis Treat as above 
and give bed rest cold compresses to scrotal 
region analgesics as necessaiy and a scrotal 
supporter for the ambulatory phase of con- 
valescence 

D Pelvic Inflammatory Disease (Acute 
Conocoycic Salpingitis) 

1 Acute - Place the patient at absolute 
bed rest, and withhold douches and unneccs 
®3ry manipulation during the acute phase 


Examine carefully for clinical evidence of 
syphilis and draw blood for STS Give pro- 
caine penicillin G 600,000 units I M dally 
for 5 10 days If fever and other symptoms 
disappear, keep the patient at bed rest until 
WBC and sedimentation rate become normal 
(may take a month or more) Observe her 
during and following the next menstrual period 
for pain and changes In pelvic examination 
If she remains well discharge her to home 
care on the convalescent program outlined be- 
low 

If symptoms fever leukocytosis in 
creased sedimentation rate persist or if the 
vaginal smear remains positive - or If 
symptoms and signs recur at the time of 
menses administer a second course of peni- 
cillin 

If the patient fails to respond to 2 courses 
of penicillin therapy give one of the tetra- 
cyclines 1 Gm orally stat and then 0 5 Gm 
at € hour intervals for 4 6 doses 

After the patient is discharged from the 
hospital she should lead a sedentary life for at 
least 6 weeks and should abstain from sexual 
intercourse until signs and symptoms have 
completely cleared (usually takes about 6-8 
weeks) Prescribe prolonged douches of 
warm tap water using 1 2 gallons and admin 
istenng slowly and gently (In the bathtub) over 
a IS 20 minute period once or twice daily 

2 Subacute (or acute exacerbation of 
chrome form ) - Prescribe absolute bed rest 
until the signs and symptoms have cleared and 
prolonged douching as above Penicillin (aa 
above) is much less effective in this phase of 
the disease but a trial of therapy Is warranted 

3 Chronic (gonococcic salpingitis) - 
Prescribe bed rest during acute exacerbatlcina 

Avd are liWisUy Jj?- 

effective but should be tried A course of pel 
vie diathermy treatments may be of value 
Surgical procedures (upon a gynecologist s 
advice) may be indicated but are not uniformly 
satisfactory 

Prognosis 

Gonorrhea responds well to chemotherapy 
but late manifestations of the disease (salpin- 
gitis epididymitis urethral stricture and 
Bartholin s gland abscess) cause damage 
(sterility, upper urinary tract dilatation antj 
persistent sterile abscess) which requires 
separate treatment and correction 

About 3% of gonorrhea patients acquire 
syj^iilis at the same exposure and should there- 
fore have follow up blood testing 


Simpson W G , & W J Brown Current 
status of the diagnosis and management ot 
gonorrhea J A SI A 182 63-66 1962 
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GRANULOMA INGUINALE 


BARTONELLOSB 
(Oroya Fever, Carrion' e Disease) 


Granuloma Inguinale is a chronic, re- 
lapsing. granulomatous anogenital Infection 
due to Donovania granulomatls vhlch Is auto- 
Inoculable but only slightly contagious In the 
United States It occurs predominantly in Ne- 
groes D granulomatls, a pleomorphic rod 
1-2 n long, occurs Intraeellularly, singly or 
In clusters, and Is difficult to find The 
pathognomonic cell, found In tissue scrapings 
or sections, is large (25-90^) and contains 
intracj-toplasmlc cysts filled with bodies 
(Donovan bodies) which stain deeply with 
Wright’s stain 

The Incubation period Is 8-12 weeks 

The onset is insidious The lesions tend 
to be singular, on the skin or jnucoua mem- 
branes of the genitalia or perineal area They 
are relatively painless infiltrated nodules 
which soon slough A shallow, sharply de- 
nuircated ulcer forms, with a beefy red fri- 
able base of granulation tissue The lesion 
spreads by contiguity The advancing border 
has a characteristic rolled edge of granulation 
tissue Large ulcerations which advance up 
onto the lower abdomen and thighs are not un- 
common Scar formation and healing may oc- 
cur along one border while the opposite border 
advances The process may become indolent 
and stationary 

The characteristic Donovan bodies are 
found in scrapings from the ulcer baee or on 
histologic sections The microorganism may 
also be cultured on special media A comple- 
ment fixation test has been developed but is 
not widely available for clinical use 

Superlnfectlon with spirochete-fusiform 
organisms Is not uncommon The ulcer then 
becomes purulent, painful, foul-smelling and 
extremely difficult to treat Other venereal 
diseases may coexist Rare complications 
Include superimposed malignancy and second- 
ary elephantoid swelling of the genitalia 

Tetracyclines and chloramphenicol (Chlo- 
romycetin®) (caution) are both effective In doses 
of 1 Cm. daily for 1-2 weeks Streptomycin Is 
also effective but Is more toxic. The dose Is 
IGm I.M dally until the lesion is healed 
(10 or more days) Recent evidence indicates 
that trUce^yloleandomycln Is now the drug of 
choice. Watch for liver damage with prolonged 

WUh anUmitrobial therapy, most cases 
can be cured. In resistant or untreated cases 
massive extension of the lesion may occur, 
with resulting anemia, cachexia, and death 


Greenblatt. R.B.. Dlenst. R B., &K B. 
Baldwin Lymphogranuloma venereum and 
granuloma Inguinale M.Clln.Korth America 
43 1493-1506. 1959. 


Bartonellosis, an acute or chronic infec- 
tion which occurs In the high Andean valleyj o' 
Colombia, Ecuador, and Peru, is caused by i 
gram-negative, very pleomorphic organism 
(Bartonella bacilliformls) which is transmitted 
to man by the bite of Phlebotomus The organ- 
ism is parasitic In man in red cells and cells 
of the reticuloendothelial system. The initial 
febrile stage (Oroya fever) Is not always dis- 
tinctive, and Is characterized by Intermittent 
or remittent fever, malaise, headache, and 
bone and joint pains. The disease becomes 
more apparent with the rapid progression of 
severe megaloblastic anemia, hemorrhagic 
lyroi* nodes, and hepatosplenomegaly Mssiet 
of organisms fill the cytoplasm of vascular 
endothelial cells, resulting in occlusion and 
thrombosis In favorable cases Oroya fever 
lasts 2-6 weeks and subsides In those who 
survive, the eruptive stage of the disease 
(verruga peruana) commonly begins 2-8 weeks 
later Verruga may also appear in the appar- 
ent absence of Oroya fever, possibly because 
of a mild, subcllnlcal first stage Multiple 
imliary and nodular hemangiomas appear In 
crops, particularly on the face and limbs 
The lesions bleed easily, sometimes ulcerate 
usually persist for 1-12 months, finally heal 
without sear formation, and produce little 
systemic reaction In early Oroya fever, the 
organisms are best demonstrated by blood cul- 
ture Later, Bartonella organisms appear in 
red cells In large numbers The severe macro' 
cytlc, usually hypochromic anemia (hemo- 
globin as low as 3-5 Gm ) of Oroya fever Is 
accompanied by alight jaundice, marked re- 
tlculocytosts. and numerous megaloblasts and 
normoblasts In verrugous lesions the organ* 
isms may be demonstrated in endothelial cells 
Chloramphenicol, penicillin, strepto- 
mycin, or tetracyclines in large doses have 
been effective in overcoming the Infection and 
reducing the mortality rate Transfusion may 
be necessary If the anemia Is severe 
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ANTI-INFECTIVE 
CHEMOTHERAPEUTIC 
& ANTIBIOTIC AGENTS 


Sulfonamides, antibiotics, aminosalicylic 
acid, and isoniazid are used for the treatment 
of bactenal and rickettsial Infections, for the 
treatment or prevention of secondary bactenal 
infections, in virus diseases, and for prophy> 
laxls against streptococcic infections in pa- 
tients with valvular heart disease {to prevent 
subacute bacterial endocarditis) 

Precautions In the Use of Chemotherapeutic 
Agents 

(1) Etlologlc diagnosis is of paramount 
importance 

(2) IndlBcrlmlnate use may lead to serious 
toxic reactions 

(3) lnsufficlent dosage or unnecessary 
administration for minor Illnesses may permit 
the emergence of resistant strains 

(4) Combination8 of chemotherapeutic 
agents are usually inadvisable except ( 1 ) In 
multiple Infections, (3) under special circum- 
stances where synergistic action can be dem- 
onstrated, or (3) where development of resist- 
ant organisms should be delayed 

(5) Tepical administration (especially 
penicillin and sulfonamides) may sensitize the 
patient so that a severe hypersensitivity reac- 
tion may occur upon later systemic use 


CHOICE OP ANTIBIOTICS IN 
BACTERIAL INFECTIONS 
(See table on p. 667.) 


The choice of antimicrobial agents in the 
treatment of bacterial infections may be made 
In one of 3 ways 

(IJ The clinical appearance may be so 
characteristic of a given etlologlc agent that 
specific antimicrobial therapy can be chosen 
without bacterlologic examinations (E g , 
meningococclc meningitis, acute gonorrhea 
preumococcic lobar pneumonia ) 

(2) The clinical appearance may be com- 
patible with a variety of etiologic organisms, 
in which case it is necessary to identify the 
specific organism by smear, culture, or other 
means When the organism has been Identified 
the antimicrobial drug of choice can usually be 
selected on the basis of clinical experience 
S . penicillin for streptococcic infections. 


chloramphenicol for salmonella enteritis. 
Sulfonamides for menlngococcemla ) 

(3) If the drug of choice for an identified 
organism Is not known (due to the variability 
of response to antibiotics on the part of sopie 
organisms, e g , staphylococci, coliform 
bacilli) - or if the organism itself Is not known 
but can be isolated from clinical specimens - 
antibiotic sensitivity tests (see below) are re- 
quired to determine which of several available 
antimicrobial agents is likely to have a bac- 
teriostatic or bactericidal effect 

Antibiotic Sensitivity Testing 

The principles of antibiotic sensitivity 
testing are outlined below Howe/er, the im- 
mediate clinical situation must be borne in 
mind in deciding whether to wait for the re-s 
suits before proceeding with antimicrobial 
therapy In most instances empiric therapy 
based on a reasoned assumption of the etio^ 
logic agent may be begun without sensitlvify 
tests In severe infections treatment should 
be begun and later altered if indicated by sen- 
sitivity tests Teats should be performed In 
bacterial endocarditis recurrent Infections 
(especially of the urinary tract) and infections 
due to organisms likely to exhibit considerable 
strain variation in sensitivity 

A Plate Test Inoculate a culture plate 
heavily with the clinical specimen (e g 
urine pus, throat swab) or with a pure euN 
ture and wait a few minutes until the plate la 
dry Place small filter paper disks saturated 
with various antibiotics on the plate 2-3 cm 
apart Incubate overnight Bnigs which fan 
to give zones of inhibition are not likely to be 
clinically useful against the teat organism 
Note* This is a crude rapid teat which doeg 
not always correlate well with the results of 
tube sensitivity tests or with clinical response 

B Tube Test This test measures more 
exactly the concentration of an antibiotic net;- 
essary to inhibit growth of a standardized 
inoculum under defined conditions A serleg 
of broth tubes containing graduated amounts of 
an antibiotic Is inoculated with a dilution of 
fresh broth culture of the test organism After 
uicubation. the tubes are examined for turbid- 
ity The end point is considered to be that 
concentration of antibiotic contained In the Isist 
tube remaining clear Upon this basis a rough 
estimate of the in vivo dose necessary to in- * 
hiblt growth of the test organism can be ar- 
rived at In addition bactericidal effect may 
be determined by the tube dilution method 
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SULFONAMIDE DRUGS 


Th? sulfonamide drugs are derivatives of 
gulfamlamide The newer derivatives have 
wider antibacterial spectra and more desirable 
pharmacologic properties than the older sulfon- 
amides Since the activity of any sulfonamide 
compound may be predicted on the basis of 
certain physicochemical principles, it Is evi- 
dent that masdmal antibacterial effectiveness 
has been approximated by sulfadiazine, sulfa- 
merazine, sulfamethazine and sulflsoxazole 
(Gantrisin'l, and the use of the older sulfon- 
amides IS rarely, if ever, warranted Sulfa- 
mcthoxypyrldazine (Kynex®, Mldlcel®) and 
gulfadlmethoxlne (Madrlbon®) appear to be ef- 
fective at lower, less frequent doses, but they 
apparently arc more toxic 

Indications & Antimicrobial Spectrum. (See 
table on p. 655.) 

The sulfonamide drugs have a wide but 
still limited range of activity against pathogen- 
ic agents At the present time the sutfon- 
amides are the therapeutic agents of choice in 
meningococeic infections (Neisseria menin- 
gitidis) and trachoma 

A Except for meningococcle Infection, 
the sulfonamides should be used as an alterna- 
tive or in addition to one of the antibiotics 
against infections of Imown susceptiblUty 

B. Glueosulfone sodium (Promln®) and 
Bulfoxone sodium (Dlasone®) are related to 
the sulfonamide group of drugs and show 
promise within a limited area, they are usual- 
ly used in addition to other agents in the treat- 
ment of Mycobacterium leprae Infections 

Pharmacologic Properties. 

The sulfonamides exert a bacteriostatic 
effect by competing with the structurally simi- 
lar natural substrate, para-amlnobenzolc add. 
which is necessary for the enzymatic synthesis 
of folic acid by bacteria Bacterial resistance 
to the sulfonamides may be acquired by ex- 
posure to low concentrations 

All of the sulfonamides except sulfasuxi- 
dlne, sulfaguanldine, and sulfathalidine are 
readily absorbed from the gastrotnicsttnal 
tract and reach peak serum concentrations 
within a few hours. The sulfonamides diffuse 
readily Into body fluids and exudates and ap- 
pear In the eSP In about one-half the serum 
concentration A varying amount is acetylated 
by the liver or bound to plasma protein and 
thus Inacth-atcd 

Excretion is principally by the kidney 


The rate of excretion varies from rapid (sulfi* 
dlazine) to very slow (sulfamethoxypjridailne 
sulfadimethoxine) Sulfadiazine, sulfathiaxole, 
and sulfamerazlne are more soluble in an alki- 
line urine The likelihood of precipitation of 
these drugs in the urine is reduced by giving 
fractional doses of two or more sulfonamides 

Blood Levels. 

Under most circumstances effective blood 
levels will be attained by following standard 
dosage recommendations Insufficient blood 
levels may be followed by development of 
suttonamide resistance by the Infecting organ- 
ism Since urine concentrations are 10-20 
tunes that of the blood, the dosage in urinary 
tract infections unaccompanied by marked tis- 
sue Invasion or bacteremia may be reduced 

Blood levels of sulfonamides should be 
determined under the following circumstances 
Repeated parenteral administration, lack of 
expected therapeutic effect, unusually high 
doses, and if renal insufficiency is suspected 
or known 

The optimal blood level of sulfadiazine is 
8-15 mg /100 ml , of sulfamerazlne, 8-15 mg/ 
100 ml 

Dosages L Routes of Administration. 

A Oral See table on p, 65S, 

B I M , 1 V 

1 Adults • The initial dose is 3-5 Gm of 
any sulfonamide (aedium salt) except sullanil' 
amide This is followed by 2-3 Gra every 
6-12 hours (The optimal interval la determl^Mi 
by blood level just before the second dose and 
occasionally thereafter ) The diluent may be 
physiologic saline solution. Ringer's Injection, 
sixth-molar sodium lactate solution, or 
Ringer s lactate Injection Ideally, the con- 
centration should be about 0 5% but concen- 
trations up to S'*# may be used 

2 ChUdren - As in adults Give anlm’hav 
dose of 0 066 to 0 11 Gm /Kg. of any of the 
sulfonamides except sulfanilamide, followed by 
0 033-0 066 Om /Kg every 6-12 hours 

Toxicity & Management 

A Toxic Reactions 

X Mild - Continue therapy. If necessary 
Symptoms and signs include nausea, vomIti'’ff' 
headache, dizziness, crystallurla 

2 Moderate - Stop therapy unless con- 
tinuation is essertial to life Symptoms and 
signs include fever, rash, stomatitis, con- 
junctivitis, arthritis, diarrhea, microhema- 
turia, and psychosis 

3. Severe - Stop therapy and force flulda 
(unless oliguria is present) Symptoms and 



Oral Sulfonaiaides Adult & Pediatnc Dosage Schedules 


Indications & Preparations 

Adult Dosage 

Pediatric Dosage 

Most Infections 

Initial dose One of the sulfonamides 
or sulfonamide mixture 

2 4 Gm 

20 mg /lb 

Maintenance 

Sulfadiazine and sulfamerazine 

OSGm aa q 6 hours 

5 mg /lb aa q 4 hours 

or Sulfisoxazole 

1 Gm q 6 hours 

10 rag /lb q 4 6 hours 

or Sulfamerazine sulfadiazine and 
sulfamethazine 

0 3 Gm ^ q 4 6 hours 

3 mg /lb Sa q 4 hours 

or Sulfadiazine 

1 Gm q 4 6 hours 

10 mg /lb q 4 6 hours 

or Sulfamerazine 

1 Gm q 6 8 hours 

1 10 mg /lb q 6 a hours 

or Sulfameihoxypyridazine or 
sulfadimethoxlne 

1 Gm daily 

10 mg /lb dally 

Urinary Tract Infections 

One of the sulfonamides or 
sulfonamide mixture 

0 S 1 Gm q 4 6 hours 

5 10 mg /lb q 4 6 hours 

Prophylaxis of Streptococcic infections 

One of the sulfonamides or 

sulfonamide mixture 

0 5Cm bid 

5 mg /lb bid 

1 

Intestinal Infections 

Sulfaguanidine or succinyleulfathiazole 

50 mg /lb Slat then 25 mg /lb q 4 hours 


signs include granulocytopenia hemolytic 
anemia aplastic anemia thrombocytopenia 
hepatitis exfoliative dermatitis severe hems 
turia oliguria and a leukemold reaction 

B Allergic Reactions A considerable 
percentage of individuals who have previously 
received sulfonamides especially tor more 
than 7 days become sensitized and may de 
velop immediate and severe reactions on re 
administration Fever angioneurotic edema 
urticarial^ and other rashes and periarteritis 
nodosa may occur 

A history of previous administration should 
be obtained Cross sensitivity to various sul 
fonamides may exist Severe symptoms may 
be avoided by giving a test dose of 0 5 Cm and 
observing for 6 hours 

C Precautions 

1 Hemoglobin and WBC should be de 
termined at frequent intervals A differential 
count should be made If the WBC Is less than 
6000 Discontinue sulfonamides if the granu 
locyte count is less than 50^» 

2 A fresh urine specimen should be ex 
amlned dally for pH fuse nitraaine paper) and 
sediment Increase alkali (aodium bicarbo 
natej If the pH is less than 7 0 and discontinue 


the drug If red blood cells are found in the 
urine Give adequate fluids to increase urine 
output to at least 1500 mi /day if urine output 
falls or if crystalluna occurs (must be exam 
ined for in a fresh specimen) 

3 Observe the patient daily for drug 
fever rash jaundice nausea and vomiting 
and other manifestations of toncity 

Contraindications to Sulfonamides 

Do not give sulfonamides to a patient with 
a history of a severe reaction to any of these 
drugs Patients with renal insufficiency may 
be given very small doses with caution Pa 
ttents with liver damage may be given sulfon 
amides cautiously but only if essential 


AAONOSAUCyLIC ACID (PAS) 


Aminosalicylic acid (PAS) and its sodium 
salt have been found to exert considerable 
tuberculostatic activity Tubercle bacilli re- 
sistant to streptomycin may be susceptible to 
PAS and vice versa The simultaneous ad 
ndnistration of PAS and streptomycin delays 
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the emergence of streptomycin-resistant 
strains In addition to its bacteriostatic ef- 
fect, PAS also exerts an antipyretic activity 
PAS is absorbed readily from the gastro- 
intestinal tract Peak serum concentrations 
are reached in 30-60 minutes, and minimum 
levels are again reached in 4 hours PAS 
may also be administered I V 

Dosages & Routes of Administration 
A Oral 3-4 Cm every 6 hours 

B IS Cm in 3% solution given in 2 doses 
4 hours apart Five mg of heparin should be 
added to each liter 

Toxicity 

Nausea, vomiting, diarrhea, drug fever 
dermatitis, crystalluiia, hematuria and 
hypoprothromblnemla may be observed Gas- 
trointestinal symptoms may apparently be 
avoided by parenteral administration of sodi- 
um PAS Anaphylactoid reaction may occur 
on readminlstration to sensitized persona 


lS0NlA2n) (INH) 


laonlazld (INTI) and related compounds 
possess considerable tuberculostatic activity 
Cross-resistance to strepteniyctn and PAS 
does not exist Bacterlsl resistance to IKH 
develops rapldl> INH is readily absorbed 
from the gastrointestinal tract and distributed 
throughout the body fluids, Including the CSF 

Dosages & Routes of Administration 

Give orally, 5-10 mg /Kg /day in 2-3 
doses Ten mg /Kg should be given daily in 
tuberculous meningitis 

Toxicity 

Manifestations of isonlazid toxicity are 
constipation, dysuria, hyperreflexia, postural 
hypotension and dizziness. eosinopliJHa, slight 
anemia, occasional casts and traces of pro- 
tein In the urine, and reducing substances in 
the urine High doses may produce pyridoxine 
deficiency unless supplementary pyridoxine is 
administered 


PENICILLIN 


Penicillin Is prepared from the cultural 
products of the molds Penlcllllum notaturo 


and Penicillium chrysogenum The con'mer* 
dally available preparations are crystalline 
sodium, calcium, potassium, and procaine 
salts of penicillin Synthetic penicillins such 
as methiclUln (StaphciUln®) and oxacillin (Pro* 
staphlin®) are available which have the advan- 
tage of bemg resistant to the action of penicil- 
linase. 

The Oxford and International units of 
penicillin are measured in comparison to the 
bacterial Inhibitory power of a standard peni- 
cillin Crystalline sodium penicillin contalni 
about 1500 unlts/mg Dried crystalline peni- 
cillin retains its potency Indefinitely, but 
watery solutions may deteriorate, especially 
when not refrigerated 

Indications & Antimicrobial Spectrum, (See 
table on p, 667.) 

Penicillin exerts bacteriostatic and bac- 
tericidal effects against a wide variety of 
pathogenic agents, but the susceptibility of 
these agents to penicillin may vary consider- 
ably Clinical response of Infections may be 
predicted with fair accuracy by means of ia 
vitro sensitivity teste of the infecting organism 
In vitro tests should be performed when the 
anticipated therapeutic response does not ce* 
cur. or when treating infections due to organ- 
isms such as staphylococci or Streptococcus 
faecalis, many strains of which are naturally 
resistant to penicillin 

Penicillin Is indicated when infection with 
an organism known to be generally susceptible 
to penicillin Is dlagnoaed or presumed Hence 
one treats a specific infection, not a disease, 
e g , pneumococclc pneumonia, not "pneu- 
monia streptococcic pharyngitis, not* acute 
pharyngitis ' For specific indications, see 
the disease In question 

Mode of Action; Resistance. 

Penicillin Is both bacteriostatic and bac- 
tericidal Its exact mode of action Is not 
known, but It apparently interferes with cell 
wall synthesis 

Certain organisms produce penicUUnase, 
which inhibits penicillin G activity This oc- 
curs naturally, as in the case of E coll and 
some strains of staphylococci Susceptible 

organisms existing In suhlethal concentrations 

of penicillin may acquire resistance Mutan s 
of naturally resistant organisms survive sno 
multiply while the susceptible organisms are 
destroyed Acquired penicillin resistance 1» 
not commonly encountered clinically The 
'‘hospital staphylococcus" is Inherently re- 
sistant because of its ability to produce pem* 
cUllnase 
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Absorption. Distribution. Sxcretion. 

A . Absorption: Penicillin in aqueous solu- 
tion is rapidly absorbed when administered 

I V. or I.M. and somewhat more slowly ab- 
sorbed after subcutaneoua injection. The peak 
concentration in the blood Is reached Immedi- 
ately alter I. V. injection and within one hour 
afterl.M. injection. Blood levels persist for 
2*3 hours after doses of less than 50,000 uiUts 
I.M. and somewhat longer with larger doses 
Penicillin procaine suspensions produce meas- 
urable serum concentrations for 12-48 hours 
Benzathine penicillin (BlcilUn®) may produce 
measurable serum concentrations for one 
month after injection of 600,000-1,200,000 units 
With all repository forms, maximum serum 
concentrations tend to be lower than with 
aqueous solutions and so are not appropriate 
where high serum concentrations are desir- 
able. Penlctlhn, while not absorbed from the 
stomach, is absorbed readily from the small 
Intestine. Approximately 5 times the I M 
dose must be given orally to produce compara- 
ble blood levels Antacids and buffers tend to 
decrease the destructive effect of gastric 
juices, and absorption is best when the stom- 
ach is empty. Penicillin V and phenethicfUut 
are not destroyed by gastric acid. Penicillin 
is poorly absorbed from the rectum and incon- 
stantly absorbed from the vagina. The concen- 
tration of penicillin in serum and ether body 
fluids may be measured by various bio-assay 
methods 

B. Distribution' Penicillin is distributed 
throughout the body fluids but penetrates the 
joints, pleura, peritoneum, and subarachnoid 
spaces irregularly. Penetration is more like- 
ly to occur if innammatlon exists Penicillin 
persists In the tissues for a considerable time 
after it has disappeared from the blood, hence 
continuous blood levels are not necessary In 
most infections. Organisms do not multiply 
for a considerable time after exposure to peni- 
cillin 

C. Excretion PenlclUln is excreted 
principally In the urine Eighty percent of 
urlrmry excretion Is tubular, and excretion 
may be partly blocked with such agents as 
caronamlde. para-aminohippuric acid, iodo- 
pyracet {Diodrast®). and probenecid fBenemld®) 

Dosages & Koutes of Administration. 

A. Intermittent I.M. r Penicillin In aque- 
ous solution in doses of 5000 to several million 
units every 3 hours I.M. is the method of 
choice in some severe acute infections. In 
many.lnfections equally good results may be 
obtained by administration of 100.000-300,000 
units everfy 12 hours I.M. Injections of 


300,000-600,000 units of penicillin procaine 
I.M. may be given every 6-24 hours Benza- 
thine penicillin, 0.6-1 2 million units, pro- 
duces measurable serum concentrations for 
one month and is ideally suited for prophylactic 
use. These preparations are highly satisfacto- 
ry except in the most severe acute Infections. 
Methiclllin should be given In doses of 2-3 Gm. 
every 6 hours I M 

B Continuous I M and Continuous I. V. • 
Where very high doses of penicillin are nec- 
essary in the treatment of infections due to 
resistant organisms, administration by con- 
tinuous drip is often advantageous Many 
millions of umts, dissolved in 1-2 L. of phys- 
iologic saline or 5% glucose solution, may be 
given by Indwelling needle or catheter In 24 
hours Methiclllin may be given by continuous 
I.V dnp, 8-12 Gm /24 hours The!. M site 
should be changed as frequently as irritation 
occurs Thrombophlebitis as a complication 
of I V. administration may be avoided by 
changing the vein used or by addition of 10 mg 
heparin sodium to the solution 

C Oral' Penicillin may be given orally in 
all but the severest of infections, or oral med- 
ication may be substituted for parenteral after 
Initial response to treatment Doses of 

100.000 umts every 3 hours to 300,000 units 
every 6-8 hours may be given Penicillin V 
may be given in a dose of 125-250 mg every 
8 hours PhenethiclIUn la given orally, 250 
mg every 5 hours Oxacillin is given orally, 
500 mg every 6 hours 

D. Topical- 

1. Aerosol - 50,000-100,000 units maybe 
aerosolized from 3-8 times a day A solution 
containing 50.000 umts/0 5 ml may be nebu- 
lized with a Vaponephrin® or De Vilbiss No. 

40® nebulizer Forced, deep Inhalation fol- 
lowed by retention of the inspired penicillin 
as long as possible should be ensured Hand 
pumping or compressed gas fed through a "Y*' 
tube may be used to nebulize the solution. Al- 
though local effect in the respiratory passages 
for the treatment of bronchiectasis, chronic 
bronchitis, and similar disorders, is usually 
objective, appreciable blood concentrations of 
penicillin frequently result. Sensitization oc- 
curs commonly. 

2, Intrathecal - Although penicillin may 
penetrate the subarachnoid space after I.M. 
injection, this phenomenon is Inconstant and 
may be delayed. Therefore, in severe cases 
of meningitis due to susceptible organisms, 

10.000 units of penicillin dissolved in 10 ml. of 
physiologic saline should be administered once 
a day until the CSF glucose content becomes 
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normal Penicillin should also be given I M 

3 Intrapleural Intra articular Ten 
thousand to 200 000 units of penicillin jmav be 
introduced into joint or pleural spaces Infected 
bv susceptible organisms dally or every other 
day following aspiration 

4 "W ounds and skin Solutions of penl 
clllln containing 200 lOOOunits/ml maybe 
used as a wet dressing in infected wounds 
Penicillin is of no \ alue as an irrigating solu 
tlon because of the necessity of prolonged con 
tact to produce antibacterial effect 

Toxicity 

Since the purification of penicillin true 
toxic reactions are unknown Sensitixatlon 
may be pre existing or Induced Fever and 
rashes especially urticarial may appear 
during the course of penicillin administration 
or 39 long as several weeks later This may 
exactly mimic serum sickness True Idlo 
sjnerasy to penicillin Is rare Positive Intra 
dermal testa to weak penicillin aoVotlons may 
be observed Desensitlzation may be attempted 
Patients known to be sensitive to penicUltn may 
be treated with penicillin O (Cer-O Clllln® or 
Depo Cer 0 CUllrf®) or erythromycin which 
may be substituted for aqueous or procaine 
penicillin Cross sensitivity occurs occasion 
ally and should be guarded against 


ERYTHRO^tYCttI 
(Erythrocln*. notycin®. Ilosone®) 


Erythromycin is a medium spectrum 
antibiotic derived from Streptomyces erythre 
us It may be bactericidal or bacteriostatic 
depending upon the susceptibility of the bac 
teria Resistance to erythromycin (most 
notably by staphylococci) may develop rapidly 
under certain circumstances For this reason 
erythromycin should not be used alone In sen 
ous staphylococcic infections 

Erythromycin proplonyl ester (Ilosone®) 
provides higher levels than other preparations 
and is preferable for use over short periods 

Indications ti Antimicrobial Spectrum (See 
table on p 667 ) 

Erythromycin is active against most 
strains of gram positive cocci gram negative 
cocci Corynebactemum dlphthcrlae Hemoph 
Hus Influenzae I! pertussis and brucellae 
Activity has also been shown against the viruses 
of lymphopnthia venereum and psittacosis snd 
the rickettsia of typhus Eiythromycln may be 
used In infections due to these organisms as 


an alternative to penicillin and other antlblot 
ICS 

Dosages & Routes of Administration 

A Oral 0 2 0 5 Cm every 6 hours 

B 1 V 0 5 Gm every 12 hours 

Toxicity 

Nausea vomiting and diarrhea occur 
occasionally Hepatitis has followed the use 
of eryHiromycla proplonyl ester lauryl sulfate 
for several weeks 


TRIACETYLOLEANDOMYCIN 

(TAO®) 


Triacetyloleandomycln is derived from 
Streptomyces antlbloticus It Is principally 
active against gram positive coed Including 
many strains of staphylococci Gonococci 
meningococci H influenzae and Brucella 
organisms are also sensitive Cross resist 
ance with erythromycin is common Triacetyl 
oleandomycin may be indicated in staphylo 
cocctc infections resistant to erythromycin 
and other antibiotics Its action is similar 
to that of erythromycin but It is less effective 
The dosage Is 0 25-0 SOm every 6 hours 
orally Nausea vomiting diarrhea hepatitis 
and skin rashes occur occasionally 


STREPTOMYCIN 


Streptomycin is prepared from the cultar 
ai products of Streptomyces grlseus Dlhydro 
streptomycin has been used aUernallvely vrfth 
streptomycin but is less frequently used now 
VesUbular damage Va less frequent foUowl”S 
dihydroBtreptomycln therapy but deafness 
occurs more often than with streptomycin 
treatment One meg equals one Waksman ““ 
1 Gm equals one million Waksman units 

Indications &. Antimicrobial Spectrum (See 
table on p 667 ) 

Streptomycin is principally active again 
gram negative organisms but possesses sig 
ntftcant activity against some strains of 
posUlve cocci Penicillin and 6trep*oni>ct" 
may exert marked synergistic activity In ^ 
fectlons due to Streptococcus faecalfs and 
streptomycin and chlortetracycllne exert syn 
erglstlc activity in brucellosis 
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The indications for streptomycin are al- 
most entirely limited to infections due to gram- 
negative organisms and tuberculosis For 
this reason exact etiologic diagnosis should be 
sought before instituting treatment. Most tu- 
bercle bacilli become streptomycin-resistant 
within 3 months of the beginning of treatment, 
although the simultaneous use of PAS or Isoni- 
azld delays this event, and one or both should 
always be used with streptomycin In tubercu- 
losis 

Mode of Action, Resistance. 

Streptomycin is both bacteriostatic and 
bactericidal Its mode of action is not known 
Resistant variants of organisms may multiply 
quickly In infections treated with streptomycin, 
so that further therapy with the antibiotic is 
useless Streptomycin should be used only 
when necessary, and adequate initial dosage 
should be used to prevent development of drug 
resistance. 

Absorption, Distribution, & Excretion 

A. Absorption: Streptomycin is readily 
absorbed from the site of I M. Injection The 
peak serum concentration is reached within one 
hour, and detectable amounts are present up 
to 6 hours later. It is likely that streptomycin 
persists longer than this in the tissues If 
streptomycin is administered every 3-4 hours, 
gradually Increasing serum levels will be 
noted due to slow accumulation Administra- 
tion every 6 hours is sufficient m all but the 
most acute infections, la which eases the drug 
should be given Initially every 3 or 4 hours 
Streptomycin Is not absorbed from the gastro- 
intestinal tract but exerts bacteriostatic activ- 
ity In the lumen of the bowel 

B. Distribution* Streptomycin is distrib- 
uted throughout the body similarly to penicillin 
Penetration of the CSP is Inconstant and unre- 
liable. 

C. Excretion* Streptomycin is excreted 
principally In the urine, where the concentra- 
tion excels that in the serum 

Dosages tt Routes of Administration. 

A. Nontuberculous Infections One to 5 
Cm. daily may be given f.JW. fn divided doses 
every 3-6 hours. Most acute generalized In- 
fections require approximately 2-4 Gm./day. 
Urinary tract infections due to highly sus- 
ceptible organisms may be treated with 500 
mg l.M. every 6 hours for 5 days Strepto- 
mycin should net be used In the presence of 
obstruction of the urinary tract because of the 
near certainty of the development of resistant 
organisms. 


B. Meningitis: In addition to l.M. admin- 
istration, 25-50 mg, dissolved in 10 ml of 
physiologic saline solution may be given intra- 
thecally once daily until the CSF glucose con- 
tent becomes normal 

C. Bacillary Dysentery: Streptomycin 
may be given orally, 0, S Gm every 6 hours 
for shigella dysentery 

D. Tuberculosis One Gm. of strepto- 
mycin I M. twice Weekly, and sometimes even 
daily, is indicated in nondisseminated forms 
of tuberculosis In acute cases of tuberculous 
pneumonia and miliary tuberculosis, 40 mg./ 
Kg. /day should be given In tuberculous menin- 
gitis, 60 mg /Kg /day should be administered 
l.M, In addition to 2 mg /Kg. /day intrathecal- 
ly, if isoniazid is not used simultaneously 
(See Tuberculous Meningitis, p. 637.) 

Toxicity 

Painful local reactions are uncommon 
Drug rashes of many sorts occur, drug fever 
may be observed, and slight nausea and dizzi- 
ness are frequent Eosxnophilia may be noted 
but appears to have no significance Cylin- 
druna and nitrogen retention not associated 
with permanent renal damage have been re- 
ported Vestibular damage, often manifested 
first by tinnitus and characterized by severe 
vertigo and ataxia, follows high or prolonged 
dosage If streptomycin is discontinued im- 
mediately, recovery usually follows If 
vestibular damage becomes permanent, satis- 
factory compensation is usually made by the 
patient Deafness also may occur but it is 
rarer Vestibular apparatus depression is 
less common with dlhydrostreptomycin, but 
deafness may develop after treatment has been 
stopped Pleocytosis, Increase in protein con- 
tent of the CSF, subarachnoid block, Or mye- 
litla may follow prolonged intrathecal adminis- 
tration of streptomycin. 


TETRACYCLINE GROUP 
(Chlortetracyeline, Oxytetracycline, 
Tetracycline, Demcthylchlortetracycllne) 


These chemically related drugs possess 
similar antimicrobial spectra and pharmaco- 
logic properties. Organisms resistant to one 
drug are usually resistant to the others, al- 
though significant variations occasionally occur. 
In general they are clinically Interchangeable. 
They exert only bacteriostatic activity. 
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1, OXYTETRACYCLINE 
(Terramycin®) 


2. CHLORTETRACYCLmE 
(Aureomyciri®) 


Oxytetracycltne (Terramycin®) is derived 
from Streptomyces rimosus 

Indications & Antimicrobial Spectrum, (See 
table on p. 667.) 

Oxytetracycline is a broad-spectrum anti- 
biotic \«hose range of activity Is similar to that 
of chlortetracycllne It may be used in infec-> 
tlons due to gram-positive and gram-negative 
cocci, gram-positive and gram-negative rods, 
spirochetes, rickettsiae, and the viruses of 
primary atypical pneumonia, lymphopathia 
venereum, and psittacosis 

Absorption t Excretion 

Oxyfefracycffne ie incompletely absorbed 
from the gastrointestinal tract Satisfactory 
serum levels maj be maintained by giving the 
drug every 6 hours Excretion is principally 
by the kidneys Significant amounts appear in 
the bile Ap;>earance in the CSF Is delayed and 
Irregular 

Dosages & Routes of Admldlstrstlen 

A. Oral 0 25-1 Cm may be given orally 
every 6 hours 

B I V • 0 5-1 flm may be Administered 
every 12 hours Oral therapy should be used 
whenever possible 

C 1 M The preparation (or I M use 
maybe given In a dose of 0 5 Gm every 24 
hours or 0 1 Cm every 6 hours 

Toxicity 

Nausea, vomiting, diarrhea, stomatitis 
and dermatitis occur occasionally {lepatltis 
may result from prolonged I V treatment at 
high dosage Thrombophlebitis may result 
from I V administration Superlnfectlon with 
resistant staphylococci may occur, usually aa 
a severe enterocolitis ‘nils also occurs with 
other broad-spectrum antibiotics Mild tox- 
icity may be removed by reducing the oral 
dose or by giving the drug 1 V 


Chlortetracycllne (Aureomycln®) is pre- 
pared from Streptomyces aureofaclens It is 
available as the hydrochloride 

Indications & Antimicrobial Spectrum (See 
table on p. 667.) 

Chlortetracycllne (Aureomycin*) Is an 
alternative to penicillin or streptomycin In 
most bacterial infections It is a broad- 
spectrum antibiotic with a wide therapeutic 
range It is active against most gram-rephye 
rods and gram-positive cocci, the spirochetes 
of leptospirosis, relapsing fever, rat-bite 
fever syphilis, and yaws, and the rickettsiae 
of typhus. Rocky Mountain spotted fever, scab 
typhus Q fever, and rfcfcettsfalpox It it Wgt 
ly active against the viruses of psittacosis, 
lymphopathia venereum, and one virus caus 
ing primary atypical pneumonia 

Absorption & Excretion. 

Chlortetracycllne is absorbed slowly from 
the gastrointestinal tract, peak blood concen- 
trations are reached in 3-4 hours and persist 
as long as 12-24 hours, depending upon the 
dose IV administration produces an im- 
mediate high blood concentration which drops 
over a period of 6-24 hours, varying with the 
dose Chlortetracycllne la excreted slowly by 
the kidney It does not appear readily in the 
CSr or pleural fluid, but it is present In high 
concentration in the urine and stools 

Dosages & Routes of Administration 

A Oral 0 25-lGm orally every 6 hours 
appears to be adequate in most acute Infections 
Gastrointestinal symptoms may be mininiised 
by administering the drug only when food is in 
the stomach or by simultaneously administer- 
ing carboxymethylcellulose Superinfections 
with yeasts in the orpharynx and perineal area 
may occur but are probably secondary infec- 
tions of local sensitivity reactions 

B IV Similar results may be obtained 

by the I V administration of 100 mg every 
8-8 hours or 500 mg every 12 hours I" *’** 

sistant infections, combined oral and I. V 

therapy may be used 
Toxicity 

Same as that of oxytetracycline 
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3 TETRACYCLINE 

(Achromycin®, Tetracyri®, PolycycUne®, 
Steclln®, Panmycin®) 


Tetracycline is produced by removing the 
chlorine from chlortetracycUne It is Elmllar 
to chlortetracycline and osQrtetracyclIne but 
is more stable in solution than either derivative 

Indications & Antimicrobial Spectrum. (See 
table on p 667 ) 

Tetracycline is a broad-spectrum anti 
biotic whose field of activity is similar to those 
of chlortetracycUne and oj^etracycUne Sus- 
ceptibility of strains of bacteria may differ 
among the 3 drugs however 

Absorption & Excretion 

Tetracycline is absorbed and excreted 
similarly to chlortetracycUne It may diffuse 
more readily into the CSF 


Dosages A Routes of Administration. 


A Oral 

0 25-1 Gm every 6 hours 

B X V 

0 5-1 Gm every 12 hours 

C 1 M 

0 1 Gm every 8-12 hours 

Toodeliy 

Similar 

to that of chlortetracycline and 


o>ytetracycllne but significantly leas frequent 


4 DEMETHYLCHLORTETRACYCLINB 
(Dcclomycln®) 


Dfiroet^vJnbJn/dJdjsiymUna is a derivative 
of chlortetracycline 

Indications U Antimicrobial Spectrum 

Similar to other members of the tetra- 
cycline group 

Absorption A Excretion 

Demethylchlortetracycllne is better ab- 
aoroed and more slowly excreted than other 
tetracyclines This advantage is partly lost 
by protein binding In the serum 

Dosages fic Routes of Administration 
Orally 150 mg every 6 hours 

Toxicity 

Similar to that of other tetracyclines 
Photosensitivity may occur 


CHLOROAMPHENICOL 

(Chloromycetin®) 


Chloroamphemcol (Chloromycetin®) 
originally prepared from Streptomyces venv 
ezueiae is now produced synthetically 

Indications & Antimicrobial Spectrum (5e^ 
table on p 667.) 

Chloramphenicol is active against a wid^ 
range of bacteria the rickettslae and the 
viruses of lymphogranuloma venereum, psltta« 
costs and primary atypical pneumonia Gen- 
erally speaking it is more effective than the 
tetracyclines in typhoid fever, approximately 
equal in effect against other gram-negative 
organisms spirochetes and rickettsiae M^ny 
staphylococci remain susceptible to chlor- 
arophemcol 

Absorption & Excretion 

Chloramphenicol is rapidly absorbed 
from the gastrointestinal tract reaching a 
peak serum concentration within Z hours Ab- 
sorption following rectal administration is 
slightly less efficient One-half Gm may be 
administered I M or I V every 6 hours 
Excretion is principally by the kidneys and 
high concentrations are reached in the urine 

Dosages & Routes of Administration 

A Oral Adult 0 5 Om every 6 hours, 
children 40 mg /Kg /day 

B Rectal (for Children) 125-150 mg / 

Kg /day in divided doses given every 6 houre 
The capsule should be punctured before in- 
sertion 

C J .W And J y AOh JEi? A 

hours 

Toxicity 

Nauaea and vomiting diarrhea nervous 
depression dermatitis granulocytopenia, and 
aplastic anem*a occur occasionally There- 
fore chloramphenicol should be used only oi^ 
definite indications Collapse may follow ad» 
ministration to premature infants 


TYROTHRlCm 


Tyrolhrictn Is prepared from Bacillus 
brevis It is used topically as an ointment 
aqueous suspension It is active only againsi 
gram-positive organisms Because of toxic 
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effects on parenteral administration. Its use 
is limited entirely to the topical treatment of 
Infected wounds and pyoderma Tyrothricin 
\6 also available in many proprietary lozenges, 
but It Is not effective when used In this way 


POLYMYXIN 

(Aerosporln®) 


The polymyxins, of which B D. and E 
have been given clinical trial are derived 
from Bacillus polymyim and related organisms 

Indications & Antimicrobial Spectrum. (See 
table on p 667 ) 

With the exception of most strains of 
Proteus vulgans, polymyxin Is bactericidal 
against gram-negatUe rods and manv strains 
of Pseudomonas aeruginosa Polymyxin Is 
indicated in severe systemic Infections due to 
Erairi'negative rods, particularly vnlectlons 
due to Pseudomonas aeruginosa which do not 
respond to other forms of chemotherapy It 
may be used locally In wounds infected with 
susceptible organisms It may be given oral* 
ly in the treatment of the shigella carrier 
state 

Absorption & Excretion 

Absorption is rapid after intramuscular 
injection Excretion is largely by the kidney 
and high concentrations are achieved in the 
urine Polymyxin is not absorbed from the 
gastrointestinal tract, and when It la given by 
mouth ft exhibits its principal activity in the 
lumen of the bowel 

Dosages L Routes of Administration 

AIM I 5-Z 6 mg /Kg /day in 3 or 

B Oral 20 mg /Kg /day In 3 or 4 doses 

C Intrathecal In meningitis 2 mg /day 
for small children and 5 mg /day for older 
children and adults in 1 ml of physiologic 
saline should be instilled Into the subarach- 
noid space 

Toxicity 

Most toxic effects occur at dosage levels 
over 2 5 mg /Kg /day Proteinuria and 
nitrogen retention are usually reversible 
Weakness drowsiness, ataxia, numbness of 
the fingers and feet. Impaired position sense, 
blurring of vision, diplopia, and nystagmus 
may occur Allergic reactions, such as itch- 


ing, chilly sensations, sweating, and rashes 
are observed Irritation at the site of I M 
injection is common 


COLISTIMETHATE 

(Coly-Mycin®) 


CoUstimethate is derived from Aeroba* 
ctllus colistinus Its properties are very 
similar to those of polymyxin, but U Is less 
toxic 

Indications & Antimicrobial Spectrum. 

CoUstimethate acts against many gram- 
negative pathogens in a bactericidal marm'r 
It ia effective against E coll, A aerogenes 
brucellae and many strains of Pseudomonai 
It la ineffective against Proteus It Is Indi- 
cated when bactericidal activity against sus- 
ceptible organisms is required 

Absorption St Excretion 

CoUstimethate is not absorbed from the 
gastrolhtestinal tract I M absorption ie 
prompt I V use is not recommended Illi 
excreted in the urine 

Dosages St Routes of Administration 
Give I M I 5-5 mg /Kg./day 

Toxicity 

Paresthesias, dizziness, drug fever, 
and rash Nephrotoxicity appears less than 
that of polymyxin 


BACITRACIN 


Bacitracin is derived from the growth 
products of Bacillus subtllis 

Indications St Antimicrobial Spectrum. 

Bacitracin Is active against 
cocci and spirochetes Its action Is princ 
ly bactericidal Synergistic action with pe 
clUin and other bactericidal antibiotics a 
been demonstrated against staphylococc a 
other organisms Bacitracin is princip j 
used topically for local infections due to *'* 
cepUble organlatns. but it may be used par 
teraUy in the treatment of infections res s 
to other antibiotics or In combination with 
other antibiotics as one of a synergistic P 
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It may be used orally in the treatment of 
amebic colitis Most staphylococci are sus- 
ceptible to bacitracin 

Dosages & Routes of Administration. 

A, Topical Solutions or omtments con- 
taining 500 units/ml 

B. Oral* 40.000-120.000 units in divided 
doses daily for 5-20 days 

C I M. 2500-20,000 units every 6 hours 
Toxicity. 

Proteinuria, cylindniria, and nitrogen 
retention commonly occur after parenteral 
administration 


NEOMYCIN 


Neomycin is derived from Actinomyces 
fra dll 

Indications & Antltolcroblal Spectrum. (See 
table on p, £67.) 

Neomycin is most active against gram- 
negative rods but is also active against many 
strains of gram-positive cocci, particularly 
staphylococci, as well as gram-positive rods 
Rlapy strains of Proteus vulgaris are sensi- 
tive to neomycin Its principal use is in the 
local treatment of Infections due to susceptible 
organisms, but it may be used occasionally 
parenterally In the treatment of infections doe 
to organisms resistant to other antibiotics or 
may be used as one of a synergistic pair It 
may be used orally to sterilize the bowel be- 
fore gastrointestinal surgery and in amebtc 
colitis 

Absorption & Excretion 

Neomycin ts readily absorbed after I M 
injection It is poorly absorbed from the gas- 
trointestinal tract It exerts its principal ac- 
tivity in the lumen of the bowel when given 
orally Neomycin Is principally excreted by 
the kidney and appears in the urine in high con- 
centration 

Dosages & Routes of Administration, 

A. Topical* Ointments containing 1000 
unlts/Gm. or solutions containing 200 units/ 
ml may be used locally 

B Oral; 0 1 Cm /Kg /day in 4-6 doses 

C. I. M. • 15-20 tng /Kg /day in 4 doses 


ToxicI^ 

Renal damage is manifested by proteinuria 
Nitrogen retention may occur. Deafness may 
follow parenteral administration 


KANAMYCIN 

(Kantre:^) 


Kanamycin is derived from Streptomyces 
kanamyceticus Its antimicrobial spectrum 
and other properties resemble those of neo- 
mycin. i e It is effective against most gram- 
positive and gram-negative organisms, includ- 
ing staphylococci and RIyco tuberculosis It 
is relatively inactive against pneumococci, 
streptococci and clostridia It is generally 
less active than neomycin, and Its indications 
are similar 

Kanamycin is readily absorbed after I M 
injection It is poorly absorbed after oral ad- 
ministration It appears in the CSF and bile 
and is excreted in the urine 

The dosage iB 0 25-0 5 Gm every 6 hours 
1 M Toxicity includes kidney damage and 
deafness, particularly with high doses or pro- 
longed use 


FUMAGILUN 

(Fumldil®) 


Pumaglllin is derived from Aspergillus 
fumigatus H-3 It is directly amebicidal and 
apparently is effective also against other 
enteric protozoa It has been valuable in the 
treatment of drug-refractive amebiasis The 
dosage is 30-60 mg orally dally for 10 days 


NITROFimANTOIN 

(Furadantin®) 


Nitrofurantoin is active against a wide 
variety of bacteria, both gram-positive and 
gram-negative It is readily absorbed from 
the gastrointestinal tract and excreted In high 
concentrations in the urine Serum and tissue 
concentrations are inslgmflcant It is used 
for the treatment of infections of the urmary 
tract where significant tissue invasion and 
bacteremia do not exist Toxic reactions in- 
clude gastrointestinal irritation and occasional 
skin rashes 

The dosage for adults is 100 rog orally 
4 times daily, for children, 5-8 mg /Kg /day. 
An f.V. preparation is now available but its 
exact clinical indications ore not yet known 
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VIOMYCIN 
(Vlnactane® Vlocln®) 


NOVOBIOCIN 

(Albamycln® Cathomycln®) 


% lomycin Is derived from Streptomjces 
paniceus It is active only against Myco 
bacterium tuberculosis including strains re 
slstant to streptomycin aminosalicylic acid 
and isoniazid Because it Is highly nephro 
toxic and neurotoxlc its use is very limited 
Toxic reactions include eighth nerve damage 
and renal Insufficiency vrtth disturbed electro 
lyte balance 

The dosage is 2 Cm I M every third 
day 


NYSTATIN 

(Myeostatln*) 


Nystatin la derived from Streptomyces 
noursei It is active against a wide variety of 
fungi and yeasts and is very poorly absorbed 
from the gastrointestinal tract so that its ac 
tlvlty is principally within the lumen of the 
bowel or wherever applied locally Superln 
feetion with yeasts caused by tetracycline 
therapy may be reduced by oral admtnlstra 
tion of nystatin It may be used locally in 
yeast infections of the mouth genitalia or 
skin 

The dosage is 500 000 units orally 3 times 
dally 100 000 units locally as vaginal supposi 
tories once or twice daily or as ointment 
(lOOOOOunIta/Gm ) 


AMPHOTERICIN B 
(Fungizone®) 


Amphotericin Is derived from a Strepto 
myces It is active against a wide variety of 
fungi including Candida albicans Ctyptococ 
cus neoforraans Blastomyces dermatitidis 
and B brasiliensls Sporotrichum schencUi 
Coccidioidcs immitis and Hlstoplasma cap 
Bulatum It is indicated in severe systemic 
fungal Infections due to these organisms 

Amphotericin B Is poorly absorbed orally 
and should be given IV In coccidioidal 
meningitis Intrathecal therapy is probably 
advisable Give 1-1 S mg /Kg /day or every 
other day as a slow I V drip It may be 
given Intrathecally 0 5 I mg in 10 ml of 
CSr every other day 

Toxicity Includes chills fever malaise 
renal damage liver damage and throrabo 
phlebitis 


Novobiocin Is derived from Streptomycei 
itiveus It IS a broad spectrum antibiotic 
which is readily absorbed from the gastrolo 
testlnal tract and achieves very high concen 
tratlons In the serum but is largely board to 
senim protein 

Novobiocin is useful In staphylococcic b 
fections resistant to other antibiotics as well 
as in infections with many other bacteria sad 
Entamoeba histolytica 

Drug rashes and eoslnophilla are com 
mon Resistance may develop 

The dosage is 0 25 S Cm every 6 hours 
orally 


RISTOCETIN 

(Spontln®) 


Ristocetin is derived from Nocardla lurida 
It is active against gram positive rods and 
cocci notably staphylococci and enterococci 
It Is indicated in severe infection with these 
organisms which is not susceptible to treat 
ment with more commonly used antibiotics 
Ristocetin must be given I V The ameo* 
to be administered should be dissolved w 30 
100 ml of 5% dextrose solution and lirtroduew 
over a period of 10 30 minutes into the tubing 
of a 5% dextrose solution as an I V drip The 
dosage is 25 rog /Kg /day In 2 doses 

Toxicity includes thrombophlebitis (fro’n 
slow injection) thrombocytopenia frequent 
leukopenia anemia drug fever and drug 
rash 


VANCO^^YCIN 

(Vancocln®) 


Vancomycin is derived from Strep*omyce 
orientalls It is active against gram P 
rods and cocci and the gonococcus It !» 
cated in the treatment of Infections due to * 
organisms especially staphylococcic Infcc 
tions which do not respond to more comroo- y 
used antibiotics ^ 

Vancomycin must be administered I 
A total daily dose of 2 Cm should be given 1 

slow IV drip divided into 2 4 doses 

Toxicity includes thrombophlebitis 
fever and drug rash renal damage andde»‘ 
ness 
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IMMUNIZATION SCHEDULES 


Blologicals for Immunization purposes ai^e 
gradually being modified and their schedules 
and methods of administration altered The 
schedules and methods listed below do not ap>. 
ply to all preparations, follow the mantifactur> 
er s instructions which accompany the prepa» 
ration 

Children During the First Year 

Either of the following schedules may be 

used 

(1) Combined diphtheria pertussis tetanus 
(DPT) immunization Give 3 Injections of 0 5 
ml each I M at Intervals of one month start- 
ing at 1“2 months of age A fourth dose of 0 s 
JcnJ jihnuW he givKo 7 -J5 rcuwAhs iJieT the 
third dose Depot triple antigens are now 
recommended instead of the fluid preparatlone 
Poliomyelitis vaccine Salk type (Inactivated) 

I ml I M , may be given at the same time for 
a total of 3 doses Active Immunization with 
live oral (Sable) vaccine should be used in 
place of. or in addition to Salk vaccine * 
Smallpox vacclnationt may be done at any time 
after about one month preferably at about 6 
months of age at the time of. or following the 
third DPT Injection 

(2) Uneombined method Give pertussis 
vaccine. 3 injections of 0 5 ml each I M at 


Oral Poliomyelitis Vaccine (Sabin) 
Immunization Schedule 


Dose Type Interval From 

Previous Dose 

Infanta & Children ’ 

First I 

Second III 6 weeks 

Third U 6 weeks 

Fourth I, II, in 6 months or longer 

Adults Type IH oral vaccine should not be 
given to adults except to those who have no^ 
received Salk vaccine who are (I) entering 
hyperendemic areas or (2) during actual o». 
imminent epidemics 

First 1 

Second H 46 weeks 

Third I&II 6 months or longer 

•Infants should begin poliomyelitis lmmuniza> 
tlon between 6 weeks and 3 months of age Im- 
munization preferably should not be carried 
Out during the summer months because of the 
likelihood of interference by enteroviruses 
The individual dose of each type is 200 000- 
SOO 000 TCIDj^ given In a simple syrup or on 
a sugar cube 


intervals of one month beginning at 1-2 months 
of age, diphtheria tetanus toxoid (DT), 3 Injec- 
tions of 0 5 ml I M each at intervals of one 
month beginning at 6 months of age with a 
fourth dose 7-12 months after the third and 
smallpox vaccination^ at 6 months to one year 
of age Repeat smallpox vaccinationf if a 
"take does not occur Poliomyelitis vaccine, 
Salk type (inactivated). 1ml I M , maybe 
given at the same time as the pertussis vac 
cme Active immunization with live oral vac- 
cine should be used in place of, or in addition 
to Salk vaccine * 

Preschool Children Over One Year of Age 

Immunize as above if no previous Immimi 
zatlon has been given For previously Immu- 
nized children, give recall injections as follows 
/j; 2>PT. S> 3 m} ! }>! at 2S-}8 months and -9 
years of age, (2) poliomyelitis (see footnote 
below, left). 

Children of School Age 

If no previous immunization has been given, 
give DT, 3 injections of 0 5 ml each I M , at 
intervals of one month and a fourth dose 7 12 
months after the third Smallpox vacclnationt 
may be done at any time In the schedule pref 
erably at the time of er soon after the third 
injection of DT For previously immunized 
children give recall injections as follows 
(1) Smallpox vacclnationt at 6 years of age 
and then every 3 7 years or on exposure (2) 
poliomyelitis (see footnote below, left), (3) DT 
(adult type), 0 5 ml I M at B years of age 
and repeat every 4 years 

Adults 

Adults traveling to foreign countries 
should obtain a list of required immunizations 
when applying for their passports Those liv- 
ing in epidemic areas should maintain their 
immunization If no previous immunization 
has been given full courses are indicated as 
outlined above for children or according to the 
manufacturer s directions 

The following routines are suggested 

(1) Smallpox vaccinatlon't Repeat every 

3 years or on exposure 

(2) Typhoid paratyphoid vaccine Two In- 
jections of 0 5 ml each subcut not less than 

4 weeks apart Under ordinary cLrcuroslances. 
In an area of low endemicity revaccinate not 
more than twice with a single injection of 0 5 
ml subcut or 0 I ml tntracut administered 
at Intervals of 4 years In areas of high prev- 
alence or because of other Increased risk an- 
nual single booster Injections may be glien 

0 5 ml subcut or 0 1 ml Intracut 

fAssurance of a successful vaccination is ira 
portant 



666 Hypersensitivity Tests Desensitizatlon 

(3) Yellow fever vaccine* (Africa and 
South America) 0 5 ml sutscut Relmraonl- 
aation at six -year Intervale is required for 
travel to and from yellow fever areas 

(4) Typhus vaccine* (Europe, Asia, 

Africa) Two Injections of 0 5 ml each sub- 
cut or I M not less than 4 weeks apart Re- 
Immunization with a single 0 5 ml dose may 
be required in areas where typhus is a hazard 

(5) Cholera vaccine (Asia. Near East and 
East Indies) Two injections, 0 5 ml and I ml 
subcut or I M , not less than 4 weeks apart, 
with relmmunizatlon (0 5 ml ) every 6 mtmths 
where cholera is a hazard 

(6) Plague vaccine (Egypt Asia, and East 
Indies) Two injections, 0 5 ml and I ml 
subcut or 1 M not less than 4 weeks apart, 
with a third injection of 0 5 ml 4 6 months 
after the second Reimmunizatlon by a single 
injection of 0 5 ml at four- to six-month 
Intervals may be indicated where plague is a 
hazard 

(7) Tetanus toxoid Two injections of 0 S 
ml 1 M 4 8 weeks apart with a third ap- 
proximately 12 months after the second A 
booster or recall dose of 0 S ml should be 
given as soon as possible after injury or bums 
or at the time of secondary operation or ma- 
nipulation of old wounds 

(8) Diphtheria immunization in adults may 
be followed by severe local snd general reac- 
tions The best method for avoiding these re 
actions is to use the product labeled tetanus- 
diphtheria toxoids combined adsorbed (tor 
adult use) ’ This product has, in addition to 
the usual dose of tetanus toxoid a very small 
amount of diphtheria toxoid but a quantity 
shown to be adequate to confer immunity to 
diphtheria in OS^o or more of American adults 
when given as indicated above for tetanus tox 
old This combined antigen is recommended 
for the immunization of adults to tetanus and 
diphtheria 

(9) Poliomyelitis vaccine I ml I M I 
ml after one month and 1 ml after 7 months 
followed by a fourth injection of I ml one year 
later Active immunization with live oral vac 
cine should be used In place of or in addition 
to, Salk vaccine (see footnote on p 665) 


HYPERSENsrrivmr 
TESTS k DESENSITIZATION 


Before injecting antitoxin or similar ma- 
terial derived from animal sources, always 
perform the following tests for hypersensltlvi- 

•These vaccines are prepared by cultivation 
in eggs and should not be administered to per- 
sons with significant allergy to eggs or chicken 


ty If both tests are negative desensitizat'on 
Is not necessary and a full dose of the aii‘itoia 
may be given If one or both of the tests are 
positive, desensitization is necessary 

A Intradermal Test Inject 0 1ml ofs 
1 10 dilution of the antitoxin intradermally cm 
the flexor surface of the forearm A large 
wheal and surrounding areola appearing withia 
30 minutes constitute a positive test 


B Conjunctival Test Instill one drop ef 
a 1 10 dilution of the antitoxin into the con 
junctival sac of one eye as a test dose and oie 
drop of physiologic saline into the other ejre ai 
a control Conjunctival redness, itching and 
edema appearing within 30 minutes in the test 
eye constitute a positive test 

Desensitization 

A Precautionary Measures 

1 An antihlstammic drug should be ad- 
ministered before beginning desensitization in 
order to lessen amy reaction that might occur 

2 Epinephrine 0 5-1 ml of 1 lOWsolu 
tlon must be ready in a syringe for immediate 
administration 


B Desensitization Method The following 
plan may be used In desensitization Give 
doses ef antitoxin I M at 30-nilnute Inlervili 
and observe closely for reactions 


Istdose - 0 Iml (V 10 dilution) 
2Qd dose • 0 2 ml (I 10 dilution) 
3rd dose - 0 5 ml (1 10 dilution) 
4th dose - 0 1 ml (undiluted) 

5th dose - 0 2 ml (undiluted) 

6th dose - 0 5 ml (undiluted) 

7th dose - 1 ml (undiluted) 

8th and subsequent doses • 

1 ml (undiluted) every 30 
minutes until the total amount 
of antitoxin is given 


Treatment of Reactions 

A If a mild reaction occurs drop back » 
the next lower dose and continue wdth desens 
tlzatlon If a severe reaction occurs admin 
ister epinephrine (see below) and discontinue 
the antitoxin unless treatmen* is urgently 
needed If desensitization is Imperative con 
tinue slowly increasing the dosage of the sn 
toxin more gradually 

B If manifestations of a severe reaf 
appear, give 0 5-1 ml of 1 1000 eplnef**^ 
subcut at once The symptoms Include u 
carlo, angioneurotic edema, dyspnea, coug 
ing, choking, and shock Observe the paMc" 
closely, and repeat epinephrine as neeess^^ 

Corticosteroids may be used (hydroco 
Bone 100 mg I V ) 



Choice of Antl-infeetive Agents 
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Erysipelothnx 
EacKerichia coll (-y 


Hemophilus influenzae f-) 
klebsiella pneumoniae (>) 


Tetracyclines 

Streptomycin 


Tetracjchnes plus 
streptomycin 


Lymphogranuloma venereum, 
psittacosis, and trachoma 
viruses 


Chloramphemcol, streptomycin, 
neomycin 

Chloramphenicol plus ' 

sulfonamides 

" Chloramphenicol, sulfonamides” 


Chloramphenicol, sulfonamides 
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Infectious Diseases: Spirochetal 

Rees B. Rees, Jr , J Ralph Audy, & Henry Brainerd 


SYPHILIS 


Syphilis is an acute and chronic, conta- 
gious. venereal granulomatous infection due to 
Treponema pallidum, a spirochetal organism 
which can infect any tissue or organ of the 
body Since almost any disease may he mim- 
icked by syphilis in one of its 3 clinical stages, 
it is referred to as the “great Imitator Al- 
though infection usually occurs during inter- 
course (entry into the body is gained through 
minor skin or mucosal lesions), transfer of 
organisms by infected blood and plasma and 
passage from the mother to the fetus through 
the placenta (congenital syphilis) is possible 
Eatragenttal Infection (tongue, breast finger) 
may also occur Ihe organism cannot survive 
outside of body tissues and fluids, ana infection 
other than through direct personal contact or 
through blood products is rare 

f enieiUin therapy has greatly reduced the 
incidence of syphilis but the disease is still a 
major public health problem, especially in low 
Socio-economic areas At present the inci- 
dence is rising especially among teen-agers 
and homosexuals. 

Syphilis is an infectious granuloma. Ini- 
tial Infections, except for grossly visible le- 
sions, are usually associated with little or no 
tissue reaction, damage, or disability, late 
syphilis 15 associated with vasculitis, necrosis 
tissue destruction, scar formation, and per- 
manent damage and disability. 

The natural history of acquired syi^ills »s 
usually divided Into 2 stages early, meaning 
primary and secondary syphilis. Including re- 
lapsing forms, and late, including CMS, cardlo- 
\ascular, ocular, and benign cutaneous, vis- 
ceral, and osseous foimis. A symptom-free 
but insidiously destructive latent form may di- 
vide the two. Congenital syphilis is considered 
separately. 

Laboratory Diagnosis. 

A Serologic Tests for Syphilis (STS) 
Nontreponemal antigen tests are commonly 


employed to measure the antibody complex 
(reagin) to T pallidum which appears in the 
serum of syphilitic patients. They are of 2 
types (1) flocculation (VDRL. Kline. Kahn, 
Mazzini) and (2) complement fixation (Koliner, 
Wasserman) Quantitative expression of the 
reactivity of the serum based upon titration of 
geometrically progressive dilutions of serum, 
may be very valuable in establishing the diag- 
nosis and m evaluating the efficacy of treat- 
ment Tlie STS usually becomes positive 4-6 
weeks after infection, or 1-3 weeks after the 
appearance ot the primary lesion. The STS 
liter is usually high Irj secondary syphilis ^nd 
tends to be lower or even negative in late 
forms of syphilis although this is highly var- 
iable In tabes, for example, the reaction 
may be negative In 2S-50?» of cases, whereas 
In late visceral syphilis very high STS tltet-s 
may be obtained A falling titer in treated 
early syphilis or a falling or stable titer in 
latent or late syphilis indicates satisfactory 
therapeutic progress Serologic teats ace not 
completely- specific and must be closely cor- 
related with the history, physical flndlnga, and 
other laboratory testa Biologic "false-posl- 
tive" serologic reactions are encountered in a 
wide variety of disorders such aa the collagen 
diseases, Infectious mononucleosis, malaria, 
many febrile diseases, leprosy, and non- 
syphiUtic spirochetal infections, some in- 
dividuals may for no apparent reason have a 
positive STS False-positive reactions are 
usually of low titer and transient, but this is 
subject to considerable variation 

B. Dark-field Examination In early syph- 
iUb T pallidum may be demonstrated by 
dark-field examination of the serum from le- 
sions or of material aspirated from regional 
lymph nodes. The dark-field examination re- 
quires experience and care in the proper col- 
lection of specimens and identification of spi- 
rochetes. Repeated examinations may be nec- 
essary, The spirochete is usually not fourth In 
any of the late syphilitic lesions by this technic. 
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C. Spinal Fluid Examination The CSF 
findings In neurosyphllis usually consist of 
elevation of total protein (> 40 mg /lOO ml,). 
Increase In the ceU count, and a positive rea- 
gln test (STS). Biologic false-positive reagln 
tests rarely occur in the CSF. Improvement 
of the CSF findings is of great prognostic value 
A positive CSF in the absence of CNS symptoms 
(asymptomatic neurosyphllis) Indicates the 
need for active penicillin treatment In a 
small percentage of cases of CNS syphilis the 
CSF may be negative. 

D. Treponemal Antigen Tests These 
"specific tests for syphilis are complex, 
fairly expensive to perform, not readily avail- 
able and by no means infallible. Blood or 
CSF specimens collected in special containers 
must be sent to regional medical or public 
health centers. The Treponema pallidum im- 
mobilization (TPl) and other newer teats utiliz- 
ing the treponema antigen should be reserved 
for the following circumstances (I) Diagnostic 
problem patients with no historical or clinical 
evidence of syphilis In which STS repeated se- 
rially at monthly intervals for 3 months are 
positive conflicting, or equivocal. (2) Preg- 
nant women with positive STS with no historical 
or clinical evidence of syphilis who sre not 
currently under penicillin treatment (3) Pa- 
tients with clinical manifestations suggestive 
of late syphilis but who have negative, con- 
flicting. or equivocal STS. 

The treponemal antigen tests are of no val- 
ue in early syphilis or in evaluating response 
to treatment Test results are invalid If re- 
ported as "anticomplementary or "unsatis- 
factory. 

Prevention 

Prophylactic advice should be given but 
avoidance of illicit sexual contact Is the surest 
of all prophylactic methods. 

A Mechanical The standard rubber con- 
dom Is effective hut protects covered parts 
only The exposed parts should be washed with 
soap and water as soon after contact as possi- 
ble This applies to both sexes 

B. Antibiotic. If there is known exposure 
to infectious syphilis, abortive penicillin ther- 
apy may be used. Give 1,2 miUlon units of 
repository penicillin I.M. In one dose. 

Treatment. 

A Specific Measures Carefully evaluate 
the physical Btatus of the patient before begin- 
ning apeelfic therapy. 


1 Penicillin, as benzathine penicillin G, 
or procaine penicillin G with 2% aluminimi 
monostearate (PAM), is the drug of choice for 
all forms of syphilis and other spirocheial in- 
fections It is highly effective in early infec- 
tions and variably effective in the late stages 
of syphilis The recommended treatment 
schedules are included In the discussion of the 
various forms of syphilis. 

2 Other antibiotic therapy - Oral tetra- 
cycline compounds and erythromycin are effec- 
tive in the treatment of syphilis but are not rec- 
ommended unless patients are sensitive to peni- 
cillin or have relapses following one or more 
courses of penicillin Tetracycline, 30-40 
Cm., or erythromycin, 20-30 Cm. , are given 
over a period of 10-15 days. Since experience 
with these antibiotics in the treatment of syph- 
ilis is limited, careful follow-up is necesssry 

B. Local Measures (Mucocutaneous Le- 
sions) Local treatment is usually not neces- 
sary No local antiseptics or other chemicals 
should be applied to a suspected syphilitic 
lesion until repeated dark-field exsinlnatlors 
have been made. If, after the diagnosis hsi 
been established, the lesion should become 
secondarily infected, It may be treated as for 
any pyogenic ulceration. (This in addition to 
systemic antlsyphllitlc treatment.) 

C Public Health Measures Unceopentlve 
and sexually promiscuous patients with Infec- 
tious syphilis should be somehow Isolated or 
quarantined until rendered noninfectieus by 
preliminary therapy. Report all esses of syph' 
ills to the appropriate public health agency. 

Complications of Specific Therapy. 

The Jarisch-Herxheimer reaction is as- 
cribed to the massive destruction of spirochel** 
by specific treatment end is manifested 
ve- and aggravation of the existing clinical p «' 
lure and of the lesion itself. It is most UVeJy 
to occur in early syphilis. Treatment U not 
discontinued unless the symptoms become se* 
vere or threaten to be fatal or in the presence 
of syphilitic laryngitis, auditory neuritis, or 
labyrinthitis, where such a reaction may 
irreversible damage. This reaction maybe 
prevented or modified by simultaneous adm n 
istration of corticosteroids. The reaction 
usually begins within the first 24 hours an 
usually subsides spontaneously within the ne 
24 hours without any treatment 

Course St Prognosis. ,, 

Primary and secondary syphilis are se 
limiting Infections which resolve with Ilh * 
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no residua. Late syphilis may be highly de- 
structive and permanently disablings and may 
lead to death. With treatment the STS will 
usually return to negative in early syphilis 
(primary and secondary). In late latent and 
late syphilis, serofastness is not uncommon, 
even alter adequate treatment. In broad 
terms, if no treatment is given, about one- 
third of people infected with syphilis will un- 
dergo spontaneous cure, about one-third will 
remain in the latent phase throughout life, and 
about one-third will develop late lesions. 


Beerman, H., Mothers: Syphilis. Arch.Int. 
Med. 105:145-67, 324-40, 1960; 107:121-40, 
1961; 109:123-244. 1962. 

Syphilis: Modem Diagnosis and Management. 
Public Health Service Publication No 743 
U.S. Government Printing Office, 1960 


STAGES & TYPES 
OF SYPHILB 


1. PRrMARY SYPHILIS 


This is the stage of invasion and may pass 
unrecognlaed. A history of contact with an in- 
fected individual 1-6 weeks previously may be 
obtained. The typical lesion is the chancre at 
the site or sites of inoculation, most frequently 
located on the penis, labia, or cervix. The 
chancre starts as a small erosion IO-0O days 
(average, 3-4 weeks) after inoculation which 
rapidly develops into a painless superficial ul- 
cer with enlargement of regional lymph nodes, 
which are rubbery, discrete, and nontender. 
Secondary infection of the ulcer is not uncom- 
mon and may lead to pain, Healing occurs 
without treatment, but a scar may form, espe- 
cially with secondary infection. The typical 
hunterlan chancre is a firm eroded plaque 1-3 
cm. In diameter. 

The blood STS is usually positive 1-2 
weeks after the primary lesion is noted, rising 
quantitative titers are especially significant 
since a positive STS may otherwise represent 
previous infection. The chancre will show or- 
ganisms In over 95% of cases on repealed dark- 
field examination. The spinal fluid is normal 
at this stage. 

The syphilitic chancre may be confused 
with chancroid, tularemia, or neoplasm. Any 
lesion on the genitalia should be considered as 
a possible primary syphilitic lesion. 


Treatment. 

Give procaine penicillin with aluminum 
moQostearate in oil (PAM), 600,000 units I.M. 
daily for B days, or benzathine penicillin C 
(BicUUn®), 1.2 million units in each buttock 
for total dose of 2.4 million units. 


2. SECONDARY SYPHILIS 


The secondary stage of syphilis is the 
period of dissemination, 7-10 weeks after ex- 
posure (2-3 weeks after appearance of the 
chancre). Systemic involvement with fever and 
generalized lymphadenopathy la often manifest. 
Almost any tissue of the body may be tempo- 
rarily invaded and affected, but the most com- 
mon manifestations are skin and mucosal le- 
sions. The skin lesions are nonpruritic macu- 
lar. papular, pustular, or follicular (or com- 
binations of any of these types), although the 
roaculopapular rash is the most common. The 
skin lesions usually are generalized, involve- 
ment of the palms and soles may be especially 
suspicious, since these areas are less com- 
monly involved in other types of rashes. Annu- 
lar lesions simulating ringworm are ebssrved 
in Negroes Mucous membrane lesions range 
from ulcers and papules of the Ups, mouth, 
throat, genitalia and anus ("mucous patches") 
to a diffuse redness of the pharynx Both skin 
and mucous membrane lesions are highly in- 
fectious at this stage. Specific lesions, condy- 
lomata lata, are fused papules on the moist 
areas of the skin and mucous membranes. 

Meningeal, hepatic, renal, bone, and Joint 
Invasion and inflammation with resulting cra- 
nial nerve palsies. Jaundice, nephrotic syn- 
drome, and periostitis may occur. Alopecia 
(moth-eaten appearance), iritis, and Iridocy- 
cUtis may also occur A transient myocarditis 
manifested by temporary ECO changes has 
been noted. 

Blood STS is positive in almost all cases. 
The cutaneous and mucous membrane lesions 
may show Treponema pallidum on dark-field 
examination. There is usually a transient CSF 
Involvement, with pleocytosis and elevated pro- 
tein. although only 5% of cases have positive 
CSF serologic reactions. A transient protein- 
uria with waxy casts is seen In mild renal in- 
volvement. Blood and urine tests may be pos- 
itive for bile In hepatic Involvement. Subperi- 
osteal osteoporosis may be observed (rarely) 

OR x-ray examination in cases oi bone involve- 
ment. 

The skin lesions may be confused with the 
infectious exanthems, pityriasis rosea, and 
drug eruptions. The visceral lesions may sug- 
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gest nephritis or hepatitis due to other causes 
The diffusely red throat may mimic other 
forms of pharyngitis. 

Treatment is as for primary adult syphilis. 


3, RELArerNG SYPHILIS 


After inadequate or inappropriate therapy 
secondary syphilis may relapse (often between 
the third and ninth post-treatment months). 
These relapses may be only serologic, with no 
clinical manifestations, or clinical, with re- 
currence (or first appearance) of any of the 
findings noted under secondary syphilis, above 
akin and mucous membrane, neurologic, ocu- 
lar, bone, or visceral (although visceral re- 
lapse ln\olving the liver has not yet been re- 
ported following penicillin therapy) Unlike the 
usual asymptomatic neurologic Involvement of 
secondary syphilis neurologic relapses may 
be fulminating, leading to death. It is Impor- 
tant. however, to distinguish serologic relapse 
from the STS change from negative to positive 
that occurs despite penicillin therapy because 
of serologic lag, or that which occurs with in- 
tereurrent infections (biologic false-positive). 

Treatment is as (or primary adult syphilis. 


4 LATENT ("HIDDEN ‘ ) SYPHILIS 


Latent syphilis Is the clinically quiescent 
phase during die interval between disappear- 
ance of secondary lesions and before the ap- 
pearance of tertiary symptoms. There are no 
clinical manifestations, and the only significant 
laboratory finding is a positive blood STS. To 
diagnose latent syphilis the CSF must be en- 
tlrelj negative, x-ray and physical examination 
must show no evidence of cardiovascular In- 
voUemenl, and false-positive tests for syphilis 
must be ruled out. The latent phase may last 
from months to a lifetime. Since the individual 
Is polentialiy infectious only during the flrsi 2- 
4 years o( latent syphilis, this phase is divided 
into potentially infectious early latent (first 4 
>ears) and nonlnfectlous late latent (after 4 
years). 

It la Important to differentiate latent ayj*- 
lUs from false-positive blood tests due to cler- 
ical errors, acute fevers, yaws, infectious 
mononucleosis, malaria, leprosy, leishmania- 
sis, smallpox vaccination, lymphogranuloma 
venereum, systemic lupus erythematosus and 
other collagen diseases, and biologic false- 
positive reactions 

Treatment la as for primary syi^lils. 

Only a smalt percentage of blood STS will be 


appreciably altered by treatment with penicil- 
lin. The treatment of this stage of the disease 
Is intended to prevent the late sequelae. 


S, LATE (TERTIARY) SYPHILIS 


This stage may occur at any time after 
secondary syphilis, even after years of laten- 
cy Late lesions probably represent an aller- 
gic reaction of the tissue to the organism ard 
arc usually divided into 2 types (1) A gum- 
matous reaction with a relatively sudden onset, 
and (2) diffuse inflammation of a more Insidi- 
ous onset which characteristically involves the 
CNS and large arteries. Nodular, nodulo- 
ulcerative or gummatous lesions may appear 
on the skin, gummas may Involve any area of 
the body, there may be evidence of aortic 
aneurysm, aortic Inaullicleney, or aortitis, 
or diffuse or localized CNS Involvement may 
occur 

Late syphilis roust be differentiated from 
neoplasms of the skin, liver, lung, stomach, 
or brain other forms of meningitis, and pri- 
mary neurologic lesions. 

Repository penicillin (PAM), 600,000 unl'a 
1. M d^ly for a total of 12 milllen units, Is 
recommended for the treatment of all forms o( 
late eyphilis Reversal of positive STS does 
not usually occur A second course of peni- 
cillin therapy may be given if necessary 


COMMON TYPES OF LATE SYPHILIS 


Although almost any tissue and organ may 
be involved in late syphilis, the following are 
the most common types of involvement. 

Skin. 

Cutaneous lesions of syphilis are of 2 
varieties 

A Nodular or Nodulo-ulcerative Lesions 
Multiple, flat, circumscribed, indurated, 
copper-colored lesions varying from 0 
(•/4-1V4 inches) in diameter and covered with 
scales (syphiloderm). These lesions eventu- 
ally ulcerate (nodulo-ulcerative) or resolve y 
forming atrophic, pigmented scars. 

B. Solitary Gummas These start as pain- 
less, freely movable subcutaneous nodules 
which enlarge, attach to the overlying skin, 
eventually ulcerate, and present a gummy ul* 
eerated base. Healing Is by scarring 
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often produces extensive disfiguring and dis- 
torting lesions of the face, scalp, forehead, 
and extremities. 

Mucous Membranes. 

Late lesions of the mucous membranes are 
nodular gumma or leukoplakia, highly destruc- 
tive to the involved tissue 

Skeletal. 

Bone lesions are destructive, causing peri- 
ostitis. osteitis, and arthritis with little to no 
associated redness or swelling but often 
marked myalgia and myositis of the neighbor- 
ing muscles. The pain Is especially severe at 
night. 

Eyes, 

Late ocular lesions are gummatous Intis, 
chorioretinitis, optic atrophy, and cranial 
nerve palsies, in addition to the lesions of CNS 
syphilis. 

Respiratory System. 

Respiratory involvement by late syphilis is 
caused by gummatous Infiltrates into the lar- 
ynx. trachea, and pulmonary parenchyma, pro- 
ducing discrete pulmonary infiltrates There 
may be hoarseness, respiratory distress, and 
wheezing secondary to the gummatous lesion 
Itself or to subsequent stenosis occurring with 
healing. 

Qastro intestinal. 

Curpmas Involving the liver produce the 
usually benign, asymptomatic hepar lobstum. 
Infiltration into the stomach wall causes 
“leather bottle” stomach with epigastric dis- 
tress, Inability to eat large meals, regurgita- 
tion. belching, and weight loss. Occasionally 
a picture ont. unlike Laewwee’s elwhosls is 
produced by liver involvement 

Of greatest Importance, however, are the 
late lesions involving the cardiovascular and 
central nervous systems, since these are often 
progressive, disabling, and life-threatening. 
Cardiovascular and CNS involvement represent 
10% and 20%, respectively, of all late lesions. 
Cardiovascular lesions not infrequently accom- 
pany CNS lesions. 

Cardiovascular. 

Cardiovascular lesions (about 10% of late 
syphilitic lesions} are often progressive, dis- 
abling, and life-threatening. CNS lesions are 
often present also. Involvement usually starts 
as an artentls In the supracardiac portion of 
the aorta and progresses to cause one or more 
of the following; (1) Narrowing of the coronary 
ostia with resulting decreased coronary circu- 


lation. angina, cardiac insufficiency, and acute 
myocardial infarction. (2} Scarring of the 
aortic valves, producing aortic insufficiency 
with Its water-hammer pulse, aortic diastolic 
murmur, frequently aortic systolic murmur, 
cardiac hypertrophy, and eventually cardiac 
insufficiency. (3) Weakness of the aorta wall, 
with saccular aneurysm formation and associ~ 
ated pressure symptoms of dysphagia, hosM'e- 
ness, brassy cough, back pain (vertebral ero- 
sion), and. not too infrequently, rupture of the 
aneurysm eiUter into one of the bronchi or 
temally Repeated attacks of respiratory In- 
fection are common as a result of pressure dn 
the trachea and bronchi, 

Neurosypbilis. 

Neurosyphihs (20% of late syphilitic le- 
sions. often present with cardiovascular syph- 
ilis) IS. tike cardiovascular syphilis, a pro- 
gressive. disabling, and life-threatening coni* 
plication. There are 4 clinical types* 

(1) Asymptomatic neurosyphllis* This 
form IS characterized by spinal fluid abnormal- 
ities (posiuve CSF, STS, increased cell count, 
occasionally increased protein) without symp- 
toms or signs ot neurologic insolvement. 

(2) Meningovascular syphilis This form 
Is characterized by meningeal involvement or 
changes in the vascular structures of the brain 
(or both), producing symptoms of low-grade 
meningitis (headache, irHtabiUly). cranial 
nerve palsies (basilar meningitis), unequal rd- 
flexes, irregular pupils with poor light and 
accommodation reflexes, end, when large ves- 
sels are involved, cerebrovascular secidents* 
The symptoms of acute meningitis are rare lA 
late syphilis. 

(3) Tabes dorsalis This type of neuro- 
syphilis Is a chronic progressive degeneration 
•st the paccn’rfsyro.a. of dte pastecioc colamns of 
the spinal cord and of the posterior sensory 
ganglia and nerve roots. The symptoms and 
signs are those of impairment of propriocep- 
tion and vibration, Argyll Robertson pupils 
(which react poorly to light but well to accom- 
modation). and muscular hypotonia and hypo- 
reflexia. Impairment of proprioception results 
in a wide-based gait and Inability to walk in the 
dark. Paresthesias vary from analgesia (e.g., 
absence of pain sensation on squeezing the tes- 
ticles) to the sharp recurrent pains in the mus- 
cles of the leg. described as “shooting” from 
the akLi to the bone (shooting or lightning 
pains). Crises are also common In tabes gas- 
tric crises, consisting of sharp abdominal pains 
with nausea and vomiting (simulating an acute 
abdomen), laryngeal crises, with paroxj'smsl 
cough and dyspnea urethral crises, with pain- 
ful bladder spasms, and rectal and anal crises. 
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Crises may begin suddenly, last for hours to 
days and cease abruptly. Neurogenic bladder 
with overflow Incontinence la also seen. Trojrfi-' 
ic. painless ulcers may occur over pressure 
points on the feet Joint damage may occur as 
a result of lack of sensory innervation (Charcot 
joint). 

(4)Faresi8 This Is a generalized involve- 
ment of the cerebral cortex. The onset of 
clinical manifestations is insidious. There js 
usually a decrease in concentrating power, 
memory loss dysarthria tremor of the fin- 
gers and lips irritability, and mild headaches. 
Most striking is the change of personality, the 
patient becomes slovenly, irresponsible, con- 
fused, and psychotic Combinations of the var- 
ious forms of neurosyphvlis (especially tabes 
and paresis) are not uncommon. 

Special considerations In treatment of 
neurosyphlUs The moat important considera- 
tion is to prevent neurosyphlhs by early diag- 
nosis and adequate treatment and follow-up of 
early syphilis Examination of all syphilitic 
patients for evidence of nervous system in- 
volvement must be a regular part of the follow- 
up examination. The pre-treatment clinical 
and laboratory evaluation should Include de- 
tailed neurologic ocular, and psychiatric ex- 
aminations and a CSF examination The high 
rate of coexistence of cardiovascular and CNS 
syphilis should be considered. 

Give repository penicillin, €00,000 units 
1. M dally to a total of 12 million units. 

All patients must have a spinal fluid exam- 
ination 3 months following compleuon of anti- 
syphilis therapy. The adequacy of response is 
at times difficult to evaluate (especially during 
a short period of observation), but it may be 
gauged by clinical improvement and effective 
and persistent reversal of CSF changes A 
second course of penicillin therapy may be 
given if necessary 


6 PRENATAL SYPHILIS 


Expectant mothers who have syphilis must 
be convinced of the urgent necessity for thera- 
py. It is the physician's responsibility to make 
certain that appropriate treatment le carried 
out Immediately Penicillin dosage schedules 
as advised for primary and secondary syphilis 
are satisfactory. Vr’hen therapy is instituted 
after the seventh month in women with un- 
treated early syphilis, larger doses of peni- 
cillin arc advised. 


Penicillin is curative in more than 90?) of 
cases even when syphilis is discovered in the 
lost trimester of pregnancy. 

Follow-up must consist of monthly physi- 
cal examinations and quantitative blood STS ut 
tU delivery and for a month after delivery. II 
there is any clinical evidence of relapse, a 
failure of fall of blood STS titer, or a rise ol 
S're titer, treatment should be repeated. The 
STS cannot always be converted to negative in 
mothers with late latent syphilis. In case cl 
previously untreated or Inadequately treated 
early latent syphilis. If the original STS titer 
does not significantly decline within 3 months 
after treatment, retreatment is advisable 

The infant should be examined for the stig- 
mas of syphilis at birth and again at intervals 
of 2 or 3 weeks for 4-6 months If the mater- 
nal blood is positive, a positive cord blood STS 
IS ol no diagnostic value. However, If them* 
fant's blood Is followed serially by quantitative 
blood STS at two-week intervals for 4 months, 
a sustained or rising STS titer would indicate a 
diagnosis of congenital syphilis and a need foT 
treatment 


7 CONGENITAL SYPHILIS 


The clinical manifestations of congenital 
syphilis are quite similar to those of the ac- 
quired form except for the rather Indefinite 
clinical course and the absence of primary 
lesions There is usually a family history of 
syphilis. Skin and mucous membrane leslofis 
are present at birth or in early infancy. Char 
acteristic later stigmas of congenital syphlli* 
include interstitial keratitis, Hutchinson’s 
teeth, eighth nerve deafness (Hutchinson's tri- 
ad). saddle noae. rhagades, saber shtas and 
other bone changes, and mental retardation. 
The STS 13 usually strongly positive at 
but gradually becomes negative over a period 
of years. Any of the tertiary sequelae of the 
adult disease (CNS, visceral, or cardiovascu- 
lar) may occur. 

Early congenital syphilis {< 2 years of 
age) IS treated with 50,000 units of benzathine 
penicillin G/Kg as a single injection, or 
50.000 units PAM/Kg 1 M.. repeated in 2*3 
days. The treatment of late congenital syph- 
ilis is as for late latent syphilis. Neurosyph* 
ills of congenital origin should be treated a# 
the acquired form. 
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OTHER TREPONEMATOSES* 


endemic syphius 

(Bejel. Sfcerljevo, etc.) 


Endemic syphilis is an acute and chtronic 
in/ectfon caused by an organism morphologi- 
cally indistinguishable from Treponema palli- 
dum, it is distinguished from sporadic syphilis 
by its occurrence in children of crowded, poor 
households in particular localities, by virtual 
absence of primary lesions, and the predilec- 
tion of secondary lesions for oral and naso- 
pharyngeal mucosa as well (in places) as the 
soles (plantar hyperkeratosis) It is distin- 
guished from yaws by its occurrence in areas 
In which yaws is not endemic and by the ab- 
sence of primary lesions and the presence of 
buccal lesions It may be confused with angu- 
lar stomatitis due to vitamin deficiency It 
has been reported in a number of countries 
including Latin America, often with local 
names' bejel in Syria and Iraq, skerljevo in 
Bosnia, dichuchwa. njovera, and siti in Africa 
Each has local distinctive characters 

Secondary oral lesions are the most com- 
mon manifestations. Ceneralized lymphade- 
nopathy and secondary and tertiary bone le- 
sions are common in bejel. Secondary lesions 
tend to heal in about a year. 

Laboratory findings and treatment are the 
same as for primary syphlUs. 


PINTA 


Pints is a nonvenereal spirochetal Infec- 
tion caused by Treponema carateum. It occurs 
endemJcally in rural areas of Latin America, 
especially in Mexico, Colombia, and Cuba, the 
Philippines, and some areas of the Pacific. A 
nonulcerative, erythematous primary papule 
spreads slowly into a papulosquamous plaque 
showing a variety of color changes (slate, lilac, 
black). Secondary lesions resemble the pri- 
mary one and appear within a year after lu 
These appear successively, new lesions to- 
gether with older ones, and are commonest on 
the extremities but may cover most of the body. 
Mild local lymphadenopathy Is common. There 


is later atrophy and depigmentatlon. Some 
cases show pigment changes and atrophic 
patches on the soles and palms, with or with- 
out hyperkeratosis, which are indistinguishable 
from “crab yaws.” 

Diagnosis and treatment are the same as 
for primary syphilis. 


YAWS 

(Frambesia) 


Yaws is a contagious disease largely lim- 
ited to tropical regions which i8 produced by 
Treponema pertenue. It is characterized by 
granulomatous lesions of the skin, mucous 
membranes, and bone. Yaws is rarely fatal, 
although If untreated it may lead to chrome 
disability and disfigurement. Yaws is acquired 
by direct nonvenereal contaci. The disease is 
usually acquired in childhood, although it may 
occur at any age. The “mother yaw,” a pain- 
less papule which iater ulcerates, appears 3-4 
weeks after exposure. There is usually asso- 
ciated regional lymphadenopathy. Six to 12 
weeks later, similar secondary lesions appear 
and last for several months or years. Late 
gummatous lesions may follow, with associated 
tissue destruction and alteration involving 
large areas of skin and subcutaneous tissues. 
The late effects of yaws, with bone change, 
shortening of digits, and contractions, may be 
confused with similar changes occurring in 
leprosy CNS, cardiac, or other visceral in- 
volvement is rare. The Wassermann and floc- 
culation tests are positive, and the spirochetes 
may be demonstrated by dark-field examina- 
tion. 

Cleanliness of lesions is most important 
in treatment. Specific measures consist of 
giving one of the following (1) penicillin pro- 
caine. 300,000 units LM. dally for 7-10 days. 
(2) one of the tetracyclines, 0.5 Gm. every 6 
hours for 10 days, or (3) dichlorophenarslne 
(Cloarsen®), 40 mg. I. V. weekly for 3-6 
weeks. 


■Turner, L.H ; Notes on the treponeroatoses 
with an illustrated account of yaws. Bull. No. 9 
Inst. Med. Res. Malaya, 1959. 
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MISCELLANEOUS SPIROCHETAL 
DISEASES 


RELAPSING FEVER 


Relapsing fever is the name of a group of 
clinically similar acute Infectious diseases 
caused by several different species of splro 
chetes of the genus Borrella The disease is 
transmitted to man by insect vectors (head and 
body lice and ticks) The Insect is Infected by 
feeding on human acute cases (lice) or the 
animal reservoir (ticks) and transmits the 
disease to humans when insect feces or crushed 
Insects are rubbed Into the bite puncture wound 
excoriated areas of skin or the eyes The 
disease is endemic In various parts of the 
world including western United States The 
incubation period is 2 15 days (average about 
7 days) 

Clinical Flndlnga 

A Symptoms and Signs The disease is 
characterized by relapses occurring at Inter 
vals of I 2 weeks after the preceding episode 
with an interim asymptomatic period The re 
lapses duplicate the initial attack but become 
progreasively less severe Recovery occurs 
after 2 10 relapses 

The attack is of sudden onset with fever 
chills tachycardia nausea and vomiting my 
algla arthralgia bronchitis and a dry non 
productive cough Hepatomegaly and spleno 
megaly appear later Jaundice maybe present 
An erythematous rash appears early in the 
course of the disease over the trunk and ex 
tremltles followed later by rose colored 
spots in the same area Petechiae may also 
be present In severe cases neurologic and 
psychic manifestations are present After 3 
10 days the fever falls by crisis Jaundice 
iritis conjunctivitis cranial nerve lesions 
and uterine hemorrhage are more common In 
the relapses 

B Laboratory Findings Ounng the acute 
episodes the urine shows protein casts and 
occasionally erythrocytes the blood shows « 
marked polymorphonuclear leukocytosis and 
In about one fourth of cases a false positive 
STS During the paroxysm spirochetes may'be 
found in the patient s blood on dark field ex 
amination of a blood smear stained with 
Wright a or Giemsa s stain or the blood may 
be Injected Into a rat and the spirochetes found 
3 5 days later In the tall blood The Weil 
Felix test may be positive in a titer of 1 80 or 
more 


Differential Diagnosis 

The early symptoms of relapsing fever 
may be confused with many other acute infec 
lions however as the disease progresses 1 s 
nature usually becomes evident Later aaoi 
festations of relapsing fever are occasions!!; 
confused with those of malaria (relapses) 
leptospirosis (spirochetes jaundice) denpie 
(severe myalgia) yellow fever (jaundice) tat 
typhus (skin lesions) 

Treatment 

Treat either with (1) aqueous penicillin 
50 000 units I M every 3 hours or penfcOl i 
procaine G 300 000 units I M daily for 10 
days or (2) tetracycline drugs OSGm every 
6 hours orally Chloramphenicol (Chloromy 
cetln*) or oxytetracycllne (Terramycln*) is 
often of value 

Prognosis 

The over all mortality rat® is usually 
about 5% Fatalities are most common In the 
old debilitated or very young patients Vilih 
treatment the initial attack Is ahortened and 
relapses largely prevented 

Hlrschboeck M M The use of chlorsmpheni 
col In relapsing fever Am J Trep Med 3 
712 3 1954 

Varma M G Infections of Omlthodorul tteks 
with relapsing fever sptrochaetes and the 
mechanisms of Ihelr transmission Ann 
Trop Med 50 16 31 1956 


RAT BITE FEVER 
(Spirillary Rat bite Fever Sodoku) 

Rat bite fever Is an acute infectious dis 
ease caused by the Spirillum minus and trans 
nutted to man by the bite of a rat The organ 
lem gams entry Into the rat s oral cavity from 
the drainage of a primary eye infection The 
Incubation period Is S 28 days 

Clinical Flndlnga 

A Symptoms and Signs The original rs 
bite unless Infected heals promptly only o 
be followed after the incubation period by a 
flare up of the original site The srea of the 
rat bite then becomes swollen indurated ^ 
painful assumes a dusky purplish hue and 
may ulcerate Regional lymphangitis and ly« 
phadenitis fever chills ro^aise myalg 
arthalgia and headache are present Spleno 
megaly may occur A dusky red sparse 
maculopapular rash appears on the trunk an 
extremities 
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After a few days both the local and sys- 
temic symptoms subside, only to reappear 
again In a few days. This relapsing pattern of 
fever of 24-48 hours alternating with an equal 
afebrile period becomes established and may 
persist for weeks. The local and systemic 
findings, however (including the rash), usually 
recur only during the first few relapses. 

B. Laboratory Findings: Leukocytosis Is 
often present, and a blood STS may be falsely 
positive. The organism may be identified in 
dark-field examination of the ulcer exudate or 
aspirated lymph node material or by animal 
Inoculation of exudate or blood. The organism 
cannot be cultured in artificial media. 

Differential Diagnosis, 

Rat-bite fever must be distinguished from 
the rat-bite-lndueed episodic fever, lymphade- 
nitis. and rash of streptohaclllaiy (ever. In 
the latter the presence of septic nonmlgratory 
polyarthriUs. a specific agglutination titer, 
and the isolation of the causative organism dif- 
ferentiates the disorder from spirUlary rat- 
bite fever. Rat-bite fever may also be distin- 
guished from tularemia and relapsing fever by 
Identification of the causative organism. 

Treatment. 

Treat with penicillin, 100,000 units every 
S hours I. M. ; penicillin procaine G, 300,000 
units I. M. every 12 hours, or tetracycline 
drugs, 0.5 Gm. every 6 hours. Give suppor- 
tive and symptomatic measures as indicated. 

Prognosis, 

The reported mortality rate is about 107», 
but this should be markedly reduced by ppempt 
diagnosis and treatment 


Adams. J.M.j &C.M. Carpenter* Rat-bite 
fevers. P.CUn. North America 25101-8. 
1955. 


LEPTOSPIROSIS 
(Including V/eil’s Disease) 


Essentials of Diagnosis. 

• Sudden onset of fever, chills, headache, 
muscle pains and tenderness, photo- 
phobia. and conjunctival redness. 

• Hepatitis, nephritis, meningitis, pneu- 
monitis. iridocyclitis and skin rash 
may occur. 

• Proteinuria, leukocytosis, 

• Organism identified by smear, animal 
inoculation, culture, and rising agglu- 
tination titer. 

The diagnosis is frequently missed 
in the absence of jaundice and errone- 
ously diagnosed as dengue or appendi- 
citis Leptospirosis with jaundice 
must be distinguished from hepatitis, 
yellow fever, and relapsing fever. 
Leptospirosis may present as grippe, 
aseptic meningitis, or pretibial fever. 

General Considerations. 

Leptospirosis is an acute infection caused 
by any of several Leptospira species. The 3 
most common species and their reservoirs of 
infection are Lept. icterohaemorrhagtae of 
rats, Lept. canicola of dogs, and Lept. pomo- 
na of cattle and swine. Several other speclea, 
some as yet unidentified serologleally. can al- 
so cause the disease, but Lept. ieterohaemor- 
rhagiae causes the most severe Illness. The 
disease is world-wide in distribution, and the 
incidence is nearly always higher than usu- 
ally supposed The parasite, which Is non- 
pathogenic for Us animal reservoir, is trans- 
mitted to man by the ingestion of food and 
drink contaminated by the urine of the reser- 
voir animal. The organism may also enter 
through minor skin lesions and probably the 
conjunctivas also, and many infections have 
followed bathing in contaminated pools or 
streams The disease is an occupational 
hazard among sewer workers, rice-planters, 
and farmers The incubation period is 5-13 
days. 

Clinical Findings. 

A. Symptoms and Signs: There Is a sud- 
den onset of fever to 38.9-40* C. (I02'I04*F.), 
chills, abdominal pains, vomiting, and myal- 
gia especially of the calf muscles. Extremely 
severe headache is usually present. The con- 
junctivas are markedly reddened. The liver 
may be palpable, and in about 60f» of cases 
(most commonly in Lept. icterohaemorrhaglae 
Infections) jaundice is present on about the 
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fifth day and may be associated with nephritis 
Splenomegaly is uncommon except In pretlblal 
fever Capillary hemorrhages and purpuric 
skin lesions may also appear Meningeal Irri 
tation and associated findings may occur In 
pretlblal fever patchy erythema occurs on the 
skin of the lower leg and may be generalized 

B Laboratory Findings The leukocyte 
count may be normal or as high as SO OOO/cu 
mm with neutrophils predominating The 
urine may contain bile protein casts and 
red cells Oliguria is not uncommon and in 
severe cases uremia may occur In cases 
with meningeal involvement organisms may be 
found in the CSF The organism may be iden 
tified by dark field examination of the patient a 
blood (during the first 10 days) by guinea pig 
inoculation or by culture on Korthof s medium 
The organism may also he isolated from the 
urine from the tenth day to the elxth week 
Specific agglutination uters develop after 7 
days and may persist at high levels for many 
years 
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Complications 

Myocarditis renal failure and massUe 
hemorrhage are not common but are the usua 
cause of death 

Treatment 

Treat as early as possible (and continue 
treatment for 8 days) xirtth tetracyclines 0 5 
Cm every 6 hours or penicillin 600 000 unlj 
I M every 3 hours for one day and then every 
6 hours Observe for evidences of renal faC 
ure and treat as necessary 

Prognosis 

Without jaundice the disease is almost 
never fatal With jaundice the mortality rs e 
is about 15% Death occurs from extreme ux 
emia or one of the above complications 


Edwards Q A Clinical characteristics o5 
leptospirosis Observations based on s 
study of twelve sporadic cases Am J Med 
27 4 17 1959 

Edwards C A & B M Domm Human lepto 
spirosis Medicine 39 117 56 1660 
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InfEctious OiseasEs: Protozoal 

J Ralph Audy & Frederick L Dunn 




lals of Diagnosis 

Recurrent bouts of diarrhea, stool semi- 
fluid, vrithout pus and with only flecks 
of blood 

With acute attack, low-grade fever, 
nausea, vomiting, malaise, right low- 
er quadrant cramps. 

Between acute attacks, intermittent 
loose bowel movements and abdominal 
cramps. 

Occasionally hepatitis or liver abscess 
(without dysentery) 

Organisms demonstrated In the stool 
or aspirate (abscess material) 

Under sanitary conditions in temper- 
ate zones, amebic diarrhea (dysentery) 
must be distinguished from ulcerative 
colitis (by sigmoidoscopy and stool ex- 
aminations) and acute nonspecific 
colitis (by stool examinations), in 
tropical areas or under insanitary con- 
ditions, It must be distinguished from 
bacillary dysentery, in which there is 
a more acute onset, with tenesmus, 
and frequent, watery, purulent, bloody 
stools. At times amebic dysentery 
must be distinguished also from schis- 
tosomiasis, balantidiasis, regional en- 
teritis, and tuberculous enterocolitis. 
These may be distinguished by the sig- 
moidoscopic and barium enema find- 
ings, and the identification of s specific 
organism. Ameboma is occasionally 
confused with colon carcinoma. Amebic 
hepatitis and abscess must be differen- 
tiated from other forms of hepatitis 
and abscess, especially bacterial ab- 
scess. A positive complement fixation 
test in amebic abscess aids greatly in 
this differentiation, but this test is not 
customary in the United States, 


General Considerations. 

Amebiasis is an infectious disease caased 
by the protozoon. Entamoeba histolytica. It is 
cosmopolitan in distribution, may occur in 
epidemics intemperate climates, and ia a risk 
to newcomers in the tropics Amebiasis is di- 
vided into (1) intestinal amebiasis, which in- 
cludes both acute and chronic amebic dysentery 
and the asymptomatic carrier state, and (2) 
extra-intestinal amebiasis, which is mostly 
confined to the liver 

The organism exists in 2 forms (1) a mo- 
tile ameba or trophozoite which occurs in the 
intestinal tissue and liver, and in the lumen 
and stools during dysenteric attack, and (2) a 
cyst which occurs only in the intestinal lumen 
and stool The cyst may remain viable for 
several weeks at room temperature. Both 
trophozoites and cysts must be distinguished 
from those of other nonpathogenic amebas oc- 
curring in man 

The organism gams entry into man in 
food and drink containing cysts from feces. 

The cyst passes into the intestine and excysta 
in the region of the ileocecal valve The re- 
sulting motile trophozoite with its proteolytic 
enzymes penetrates into the mucosa of the 
colon, the greatest density of organisms is at 
the site of the greatest fecal stasis, i. e. , the 
cecum, descending colon, sigmoid colon, and 
rectum The site of penetration of the tropho- 
zoite first becomes a mlcro-absceaa. which 
soon enlarges and ulcerates to produce a shal- 
low, undermined ulcer with a ragged edge 
The ulcer may remain discrete or may coalesce 
with others to cause extensive bowel involve- 
ment Occasionally the bowel may perforate. 

There is evidence that the amebas become 
particularly Invasive in the presence of mild 
bacillary infection, either because of mucosal 
damage or because of some synergistic action, 
or both. There is also evidence that the diet 
(but not particularly the nutritional state) is 
Important In determining amebic pathogenicity. 

During invasion of the mucosa, emboli 
which may contain trophozoites are carried to 
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the liver through the portal isystem These 
trophozoites are usually destroyed, but a dif- 
fuse hepatitis ma> develop Trophozoites may 
occasionally remain active and multiply, pro- 
ducing an amebic abscess by extension or by 
fusion of multiple foci This may follow a 
Bubcllnical Intestinal inlectlon The incidence 
of Itier abscess is not related to the seven^ 
of preceding amebic dysentery, and only about 
one-third of cases with liver Involvement give 
a history of amebic dysentery 

Asymptomatic infection {cyst-passers, 
carrier state} is common Up to lO^of people 
in the United States carry the infection, with 
a maximum Incidence In the southern states, 
and 50-’'o or more in highly endemic areas where 
there is no sanitation and where human feces 
are used as fertilizer Cyst-passera may be 
convalescents or may have no known relevant 
history 

Clinical Findings 

A Symptoms and Signs The onset ts 
seldom abrupt Increasingly severe diarrhea 
develops over several days and Is associated 
with weakneas, nausea vomiting, cramping 
pain in the right lower quadrant, and pros- 
tration Acute onset often signifies a concur- 
rent Shigella infection or dietary indiacretion 
The stools (5-10 a day) are brovm setnlfVuvd. 
and foul -smelling, with flecks of mucus and 
blood Fever Is absent to low-grade Urti- 
caria may occur The acute attack usually 
subsides spontaneously, and the Individual has 
residual complaints of abdominal cramps, 
loose bowel movements (especially after meats) 
weakness, and malaise. Acute symptoms 
usually recur at variable Intervals, and 
are often precipitated by alcoholic excess, 
emotional stress, or fatigue Without treat- 
ment there la progressive emaciation and 
anemia. 

Liver involvement evokes the usual eywip- 
toma of hepatitis. Including fever and Is best 
detected by tenderness and possibly enlarge- 
ment on palpation and firm percussion About 
one-fourth of cases show signs of hepatltia 
which are often not due to trophozoite activity 
The manifestations of hepatitis due to trophozo 
lies should subside about a week after treat- 
ment la started If an abscess Is present the 
liver is usually enlarged Onset Is often in- 
sidious. and the patient may have undergone 
much ln% estlgation with many tentative diag- 
noses until he develops a painful friction rub 
over the abscess or signs of right lower chest 
Involvement. The lungs and pleural cavities 
(almost always on the right side) may be In- 
volved secondarily from an abscess, or (rare- 
ly) there may be a pulmonary abscess. 


B Laboratory Findings In diarrhea or 
dysentery, the trophozoites and cysts may be 
identified in the stool or by examination of 
tissue obtained from the ulcers at the time o! 
sigmoidoscopic examination The trophozolt 
are not found in formed stools They are 
large, progressively motile, and may coniab 
ingested red cells (a most important feature] 
Trojrfiozoites and cysts must be distinguished 
from those of the nonpathogenic amebas, E 
coll. lodamoeba butschlii. Dientamoeba 
fragllis, and Endollmax nana In the stool 
leukocytes and macrophages are relatively 
scarce, although Charcot-Leyden crystals nvjy 
be present The WBC is elevated during the 
acute attack and with hepatic involvement, 
there is, however, no eosinophilla Anemia 
may be present In long-standing disease In 
hepatic amebiasis, however, the stool is posi- 
tive in only about one-third of cases 

With liver abscess, material for examina- 
tion may be obtained by aspiration, although Oe 
central markedly necrotic material is usually 
free from organisms The appearance is 
normally characteristic and has been describes 
as resembling “anchovy paste," It is impor- 
tant to divide the aspirated material into a 
auccession of 20-30 ml. samples as It is tskn 
so that the last sample only may be exatnined 
Do not send large samples to the Isboratory 

A complement fixation teat is often post* 
live in cases of hepatic involvement. 

Sigmoidoscopic examination may reveal 
the ulcerative lesions, with Intact Intervening 
mucosa It is very valuable in experienced 
hands, and should be adopted as a routine 

Compllcattonfl, 

Amebas from the intestine may rarely 
travel to and infect the lungs, brain, or skin 
Perforation of the bowel may also occaalonallj 
take place, and an untreated hepatic abscess 
may perforate Into the adjacent pleural space 
to produce an effusion and a pneumonitis Tha 
bowel wall in amebic dysentery Is very fri- 
able, and aurgeiy ts contraindicated In heal- 
ing of the intestinal tissue extensive scaring 
may take place that can lead to intestinal ob* 
struction, but healing may also often be com- 
plete and rapid Atnebomas may resolve 
completely with little residual fibrosis. 

Treatment. 

Bed rest is recommended for all patient* 
with frank symptoms and Is imperative for any 
patient receiving emetine (see below) Ifdiaf 
riiea is present, dietary measures are indi- 
cated aa for nonspecific diarrhea. In hepatic 
amebiasis give a diet as outlined for chronic 
hepatic disease. If anemia is present, iron 
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therapy (seep 264) should be given A rela- 
tively hlgh-proteln diet Is generally indicated 

A Intestinal Amebiasis, Acute or Chronic 
Amebic Dysentery 

I Specific drugs ■* These are of 3 distinct 
types, acting respectively against intestinal 
amebas, associated pathogenic intestinal bac- 
teria, and extra-intestinal amebas Some 
drugs act against both bacilli and amebas in 
the Intestine, but no drug Is equally effecUve 
against both A rational approach to therapy 
is to attack the associated bacteria whenever 
they are suspected of being active and to treat 
for extra-mtestlnal infection only when Indi- 
cated by follow-up In some cases of chronic 
dysentery extra-lnteatlnal invasion may be 
assumed for the sake of safety and a combina- 
tion of amebicides given this is rarely neces- 
sary in the U S however 

The specific Intestinal amebicides are (1) 
emetine and bismuth Iodide (EBl®), (2) the ar- 
senlcals, carbarsone and glycohlarsol {Mill- 
bis®), and (3) iodochlorhydroxyquin (Vloform®) 
Emetine parenteraUy helps control severe 
amebic dysentery, but will not cure 1/ given 
alone The antibiotics paromomycin (Huma- 
tin®) (promlalng but still under trial) and 
fumagUlin (Fumidll®) (now regarded with less 
favor than other measures) directly affect both 
bacilli and amebas. but tetrscycUnes control 
only the associated bacillary infection Broad- 
spectrum antibiotics are preferable since a va 
rlety of bacteria appear to be associated with 
acute dysentery Chloroqulne and emetine arc 
specific against extra-intestinal amebas 

The patient must be closely observed for 
toxic reactions, especially when taking car- 
barsone, glycohlarsol, or iodochlorhydro:)^- 
quln 

(1) Emetine and bismuth iodide (EBI®), 
enteric-coated, 0 2 Gm. (3 gr ) dally, maybe 
given in 3 divided doses, preferably with seda- 
tion for the first few days to minimize nausea 
This also controls extra-intestinal amebiasis 
to a considerable extent 

(2) Carbarsone, 0 2S Gm (3^/4 gr ) t i d 
orally for 7-10 days, or glycobiarsol (MUfbis®) 
0 S Gm t 1 d for 7 days These arsenlcals 
are contraindicated in hepatic disease Inspect 
dally for toxic symptoms (fever, abdominal 
discomfort or pain, nausea and vomiting, diar- 
rhea, dermatitis) and discontinue at once If 
toxic effects are suspected 

(3) Iodochlorhydroxyquin (Vloform®), 0 25 
Gm (33/4 gr ) t i d orally tor 14 days Con- 
traindicated In renal and possibly hepatic dis- 
ease, but toxic effects (indigestion diarrhea) 
are uncommon 

(4) O^etraeycUne (Terramyclri®), 25 mg 


/Kg. daily for 10-14 days In divided doses 
every 6 hours. Used for acute amebic dysen- 
tery, combined with a direct-acting amebicide 

2 Evaluation of therapy - Every patient 
must be followed for about 2 weeks after treat- 
ment and the stools examined for 6 successive 
days - or better still, at intervals of a few 
days If stools are positive, re-examine the 
patient completely, check careiully for possible 
reinfection In his home or at work and treat 
with a specific amebicide possibly combined 
with erythromycin If stools are negative, 
check by sigmoidoscopy and give no further 
treatment Re examine stools dally for 3-6 
consecutive days after 3 months, and again 
after another 6 months or whenever symptoms 
appear It is advisable to repeat sigmoidos- 
copy 

B Hepatic Amebiasis 

1 Measures for hepatitis • 

(1) Chloroqulne phosphate (Araleri®) is the 
drug of choice in hepatic amebiasis Give 0 5 
Gm (or 3 Gm of the base) bid for 2 days, 
followed by 0 5 Gm daily for 10 days 

(2) Emetine hydrochloride Injection, 65 mg 
(1 gr ) daily 1 M or subcut for 6 days Con- 
traindicated in myocardial disease Reserve 
for accurately diagnosed extra-intestinal am 
ebiasis which has failed to respond to chloro- 
qulne Confine (he patieni to bed and chart 

his pulse hourly and his BP twice a day, record 
ECG before and after therapy Withdraw eme- 
tine on suspicion of toxicity, as manifested by 
nausea, vomiting, muscular weakness, neu- 
ritis. myocarditis, and prostration 

(3) Emetine and bismuth iodide (EBI®) 
given as above may be considered 

(4) General supportive measures should be 
Instituted as for Infectious hepatitis A two- 
week rest period may be followed by a repeat 
course of treatment with chloroqulne or eme- 
tine, with or without erythromycin as Indicated 

(5) Follow all cases at Intervals as for In- 
testinal amebiasis with special attention to 
general health appetite, gain in v.eight, and 
liver function 

2 Measures for liver abscess - 

(1) Treat as for hepatitis, preferably com- 
bining chloroqulne with emetine If the patient 
responds, continue general measures and re- 
peat the course of treatment after 1-2 weeks 
It may be necessary to follow a course of 
chloroqulne with a course of emetine and eryth- 
romycin and perhaps a later course of chloro- 
qulne As with asymptomatic amebiasis, how- 
ever, the tendency to overtreat must be avoid- 
ed Time must be allowed for resolution 
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{2) Localize the abscess as accurately as 
possible (t-rays may help), and drain It by 
aspiration under strict aseptic conditions 
Ilepsat aspiration if necessary Open drainage 
must be avoided unless the abscess is second- 
arily Infected, in which case proceed as de- 
scribed below Repeat drug therapy 

(3) Secondarily infected abscess - Aspi- 
rated material contains pus and organisms. 
Identify the organisms by culture and determine 
antibiotic sensitivity. Treat with a full course 
of chloroquine combined with tetracycline or 
another indicated antibiotic Consider open 
drainage and irrigations with antibiotic solution 
Repeat the course after 1-2 weeks Be on 
guard against involvement of the right chest 
and possible perforation through the diaphragm 

C Amebiasis of Other Organs Treat as 
for hepatic amebiasis 

D Asymptomatic Amebiasis {‘'Carrier 
State ’) 

1 lodochlorhydrexyquln (Vloform®'). 0 25 
Cm (33/4 gr ) t 1 d orally for 14 days, or 
carbarsone, 0.25 Cm (33/4 gr )t i d orally 
for 7-10 days, or glycobiarsol (MiUbls®). 0 5 
Cm. t.l.d. for 7 days, with or without oxy- 
tetraeyellne 

2 Avoid overtreatment, follow with re- 
peated stool examinations (as for amebic dys- 
entery), and Investigate possible sources of 
reinfection after therapy 

3 The cyst-passer must be considered 
wholly within the context of hta surroundings, 
hiB similarities to and differences from the 
population In contact, and the prevailing en- 
demlclt) of amebic dysentery Thus he may 
sometimes require continued surveillance and 
treatment or - for example. In most parts of 
the United States - he may at times be safely 
ignored It is very Important to avoid, if pos- 
sible, the disturbing psychologic effects of 
awareness of passing cysts and being a poten- 
tially dangerous person 

4 Some cllidcians recommend a course of 
chloroquine or emetine (as for hepatic amebi- 
asis) as a precaution against the possibility 

of accompanying early extra -Intestinal In- 
fection Others prefer to withhold such ther- 
apy until clinical indications for U are clear 
The latter course seems more rational. The 
passage of small cysts (from E. hartmannl 
or E. histolytica hartmannl) Is commonly 
regarded as not requiring therapy. 

E. Follow-up Care: A complete follow-up 
examination consists of sigmoidoscopy and 
study of 6 successive stools (at least one fol- 
lowing a saline purge), dally or at Intervals of 


a few days The examination should be re- 
peated within one year and specific treatment 
given only if amebas are demonstrated. Con- 
sider the possibility of secondary infection 
Irritation of bowel by chemotherapy or over- 
treatment, and psychoneurosis in all patienis 
In whom symptoms persist or recur without 
demonstration of amebas The manner In 
which follow-up is conducted must not lead the 
patient to believe that he is “not cured ’’ 

Prognosis. 

Untreated, the mortality rate from amebic 
dysentery may reach 20-40%, with the highest 
Incidence in the debilitated patient and in chron- 
ic recurrent cases This incidence is reduced 
to l-S?# In treated cases Amebiasis aiteotlng 
the liver varies greatly in its mortality rate, 
depending upon the extent of the involvement, 
the number of abscesses, their accessibility to 
drainage, and the presence of secondary Infec- 
tions of the abscess 
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Essentials of Diagnosis 

» Paroxysms (often periodic) of chills, 
fever, and sweating 
•Splenomegaly, anemia, leukopenia 

• Delirium, coma, convulsions, gastro- 
intestinal disorders, and jaundice 

• Characteristic parasites In erythr^ 

cytes, identified m thick or thin blood 

lilma 

Diagnosis is not difficult when 
classical periodic paro^sms occur, 
but the clMcal appearance is often 
modified by the degree of Immunity 
Modified malaria must be distin- 
guished from a variety of other dis- 
eases causing Interanittent fevers 
Infections may cause few or no symp* 
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toms In hyperendemic areas The 
certain diagnosis of malaria depends 
upon the detection of the parasites, 
usually in the peripheral blood 

General Considerations 

Four species of ameboid protoaoan para- 
sites of the genus Plasmodium are responsible 
lor human malaria Today the infection is 
generally limited to the tropics and subtropics. 
In years past malaria transmission occurred 
in many temperate regions Temperate zone 
malaria is usually unstable and relatively easy 
to control or eradicate tropical malaria is 
often more stable In the tropics malaria gen- 
erally disappears at altitudes above 60QQ feet 
The most common parasites, P viva* and P 
falciparum are found throughout the malaria 
belt P malariae is also broadly distributed 
but less common The fourth parasite P 
ovale, is rare, but In West Africa it seems to 
replace P vivaz The Infection can be arti- 
ficially transmitted by blood transfusion from 
an infected donor, but in nature infection takes 
place through the bite of an Infected female 
AnojAeles mosquito The mosquito Is the host 
during the sexual phase of the life cycle, man 
is the host tor the asexual developmental stages 
After an Infective bite (he first stage of develop 
ment in man takes place in the liver Parasites 
escape from the liver into the blood stream 
5^2-11 days later Erythrocytes are invaded 
the parasites multiply, and 48 hours later (or 
72 in the case of P malariae) the red cells 
rupture releasing a new crop of parasites 
This cycle of invasion, multiplication and red 
cell rupture may be repealed many times 
Symptoms do not appear until several of these 
erythrocytic cycles have been completed The 
incubation period varies considerably depend- 
ing upon the species and strain of parasite, 
the Intensity of the Infection, and the Immune 
status of the host For P vlvax and P falcip- 
arum it is usually 10-15 days but it may be 
much longer (in some cases even months) The 
P malariae Incubation period averages about 
28 days p falciparum multiplication is con- 
fined to the red cells after the first cycle In 
liver cells (the pre-erythrocytlc stage) Thus 
any treatment Mhich ellrrUnates falciparum 
r®raslies from the blood stream will cure the 
Section Without treatment the Infection will 
terminate spontaneously in less than 2-3 years 
(usually 6-8 months) The other 3 species con- 
^ue to multiply In liver cells long after the 
initial blood stream invasion This exo- 
^throcytlc cycle of multiplication coexists 
ih the erythrocytic cycle and may persist 
sfter parasites have apparently disappeared 
fom the blood stream Successful cure of 


P vivax P ovale, and P malariae infec- 
tions requires treatment aimed not only at 
parasites in red cells but also at those in the 
liver Vivax and ovale Infections may persist 
without treatment for as long as 5 years. P 
malariae infections which lasted for 40 years 
have been recorded 

Clinical Findings 

A Symptoms and Signs The paroxysms 
of malaria are closely related to events in the 
blood stream The chill, lasting from 15 
minutes to an hour begms as a generation of 
parasites ruptures their host red cells and 
escapes into the blood Nausea, vomiting and 
headache are common at this time The suc- 
ceeding hot stage lasting several hours, is 
accompanied by a spiking fever sometimes 
reaching 4Cl®C {104“P ) or higher During 
this stage the parasites presumably invade 
new red cells The third or sweating stage 
concludes the episode The fever subsides 
and the patient frequently falls asleep to awake 
feeling relatively well In vivax (benign tertian 
malaria) ovale and falciparum (malignant 
tertian malana) infections red cells are rup- 
tured and paroxysms occur every 48 hours 
In malariae infections (quartan malaria) the 
cycle takes 72 hours In the early stages of 
infection the cycles are frequently asynchro 
nous and the fever patterns irregular As the 
disease progreases splenomegaly and to a 
lesser extent, hepatomegaly appear P fal- 
ciparum infection is more serious than the 
others because of the high frequency of severe 
or fatal complications with which it is associ- 
ated 

B Laboratory Findings The thick blood 
film, stained with Giemsa s stain or other 
Roroajiowsky stains. Is the mainstay of mala- 
ria dugnosis The thin fUm is used primarily 
for species differentiation after the presence 
of an infection is detected on a thick film In 
all but falciparum Infections the number of 
red cells Infected seldom exceeds 2% of the 
total cells Very high red cell infection rates 
may occur with falciparum Infection (20-30% or 
more) For this reason anemia is frequently 
much more severe in falciparum malaria The 
anemia Is normocytlc, with polkllocytosis and 
anisocytosls During paroxysms there may be 
transient leukocytosis, leukopenia develops sub- 
sequently, with a relative increase in large 
mononuclear cells During attacks hepatic 
function tests often become abnormal, but the 
testa revert to normal with treatment or spon- 
taneous recovery Hensolj'tlc jaundice ma^ 
develop In severe infections 

There are no specific blood chemical find- 
ings In P malariae infections a form of 
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nephrosis with protein and casts in the urine 
sometimes occurs In children Severe falclp 
arum infections may cause renal damage 

Differential Diagnosis 

Uncomplicated malaria particularly when 
modified by partial immunity must be distln 
gulshed from a variety of other causes of fever 
splenomegaly anemia or hepatomegaly 
Some diseases often considered in the diagnosis 
of malaria in the tropics Include genitourinary 
tract Infections typhoid fever Infectious 
hepatitis dengue kala azar influenza ame 
blc liver abscess leptospirosis and relapsing 
fever Examination of blood films Is essential 
to differentiate atypical malaria from some of 
the above 

Complications 

Serious complications of malaria occur 
primarily In falciparum Infections particular 
ly in those persons who have experienced re 
peated attaeka with inadequate treatment 
These complications jointly referred to as 
pernicious malaria Include cerebral malaria 
with headache convulsions delirium and 
com^ hyperpyrexia closely resembling heat 
hyperpyrexia gastrointestinal disorders re 
sembllng cholera or acute bacillary dysentery 
and algid malaria which in certain respects 
resembles acute adrenal insufflciancy Black 
vrster fever must be considered apart from 
other falciparum complications This acute 
Intravascular hemolytic condition develops In 
patients with long standing falciparum infec 
lions and a history of irregular quinine dosage 
The principal findings are profound anemia 
jaundice fever and hemoglobinuria The 
mortality rate may be as high as 30? primar 
ily due to anuria and uremia 

A Specific Measures 

1 Chloroqulne An effective agent against 
all forms of malaria and the treatment of 
choice for all forms of malaria during the acute 
attack It wlU terminate P falciparum Infec 
tlons and prevents relapses of vlvax malaria 
when administered In conjunction with prlroa 
quine Chloroquine causes few toxic symp 
toms when used In the doses given below 
Mild headache pruritus anorexia blurring 
of vision malaise and urticaria may occur 
If symptoms become severe stop the drug 
and give ammonium chloride 4 Cm (60 gr) 
stat and 1 Cm (15 gr ) every 4 hours acldl 
flcation promotes excretion of the drug 

(1) Therapeutic dosage schedule Give 
chloroquine phosphate (Aralen*) I Cm as 
initial dose 0 5 Cm in 6 hours and 0 5 Cm 


daily for the next 2 days In an emergency 
give chloroquine hydrochloride 0 2 0 3 Cb 
of base I M repeated in 6 hours if neces 
sary and follow with oral therapy as soon si 
possible It is not necessary to administer 
this drug I V since an effective blood level h 
rapidly attained by the I M route 

(2) Suppressive dosage Chloroquine dl 
phosphate 0 5 Gm weekly taken on the sao 
day each week 

2 Amodiaquln hydrochloride (Camoquln*; 
is closely related to chloroquine chemically 
and pharmacologically Toxicity Is similar tt 
that of chloroquine 

(1) Therapeutic dosage schedule Give 
0 6 Gm of the base on the first day and then 
0 4 Gm daily for next 2 days 

(2) Suppressive dosage 0 4Gm of the 
base once weekly 

3 Qulnuie If none of the more effective 
and less toxic newer agents are available 
quinine is still a useful drug in arresting the 
acute attack of all types of malaria Quinine 
in the following dosages may cause cineho 
nism (tinnitus vertigo deafness headache 
and visual disturbances) in some individual* 
The possibility of black water fever arialng 
during or at the cessation of therspy appear* 
to be higher in quinine treated casee 

(1) Therapeutic dosage schedule Give 
quinine sulfate 0 6Gm (10 gr )t 1 
orally for 5 7 days or quinine dihydrochlcrld* 
0 65 Gm (10 gr ) in physiologic saliae 
cose saline mixture or plasma CaTitlW*- 
Inject I V very slowly (not more than 50 ttg I 
minute) repeat in 6 hours If necessary and 
give no more than 3 injections in 24 hours 
Quinine hydrochloride may also be admlnls 
tered by I V drip at the rate of 2 Cm (30 gr ) 
in 24 hours Follow with oral therapy 

as possible 

(2) Suppressive dosage Quinine sulfate 

0 3 0 6Gm (5 lOgr ) daily while in endemic 
area ^ 

4 Proguanil hydrochloride (Paladrine ) 

although not an effective agent for the treat 
meat of the acute clinical attack Is a good 
suppressive drug for all forms of malaria 
has a tendency to provoke resistance Tox c 7 
is slight large doses cause nausea vomiting 
diarrhea and mild hematuria Give 0 iGm 
dally or for partially immune subjects 0 
Gm once weekly . 

5 pyrimethamine (Daraprim®) altho'ig 

not recommended for the treatment of acu e 
clinical malaria Is an effective agent for 
suppressive treatment Suppressive * 

achieved against P falciparum infection * 
sometimes against P vivax Toxicity 

low at the recommended dosage 
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weekly on the same day of each week For 
children gire 12 5 mg weekly {may be dis- 
solved In synipl. 

6. Primaquine phosphate - This drug has 
been shown to be the most effective agent 
against the tissue forms of P, vivax, P. roalari- 
ae, and P, ovale malaria. It ts employed to 
eradicate the disease rather than to treat the 
clinical attack. It will prevent relapses in 
most cases. The patient must be observed 
carefully. Severe hemolytic reactions occur In 
some Individuals, particularly Negroes. Watch 
for fail of hemoglobin or reduction in red count. 

Dosage for the prevention of relapse is 
26.3 mg. {15 mg. of base) daily in single or 
divided doses for 14 days Treatment must be 
reinforced by standard treatment wdth ebloro- 
quSne phosphate or amodiaquln if given during 
an acute attack. 

B. General Measures The nonspecific 
treatment of malaria is no different from that 
of any other acute febrile illness 

Prognosis. 

The uneompUeated and untreated primary 
attack of vivax. ovale, or falciparum malaria 
usually lasts 2'-4 weeks; that of maiarlae 
averages about twice as long (4-8 weeks). 

Each type of Infection may subsequently re- 
lapse (once or many times) before the infec- 
tion terminates spontaneously Poorly treated 
or untreated falciparum malaria carries a less 
favorable prognosis than Infections due to the 
other species because of the tendency to seri- 
ous complications When such complications 
as cerebral malaria and black-water fever de- 
velop, the prognosis is often poor even with 
treatment With modem antimalarials the 
prognosis Is good for most malaria infections^ 
even with complications 

Crowther, A.F, j The chemotherapy of 
malaria, J.Pharm.ik Pharmacol. 10:337- 
47, 1958, 


SIMIAN MALARIA IN MAN 


Recent developments have raised the pos- 
sibility that enzootic malaria In monkeys may 
occasionally be transmitted to man (e. g. , in 
Malaysia or the Philippines) . Other species 
of Plasmodium may therefore soon be added 
to the 4 species recognized as characteristt- 
«lly Infecting man. 


AFRICAN TRYPANOSOMIASIS 
(Sleeping Sickness) 


Essentials of Diagnosis. 

• Inconspicuous local inflammatory re- 
action (trypanosomal chancre). 

• Irregular fever, tachycardia, lymph- 
adenitis. splenomegaly, transient 
rashes 

• Prolonged course (Gambian trypano- 
somiasis) Personality changes, 
headache, apathy, somnolence, 
tremors, speech and gait disturb- 
ances. anorexia, malnutrition, coma. 

• Rapid course (Rhodesian trypano- 
somiasis) Findings as above, but 
lymph nodes less often enlarged. 

• Death may cxcur before signs of 
CNS involvement appear 

• Trypanosomes in thick blood films 

or lymph node aspirates (early stages), 
CSF with trypanosomes, increased 
cells and protein (late stages). 

In the tsetse fly regions of Africa 
trypanosomiasis should be suspected (n 
patients with Irregular fever and per- 
sistent tachycardia, parttcuisrZy if the 
posterior cervical lymph nodes are 
enlarged Final diagnosis depends on 
detection of the parasites in the blood 
or lymph nodes Personality changes, 
headache, apathy, and somnolence 
suggest the possibility of CNS infection, 
confirmed by lumbar puncture The 
diagnosis is seldom in doubt in the adv 
vanced stage of sleeping sickness 

General Considerations. 

Rhodesian and Gambian trypanosomiasis 
are caused by 2 morphologically similar 
protozoan parasites. Trypanosoma rhodesien^e 
and T gambiense, found only as the mature 
trypanosome form in the blood stream, lymph 
nodes, myocardium, CSF, and brain The 
disease occurs locally throughout tropical 
Africa. Both trypanosomes are transmitted 
by the bftes of tsetse flies (Glossina sp.). 

Clinical Findings. 

A. Symptoms and Signs- The trypanosomal 
chancre, a local Inflammatory reaction which 
appears about 48 hours after the tsetse fly bits, 
is the first sign of infection. Many patients 
give no hlstoiy of such a reaction, in others 
the lesions are painful or pruntlc and persist 
up to 3 weeks. The eecand stage, invasion of 
the blood stream and reticuloendothelial sys- 
tem, usually begins several weeks later. 
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Symptoms may appear at once particularly 
In rbodeslensc Infections or after ecveral 
years An irregular fever pattern with persist- 
ent tachycardia is characteristic Transient 
rashes often clrclnate and scattered areas 
of firm edema may appear There may be de- 
layed sensation to pain with deep hyperesthesia 
The spleen is usually enlarged Enlarged 
rubbery and painless lymph nodes, particular- 
ly those of the posterior cervical group (Win 
terbottom a sign) are commonly found In 
gambiense infection lymph nodes are not of 
ten enlarged in rhodeslense Infection Signs 
of myocardial involvement appear early in 
Rhodesian trypanosomiasis The patient may 
succumb to myocarditis before signs of CMS 
invasion appear Manifestations of the final 
CNS stage appear within a few weeks or months 
of onset in rhodcslense infection Gambian 
sleeping sickness differs from the acute and 
virulent Rhodesian form m that It develops 
more insidiously starting 6 months to several 
years from onset Personality changes apathy 
and headaches are among the early findings 
Tremors disturbances of speech and gait 
mama somnolence and anorexia appear late 
The patient becomes severely emaciated and 
finally comatose Death often results from 
secondary Infection 

B Laboratory Findings Lymph node 
puncture and examination of fresh and stained 
aspirates is the method of choice for finding 
T gomblcnse prior to Invasion of the CNS 
In early rhodesiense Infections blood films 
will usually reveal a few trypanosomes In 
advanced eases lumbar puncture is necessary 
for diagnosis TheCSF which is clear 
colorless and under normal pressure shows 
Increased cells (lymphocytes) and elevated 
protein Trypanosomes may be demonstrated 
in the centrifuged CSF specimen Serologic 
WiiVs we tft Tfffie viftue ’in biagno^is 

Other laboratory findings Include micro- 
cytic aneima Increased sedimentation rate 
increased serum globulin and reduced total 
serum protein 

Differential Diagnosis 

Trypanosomiasis may be mistaken for 
a variety of other diseases including malaria 
kala-asar cerebral tumors encephalitis 
and cerebral syphilis Serologic tests for 
syphilis may be falsely positive in trypano- 
somiasis Malaria suggested by fever and 
splenomegaly may be ruled out by blood ex- 
aminations, kala-azar considered because of 
Irregular fever, anemia splenomegaly, and 
lymphadenitis can usually be ruled out clin- 
ically w-lthout resorting to spleen or marrow 


puncture Other CNS conditions are different! 
ated by neurologic examination and lumbar 
puncture findings 

Prevention 

Excretion of pentamidine Iscthlonate and 
suramin sodium (see below) from the body I« 
slow Either drug will prevent infection fo- 
a considerable time after injection A single 
Injection of 1 Gm of suramin will give pro 
tection for G-12 weeks One injection of 
pentamidine (4 mg /Kg ) will protect against 
rhodesiense Infection for 2 months and against 
gamblense infection for 3 6 months 

Treatment 

A Specific Measures 

1 Suramin sodium (Naphurlde® Antrypol*) 
Is the drug of choice \n the early stages of 
trypanosomiasis before the CNS is invaded 
This organic urea compound Is administered 

I V in freshly prepared 10% solution In dis- 
tilled water Start treatment with a test dose 
of 0 2 Gm For adults continue with I Gm 
doses at 5 7 day intervals to a total of 10 Om 
Because of occasional renal toxicity, frequent 
urinalyses are essential during therapy Der- 
matitis and gastrointestinal disturbances ore 
also reported The drug la contraindicated in 
renal disease 

2 Pentamidine Isethlonate is a soraeahal 
less effective alternative to suramin In treating 
early trypanosomiasis It is administered is 

a 2% solution IV or I M The drug may In 
duce a sudden fall in BP or hvpoglycemla It 
Is contraindicated in renal disease Adminle 
ter In doses of 4 mg /Kg dally or every other 
day for 10 IS Injections 

3 Tryparsamide a pentavalent arsenical 
has long been used in the treatment of gambi- 
ense Infections of the CNS It is much Jess 
effective against rhodesiense meoingoencepha- 
'utis Ttis drug may cause dermaWis m-vjl'n. 
atrophy Discontinue treatment If eye pain, ex* 
cessive iacrlmation or photophobia develops 
Administer IV in a 20% solution In water 
The dosage is 20 40 mg /Kg given at weekly 
Inlcrvala to a total dose of 10-20 Cm The 
usual initial dose for adults is 1-1 5 Gm sub 
sequent doses 2 3 Gm Repeat the course If 
necessary after a rest period of at least one 
month A course of Bayer 205 or pentamidine 
should be given simultaneously to remove any 
parasites remaining In the blood or lymph 
nodes 

4 Melarsen oxide (Mel B®) is effective 
for the treatment of gamblense and rhodesiense 
Infections of the CNS It is nontoxie to the op- 
tic nerve and kidneys Melarsen must be given 
tv In 5% Bolutlon In proy^lene glycol A new 
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derivative. Mel\V®, Is water-soluble and may 
be given I M. or subcut It is necessary to 
use cither suramin sodium or pentamide Ise- 
thlonate In conjunction with melarsen to remove 
trypanosomes from the blood and lymph nodes. 
A recommended schedule is 3 6 mg /Kg. daily 
for 4 consecutive days, a rest for 7 days, and 
then a second series of 4 dally doses 

B General Measures Good nursing care, 
treatment of anemia and concurrent infections 
and correction of malnutrition are essentials 
In the management of patients with advanced 
African trypanosomiasis 

Prognosis. 

Without treatment, 25-50% of gambiense 
Infections and over half of rhodeaiense infec- 
ffons are fafaf Wffft treatment. 5-15% of 
gambiense infections and up to 50% of rhodes- 
iense infections are fatal Prognosis is con- 
slderabli more favorable if treatment is 
started before invasion of the CNS occurs 


Buxton, P.A.- Trypanosomiasis in Eastern 
Africa, 1947. H.M Stationery Office. 
London. 1948, 

Duggan, A.J. ' An approach to clinical prob- 
lems of Gambian sleeping sickness. J 
Trop. Med. 62 268-74. 1659 


AMERICAN TRYPANOSOMIASIS 
(Chagas* Disease) 


Essentials of Diagnosis 

* Unilateral palpebral and facial edema 
and conjunctivitis (Romana's sign) 

■ Hard, edematous, red and painful 
cutaneous nodule (chagoma) 

* Intermittent fever, Ijmphadenltls, 
hepatomegaly, signs and symptoms 
of acute or chronic myocarditis or 
meningoencephalitis 

* Demonstration of trypanosomes In 
blood smears or by culture, animal 
Inoculation, or complement fixation 
test 

Within the endemic regions, acute 
Chagas' disease In children is usually 
easy to diagnose Chronic infection 
in adults, usually myocardial, is not 
clinically characteristic Differenti- 
ation from other causes of chronic 
cardiac disease depends upon positive 
animal inoculation tests, complement 
fixation tests, or other laboratory 
procedures 


General Considerations. 

Chagas* disease is caused by Trypanosoma 
cruel, a protozoan parasite of the blood and 
tissues of man and many other vertebrates 
T. cruzi is found in wild ammals from southern 
South America to northern Mexico, Texas, and 
the southwestern U S Human infection is less 
widespread Many species of rcduviid bugs 
(cone-nose or kissing bugs) transmit the Infec- 
tion, which results from rubbing mfected bug 
feces, passed during feeding, into the bite 
wound In the vertebrate host the trypanosomes 
first multiply close to the point of entry, as- 
summg a leishmanial form at one stage of their 
development They then enter the blood stream 
and later the heart brain and other tissues 
Further multiplication causes cellular destruc- 
tion Inflammation and fibrosis In these tis- 
sues the parasites again assume a leishmanial 
form during part of each developmental cycle 

Clinical Findings 

A Symptoms and Signs The earliest find- 
ing in the acute infection is either the chagoma 
or Romana's sign. In heavily endemic areas 
initial infection commonly occurs m childhood 
The acute form of the disease may be fatal, 
particularly in infants and young children In 
addition to imermlttent fever, local lymph- 
adenitis, and hepatomegaly, there may be 
splenomegaly, psychologic changes, focal neu- 
rolc^ic sym^oms, convulsions, tachycardia, 
cardiac enlargement, arrhythmias, and cardiac 
failure Myocardial damage dominates the 
chronic form of the disease, cases are seen 
with all types and stages of cardiac disorder 
Symptomatic chronic CNS infection Is rare, 
also uncommon are megacolon and megaesoph- 
agus. caused by damage to nerve plexuses In 
the bowel or esophageal wall 

B Laboratory Findings Trypanosomes 
are not usually found In large numbers in the 
blood except in the early stages of the acute 
infection T rangell, a nonpathogcnic blood 
trypanosome also found in man in Central 
America and northern South America, must 
not be mistaken for T cruzi In the acirte 
stage trypanosomes may also be found in lymph 
node aspirates. Blood, or material from 
lymph nodes, marrow, or spleen, may be cul- 
tured on NNN medium or Inoculated Into labor- 
atory mice or rats In chronic infections 
xenodiagnosls, which consists of permitting 
uninfected reduvilds to feed on the patient and 
then examining them for trypanosomal Infection, 
often establishes the diagnosis The Machado 
complement fixation test Is of presumptive 
diagnostic value when positive, it should be 
used In conjunction w 1th other diagnostic 
methods 
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Differential Diagnosis 

The early acute Infection with Romana s 
sign might be contused with trichinosis but 
palpebral and facial edema Is unilateral not 
bilateral and there is no eoslnophllla The 
chagoma may be mistaken for any of a variety 
of trop cal skm lesions Kala azar resembles 
Chagas disease In some respects (intermit 
tent fever hepatomegaly splenomegaly) but 
in the former th“ spleen Is much larger there 
are noCNS symptoms and cardiac symptoms 
usually appear only after anemia becomes se 
vere Laboratory procedures may be neces 
sary to rule out kala azar 

Treatment 

No effective drug Is available 
Prognosis 

Acute infections in Infants and young chit 
dren are often fatal particularly when the CNS 
is involved Adults wdth chrome cardlsc Infec 
tlons also may ultimately succumb to the dls 
ease Mortality rates are not known because 
Infections are often asymptomatic and unrecog 
mzed Oher infections particularly malaria 
mny seriously complicate the disease 


Laranja F S Mothers Chagas disease a 
clinical epidemiologic and pathologic 
study Circulation 14 1035 60 1956 


LEISHMANIASIS 


The 3 types of lelshmanlasla are due to 3 
species of protozoa related to the trypano 
somes and transmitted by sandflies (Phleboto 
mus sp ) in which they undergo cyclic devel 
opment from animal reservoirs (dogs and 
rodents) Visceral leishmaniasis (kala azar) 
is due to Lelshmanla donovani cutaneous 
leishmaniasis (oriental sore] is due to L 
tropica and mucocutaneous or naso oral 
leishmaniasis (espandla) Is due to L brazil 
Icnsls 


Camham P C C fcD J Lewis Parasites 
of British Honduras with special reference 
to leishmaniasis Tr Roy Soc Trop Med 
& liyg 53 12 35 1959 

Sen Gupta P C Chemotherapy of leishmanial 
disease a review of recent researches 
Indian Med Gaz 85 291 6 1954 
Summary of Recent Abstracts V Leishma 
nlasls Trop Dls Bull 59 509 13 1962 


1 VISCERAL LEISHMANIASIS 
(Kalfl-Azar) 


Essentials of Diagnosis 

• Irregular fever insidious and chrop 
onset may be acute 

• Progressive and marked splenoraegily 
and hepatomegaly 

• Progressive anemia leukopenia a'ld 
wasting 

• Progressive darkening of skin espe 
daily on forehead and hands 

• Leishman Donovan bodies demon 
strable in splenic and sternal punctjre 
smears 

• Nonspecific complement fixation test 
positive frequently and early 

Kala azar which is of subacute or 
acute onset resembles enteric fever 
(but there is no toxemia and Widal a 
teat IS negative) or malaria (in which 
case response to antlmalarlai therafy 
may aid the diagnosis since concomi 
tant malaria parasites may be preaset 
in the blood in kala azar) Msnypa 
tients present with abdominal si^rge 
ment weakness and wasting these 
patients ha% e irregular fevers and the 
spleen and liver are palpable which 
difrerentlates this disease from bru 
cellosls Characteristic double (rarely 
triple) dally remissions (evening and 
morning) occur early 

Chronic cases may also be confused 
with infectious mononucleosis Uj 
kemia anemias due to other causes 
and tuberculosis Post kala azar 
dermatitis may resemble leprosy 

General Considerations 

Kala azar is widespread geographically 
wherever sandfly vectors are found In each 
locale the disease has its own peculiar elinl 
cal and epidemiologic features It occurs in 
the Mediterranean littoral equatorial Africa 
Ethiopia eastern India central Asia and 
China and South America Although man Is 
the major reservoir animal reservoirs 6uc 
as the dog are important The Incubation per 
od varies from weeks to months The pam 
sites exist in one form in the body as oval 
Leishman Donovan bodies which paras tUe 
reticuloendothelial cells and lead to their 
proliferation They arc easily detected in 
the spleen liver and bone marrow andmay 
be found in blood 
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Clinical TlndlngB. 

A. Symptoms and Signs The fever is 
generally mild and Is not usually associated 
with prostration. The characteristic double 
dally remission may escape detection. The 
spleen usually enlarges much more than the 
liver and may be palpable by the second month 
Enlargement Is painless, steady, and rapid, 
usually In waves with bouts of fever. At first 
doughy, the spleen finally becomes Urge and 
hard. Wasting occurs without anorexia 

Post'kaia-azar dermal leishmaniasis 
may appear 1-2 years after apparent cure, 
especially In India but also In the Sudan and 
China. This may simulate leprosy as multiple 
hypopigmentcd macules or nodules which de- 
velop on pre-existing lesions. There may even 
be a degree of leontlasls. They may take the 
form of erythematous patches, often on the 
face. 

B. Laboratory Findings. There la usually 
progressive gross leukopenia (seldom over 
3000/cu.mm, after the first 1-2 months), with 
relative or (usually) absolute monocytosis. 
Nevertheless, an occasional teukocytosts, due 
to concurrent sepsis, may be confusing. Diag- 
nosis must always be confirmed by demonstrat- 
ing Lelshman-Donovan bodies in blood, sternal 
marrow, liver, or spleen. Blood culture is 
highly successful, and a nonspecific comple- 
ment fixation test has been devised which is 
often positive in the first month but is meaning- 
less In the presence of chronic pulmonary 
tuberculosis. Diagnosis may be supported by 

a positive formol-gel test, in which a drop of 
commercial formalin in 1 ml. of serum pro- 
duces opacity In 2 hours. 

Treatment. 

General treatment must include a diet 
rich In protein and vitamins Specific treat- 
ment is primarily with pentavalent antlmomalB, 
to which cases from India respond best whereas 
those from the Sudan are most resistant Chil- 
dren tolerate antlmonlals well. In all cases 
resistance to antimomals can develop with In- 
adequate dosage. In addition to antlmoniais, 
aromatic diamldines (see below) are powerful 
agents. They should be preceded by Injection 
of epinephrine or an antihistaminlc to minimize 
reactions. They are less effective for post- 
kala-azar dermal lesions ^resh solutions 
only should be given and ampules stored away 
from heat. I.V. Injection must be given slow- 

V 

(1) Sodium antimony gluconate (Pentosiam®, 
Solustibosam®, Stlblnol®), 0 2 Cm, followed 
by 0 3 Cm daily as 57o solution I.V. for pa- 
tients weighing over 30 Kg. Continue treat- 
ment for 6-15 days. 


(2) Stllbamidlne isethlonate is used only in 
antimony-resistant cases and must be given 
with great care because it Is unstable and may 
produce immediate reactions or delayed tri- 
geminal hyperesthesia. The initial adult dose 
is 25 mg, I.V, daily, increasing by 10-20 mg, 
dally to 2 mg./Kg. daily. The most that should 
be given Is about 10 Infections or a total of 
about 15 mg./Kg, 

(3) Ethylstibamine (Neostibosam®), dosage 
as above, I.V. 

(4) Urea stibamine (carbostibamlde), I.V. 
in 10 ml. water daily, in doses of 0. 05. 0. 1. 
0.15, and subsequently 0,2 Cm. for about 15 
days. 

(5) Pentamidine isethlonate (Lomidine®), 
preferably I.M., 4 mg./Kg, dally or on alter', 
natedays, up to 15 Injections. 

Prognosis. 

Therapy is effective but there may be re- 
lapses Keep the patient under observation for 
at least 6 months The spleen, blood picture, 
and body weight should return to normal 
Splenectomy before repetition of a course of 
treatment may be advisable in refractory cases 


See references on p. 688. 


2. CUTANEOUS LEISHMANIASIS 
(Oriental Sore) 


Cutaneous swellings follow the bites of 
sandflies infected with Leishmania tropica 
after an Interval of weeks or even years 
Oriental sore is widespread in distribution, 
including Latm America The swellings may 
ulcerate and discharge pus, or Niey may re- 
znain dry Dry and moist forms are caused 
by locally distinct leishmanias. 

Lesions tend to heal spontaneously, but 
secondary Infection may lead to gross exten- 
sion Moist ulcerated lesions are covered with 
a scab and exude purulent material as a result 
of secondary infection 

Leishmanias cannot be detected In puru- 
lent discharge but may be seen in scrapings 
from the cleaned edge. Needle biopsy materi-. 
al from the edge can be cultured in NNN medl-. 
um. 

Sii^le lesions may be cleaned, curetted, 
covered, and left to heal. Antibiotics rosy be 
required for secondary infection Eth.vlstlb- 
amtne (Neostibosam®) as for visceral leish- 
maniasis (10-12 Injections) is effective. 


Langajoen, P.U.: Cutaneous leishmaniasis: 
a report of 10 cases. Ann.Int. Med. 45* 
623-39, 19S6. See also references on p. 68^, 
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3. MUCOCUTANEOUS (NASO-ORAL) 
LEISHMANIASIS 
(Espundls) 


Espundia is a chronic infection, caused hy 
L brazlHensis, which occurs principally In 
Brazil, Paraguay, and Peru It is ctaracter- 
Ized by cutaneous and naso-oral Involvement, 
cither by direct esrtension or. more often 
metastatleally The initial lesions on exposed 
skin, often the ears, take more varied forms 
than is usual with Oriental sore Naso-oral 
Involvement may follow healing of lesions, 
even after a considerable interval, or may de- 
velop simultaneously The anterior part of 
the cartilaginous septum is commonly involved, 
and there may be gross and hideous erosion, 
including bone Regional lymphadenitis is 
common Lelshman-Donovan bodies may be 
found In aspirated tlssue-julce, and leishmanlas 
may be cultured If an injection of a suspension 
of killed leptomonads produces a fully developed 
papule in 2 daja which disappears after a week 
(positive Montenegro‘8 teat], the diagnosis is 
fairly certain A negative Montenegro's test 
18 meaningless 

Specific treatment may be combined, if 
necessary, with local or systemic antibiotics 
or sulfonamides Give antimony potassium 
tartrate, 100 mg (I*/2gp )I.V ^on alternate 
days for up to IS injections, repeat if neces- 
sary Ethylstlbamine (Neostlbosam^) may be 
given as for visceral leishmaniasts 


See references on p. 686 


GIARDIASIS 

(Lambllasls) 


Giardia lamblia is a cosmopolitan intes- 
tinal flagellate protozoon which normally lives 
in the duodenum or jejunum and Is usually of 
low pathogenicity or nonpathogenlc for man 
Cysts may be found in large numbers in the 
stools of asymptomatic persons In some 
people, however, heavy Giardia infection 
seems to cause irritation of the upper small 
bowel with resultant acute or chronic diarrhea, 
mild abdominal cramps, flatulence, abdominal 
distention, and constipation. The bile ducts 
and gallbladder may be invaded, causing a 
mild cholecystitis The distinctive cysts may 
be found In formed stools, and cysts and trofdio- 
zoltes may be found in liquid stools. 


Treatment with qulnacrine hydrochlorld* 
(Atabruie®), 0. 1 Gm. (iVz gr.) orally t l d 
for 5 days will result in a 00% cure rate Tit ' 
treatment may be repeated if necessary 


Culbertson. J.T.: Chemotherapy of Inlestlral 
parasitic infections. M.Clin North America 
40 532, 1956. 

Webster, B.H.: Human infection with Giardia 
lamblia. Am. J. Digest. Dis. 3 64-70, 1953 


BALANTIDIASIS 


Balantidium coll Is a large ciliated intes- 
tinal protozoon found throughout the world 
particularly In the tropics Infection results 
from ingestion of viable cysts from formed 
stools of humans or swine, the reservoir hosts 
In the new host the cyst wall dissolves and the 
trophozoite may invade the mucosa and sub- 
mucosa of the large bowel and terminal lleinn 
causing abscesses and irregularly rounded ul- 
cerations Many cases are asymptomatic 
Chronic recurrent diarrhea, sUemating with 
constipation, Is the most common clinical 
manifestation, but attacks of severe dysentery 
with bloody mucoid stools, tenesmus, and 
colic may occur Intermittently Diagnosis is 
made by finding trophozoites in liquid stools 
and cysts in formed stools No specific eherao 
therapy is consistently successful The tetrs* 
cycllne antibiotics are claimed to be speeJflei 
but the number of successfully treated eases 
is email Carbarsone, dltodohydroxyquin 
(Diodoquin®), lodohydroxyquin (Vioform”). 
and acetarsone (Stovarsol®) have each been 
effective in a few patients Asymptomatic In* 
fectlons may terminate spontaneously. In 
properly treated mild to moderate symptomat-c 
cases the prognosis is good, but severe InfeC' 
tlons are sometimes fatal despite treatment 

Arean, V.M • Balantldusla. A review and 
report of cases. Am.J.Path.32 1089-15* 
1856. 


TOXOPLASMOSIS 


The protozoan parasite Toxoplasma 
gondii is found throughout the world in 
and In many species of animals The mech- 
anisra of transmission of the organism is 
not known The organism lives both intrace ■ 
lularly and extracellularly in the reticula- 
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endoJhelial system, parenchymal cells, and 
exudates Symptomatic infection is rare In 
adults, the active infection is most often en- 
countered in the newborn, who acquire their 
infection in utero. Infants and young children 
may have hydrocephaly or microcephaly, 
psychomotor disturbances, cerebral calcifi- 
cations, and chorioretinitis In acquired In- 
fections of adults there may be fever, malaise, 
arthralgia, maculopapular rash and lymph- 
adenopathy, conjunctivitis, and myocarditis 
Toxoplasma organisms maybe directly identi- 
fied in smears of blood, bone marrow, CSF, 
or exudates Inoculation into laboratory ani- 
mals or serologic tests, including the Sabm- 
Feldman dye test, complement fixation tests, 
and neutralization tests are often necessary 
for diagnosis. The skin test is primarily a 
survey tool and is of little diagnostic value 
There is no effective treatment, although com- 
bined sulfadiazine and pyrimethamine (I>ara- 
prlm®) therapy has shown some promise The 
congenital disease Is often fatal, and if the 
infant survives the acute infection he is likely 
to be handicapped by serious residual CNS and 
ocular lesions The acquired disease is usual- 
ly asymptomatic or mild, but acute infection 
in adults may be fatal 


Frankel, J.K,, & others Acute toxoplasmosis, 
effective treatment with pyrimethamine, 


sulfadiazine, leucovorln calcium and yeast. 
J.A.M.A.173 1471-6, 1960. 

Remington, J.S., Jacobs, L., &H.E Kaufman 
Toxoplasmosis in the adult. New England 
J.Med.262‘180-6 and 237-41, 1960, 


coccroiosis 

(Isosporosls) 


Two cosmopolitan intestinal species of 
cocctdia, Isospora belli and Isoepora homims, 
are found in man The infection is usually 
sporadic and is most common in the tropics 
and subtropics, although it has been reported 
in the U S Infections result from the inges- 
tion of viable cysts, and it is probable that th^ 
protozoa multiply in the intestinal mucosa 
Many cases may be asymptomatic About on^ 
week after ingestion of viable cysts, mild 
fever, lassitude, and malaise may appear, 
followed by mild diarrhea and vague abdominal 
discomfort The infection Is self-limited and 
symptoms usually subside within 1-2 weeks 
Stool concentration technics are usually neces- 
sary to find the immature eScysts of I belli 
or the mature sporocysts of I homims Bed 
rest and a bland diet for a few days Is the 
«ily treatment necessary 
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Infectious Diseases: Metazoal 

Fredexicic 1. Dunn & J. Ralph Audy 


TREMATODE (FLUKE) 
INFECTIONS 


SCmSTOSOMTASE 

(Bllharsiasls) 


EseenUals of Diagnosis. 

• Transient pruritic petechlae on gkin 
recently exposed to fresh water 

• Fever, malaise, nausea, urticaria, 
and eosinophlUa. 

• Either (1) diarrhea, dysentery, ab- 
domloal pain, anorexia, weight loss, 
splenomegaly, and ascites, or (2) 
terminal hematuria, urinary fre- 
quency. urethral and bladder pain 

Early intestinal schistosonuasls 
nay be mistaken for amebiasis, 
bacillary dysentery, or other causes 
of diarrhea and dysentery Later the 
various causes of portal hypertension 
or of bowel papillomas and polyps 
must be considered Vesical schisto- 
somiasis must be differentiated from 
other causes of hematuria, prostatic 
disease, genitourinary tract malig- 
nancies, and bacterial Infections of 
the uiinary tract 

General Considerations. 

Three blood flukes or trematodes are re- 
sponsible for this World-Wide complex of dis- 
eases. Schistosoma mansonl, the cause of 
Intestinal schistosomiasis, Is widespread In 
Egypt and is common locally In tropical Africa, 
eastern South America, and the Caribbean {in- 
cluding Puerto Rico). Vesical or unnary 
schistosomiasis, caused by S. haematobium, 
is common in Egypt and in Africa and parts of 
the Middle East. Asiatic intestinal schisto- 
somiasis, due to S. japonicum Infection, is 
Important In China, Japan, and the Philippines. 
Various species of snails, the intermediate 
hosts, are Infected by larvae hatched from 


eggs reaching fresh water in feces or unne. 
After development infective larvae (cercariae) 
leave the snails and penetrate human skin or 
mucous membranes which come in contact with 
water Immature S mansoni migrate to 
branches of the inferior laesenteric veins In 
the large bowel wall Here the adults mature, 
mate, and deposit eggs Many eggs reach the 
bowel lumen and are passed In the feces; others 
lodge m the bowel wall and induce inflammation, 
fibrosis, ulceration, and granuloma, papilloma, 
or polyp formation Eggs may be carried to 
the liver, where similar changes occur, pro- 
voking periportal cirrhosis Diffuse hepatic 
cirrhosis in advanced cases is probably due to 
associated nutritional deficiency. Portal hy- 
pertension results in splenomegaly and ascites. 
Eggs may lodge ectoplcally In the lungs, spinal 
cord, or other tissues 

S japomcum adults lie m branches of the 
superior end inferior mesentenc veins In the 
small and large bowel walls Eggs are passed 
in the stool or lodge in the bowel wall, pro- 
voking changes similar to those noted above. 
Because greater numbers of eggs are produced 
by S japonicum. the resulting disease is more 
extensive and severe. Eggs are frequently 
carried to the liver and occasionally to the 
CNS. Cirrhosis and portal hypertension are 
common as the immature flukes migrate 
through the blood vessels of various organs. 

The adult S. haematobium matures in the 
venous plexuses of the bladder, prostate, and 
uterus Eggs are passed in the urine or re- 
tained m the tissues, particularly the bladder 
wall and the female genital organs. In addition 
to fibrosis, ulceration, and granuloma and 
papUloma formation, there is often bladder 
wall calcification, chronic cystitis, pyelitis, 
or pyelonephritis. Bladder cancer is common 
in advanced cases in Egypt 

Clinical Findings, 

A. Symptoms and Signs* The first sign of 
Infection, an itchy petechial rash at sites of pen- 
etration of cercariae, lasts no more than 2-3 
days. A second clinical stage occurs 4-5 weeks 
later as the immature flukes migrate through 
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the blood vessels of various organs. Symp- 
toms at this time are primarily allergic and 
vary greatly In severity In addition to fever, 
u'ilcarla, malaise, and respiratory symptoms, 
the liver and spleen may be temporarily en- 
larged The patient again becomes asympto- 
matic in 2-0 weeks The final clinical stage 
begins 6 months to several years after infec- 
tion as lesions develop around eggs imbedded 
In the tissues The course and severity of the 
disease depend upon the number of adult worms 
present the number of eggs produced, and the 
sites of the lesions they provoke Diarrhea, 
dysentery and abdominal pain are common in 
the early stages of intestinal Infections Ano- 
rexia weight loss polypoid intestinal tumors 
and signs of portal hypertension and hepatic 
insufficiency appear as the disease progresses 
Death commonly results from intercurrent in- 
fection The sympioms of urinary tiract dis- 
ease (particularly terminal hematuria fre- 
quency and pain) depend upon the extent of the 
pathologic changes described above Ureteral 
and renal damage may result in fatal uremia, 
or the patient may die of bladder carcinoma 
many years after first being infected Advanced 
BChistosomiaels usually develops only after re- 
peated reinfections 

B Laboratory Findings EoslnophUla is 
common during the migrations of the immature 
flukes but the count usually returns to normal 
later Diagnosis depends upon detection of 
eggs in urine or feces on biopsy technics or 
OR serologic and skin tests In urine eggs are 
found most easily by examining the terminal 
drops, preferably after the patient haa exer- 
cised or the sediment of a 24-hour urine col- 
lection Eggs may be found In stool specimens 
by direct examination but some form of con- 
centration Is usually necessary and repeated 
examinations are often needed to find eggs in 
light infections S mansonl infections are 
often diagnosed by rectal biopsy, biopsy through 
n cyetoscope may confirm the diagnosis of uri- 
nary schistosomiasis The cornplemem fixa- 
tion test becomes positive a few weeks after 
infection occurs and may remain so for sever- 
al years Few infected persons give negative 
reactions The Intradermal test Is less valu- 
able for clinical purposes 

Complications 

Among the many complications of these 
diseases are transverse myelitis (S mansoni 
eggs in the spinal cord), seizures, optic neu- 
ritis. paralysis, mental disorders (S Japonl- 
cum eggs In the brain) liver failure (S man- 
aonl, S japonlcum), ruptured esophageal 
varices due to portal hypertension, uremia 


and bladder neoplasms (S haematobium) and 
chronic pulmonary disease (periarteritis and 
endarteritis, primarily due to S mansoni egjs 

Treatment. 

A. General Measures For patients with 
long-standing schistosomiasis and nonrevers- 
ible lesions, supportive measures, improve- 
ments in diet, and corrective surgical proce- 
dures are usually more important than specUlt 
chemotherapy Such therapy may even be 
dangerous In cases with hepatic insufficiency 
At best drugs prevent further progression and 
the development of complications Surgical 
measures Include removal of papillomas, 
polyps and early carcinoma, splenectomy, 
portal shunt operations craniotomy, and othei 
neurosurgical procedures 

B Specilic Measures In less advanced 
disease drug therapy often causes clinical 
cure, i e relief of symptoms and shrinking 
or elimination of bladder and bowel ulcerailoo! 
and granulomas Periodic laboratory follow- 
up IS essential for at least 6 months 

1 Antimony potassium (or sodium) tar- 
trate is an inexpensive snd effective but highly 
toxic drug The patient must be at bed rest 
during treatment Start with 30 mg (V2 gr } 
In a I-2''» solution in 6% glucose or normal 
saline Administer slowly I V with care to 
avoid leakage (to prevent tissue sloughing] 
the second day increase the dose to 60 mg |l 
gr ), on the third day to 00 mg (1^/2 gc ) 

on the fourth day to 120 mg (2 gr } 

A total of 1 8 Cm (27 gr ) is usuaUy 
adequate for S haematobium infections, for 
both forms of Intestinal schistosomiasis, use 
a total dose of 2 4 Gm (36 gr ) For S 
haematobium infections a short intensive 
course of treatment is often effective Give 

60 mg (lgr)/12lb body weight divided into 

6 doses 1 V over a period of 3-6 days 

Common side effects include nausea, 
vomtting. diarrhea, abdominal pain syncope, 
tachycardia dyspnea paroxysmal coughing 
and erythematous rashes More severe toxic 
effects include exfoliative dermatitis, 
liver necrosis, and toxic myocarditis Carouo 
pulmonary renal, hepatic, CNS, and febrile 
diseases are contraindications 

2 Stlbophen (Fuadln®) Is leas effective 
hut fer less toxic than antimony potassium 
tartrate Only pulmonary and renal disease 
contraindicate its use It may be given 1 M , 
an advantage with children and debilitated pa 
tlerrts It is supplied in 5 ml ampules of a 
7% solution Use 1 5 ml the first day. 3 5^ 
ml the Second, 5 ml the third, and then coo 
tinue with 5 ml every other day to a total doe 
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of 40-50 mi. This course may be repeated if 
necessary. Fuadlrf® Is often effective In uri- 
nary schistosomiasis and occasionally effec- 
tive In S. manaonlandS. japonicum Infections. 

3. Lucanthone hydrochloride (Mlracil D®, 
Nilodin®) is administered orally and is thus 
suitable for mass treatment. Numerous side 
effects include giddiness, vertigo, tremors, 
epigastric pain, vomiting, diarrhea. Insomnia, 
and muscular weakness. Cardiac and renal 
disease are contraindications The total dose 
Ja 60-75 mg. (l-lVi gr.)lKg. body weight 
given in divided doses over a period of 3-6 
days. The drug provides symptomatic relief 
InS. haematobium infections and cures up to 
60% of cases. It is much less effective for 
S. mansoni, and is of no value for S Japonlcum 

Prcgnosis. 

With treatment the prognosis is good in 
early and light Infections if reinfection does 
not occur. In advanced disease with extensive 
involvement of the intestines, liver, bladder, 
or other organs, the ouUaok is poor even with 
treatment. 


Btlharxiasis (papers by various authors). Bull. 
World Health Organ. 18 685-1116, 1958. 


FASCIOLOPSIASIS 


The large intestinal fluke, Fasciolopsis 
buski, is a common parasite of man and pigs 
in China, Formosa, Indochina, Assam, and 
Bengal. When eggs shed In stools reach water 
they hatch to produce free-swimming larvae 
which penetrate and develop in the flesh of 
snails, Cercarise escape from the snails and 
encyst on various water plants. Man Is In- 
fected by eating these infected plants, usually 
water chestnuts or caltrops, uncooked. Adult 
flukes, mature in about 3 months, live In the 
small intestine attached to the mucosa or 
buried In mucous secretions. 

After an Incubation period of several 
months manifestations of gastrointestinal Irri- 
tation appear in all but light infections. Symp- 
toms In severe Infections include cramping 
epigastric and hypogastric pains, diarrhea, 
intermittent constipation, anorexia, and nau- 
sea. Ascites and edema, particularly of the 
face, may occur later, apparently as a result 
of absorption of toxic metabolic products of 
ihc worms. Death may result from cachexia 
or intercarrent infection. 

Leukocytosis with moderate eosinophilia Is 
common The diagnosis depends upon discov- 


ery of eggs, or occasionally flukes, tn the 
stools . 

Crystalline hexylresorcinol (Crystolds 
Anthelmintic®, Caprokol®) is the most effec- 
tive drug For adults give 1 Cm (15 gr. ) 
orallyinO 1-0 2 Gm. (lV2-3 gr. ) capsules on 
an empty stomach In the morning For child- 
ren, give 0 1 Gm (1^/2 gr )/year of age to 
age 10 A light supper and prepurgation on the 
previous evemng with sodium sulfate is desir- 
able Two hours after administration, repeat 
purgation with sodium sulfate. Repeat trest- 
roent in 3-4 days Two courses are usually 
sufficient, occasionally 3 or more courses may 
be necessary For somewhat greater effective- 
ness administer the drug transduodenally, 1 
Gm (15 gr } in 20 ml of water 

Teirachloroethylene may be used If hexyl- 
resorcinol js not effective or not available 
Administer as for hookworm disease 

Heavy infections with severe toxemia may 
be fatal, particularly In children, in spite of 
treatment to remove the flukes In all other 
cases, with treatment, the prognosis Is good 


McCoy, O.R., &T.C. Chu: Fasciolopsis 
buski infection among school children In 
Shaohsing, and treatment with hexylresor- 
clnol. Chinese M.J. 51.937-44, 1937. 


CLONORCHIASIS 


Infection by Clonorchis sinensis, the 
liver fluke, Is endemic in parts of Japan, 
Korea, China, Formosa, and Indochina Im- 
ported cases are seen in the United States 
Certain snails are infected as they ingest eggs 
shed into water in human or animal feces 
Larval forma escape from the snails, pene- 
trate the flesh of various freshwater fish, and 
encyst Human infection results from eating 
such fish, either raw or undercooked In roan 
the ingested parasites excyst fn the duodenum 
and ascend the bile ducts Into the bile capillar- 
ies where they lodge and mature. The adults 
remain In the liver throughout their lives, 
shedding eggs in the bile. Biliary epithelial 
t^erplasla and fibrosis develop around the 
worms. In heavy infections eggs may lodge 
In the liver parenchyma, causing granuloma- 
tous reactions. 

Most patients harbor few worms and re- 
main permanently free of sjmptoms from the 
time of infection. In some cases, with heavy 
infection, immature flukes migrating into the 
biliary capillaries may cause malaise, fever, 
liver tenderness, and jaundice These symp- 
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toms are transient With heivy Infection 
symptoms later reappear after the flukes have 
matured Progressive liver enlargement, ten- 
derness, and right upper quadrant pain are the 
common findings Vague abdominal symptoms, 
diarrhea, weakness, weight loss, jaundice, 
tachycardia, and a variety of ether findings 
have been attributed to advanced clonorchiasls 

During the stage of Invasion by the Imma- 
ture flukes there la often eoslnophilia of 10- 
4(P» later the count usually falls to normal 
In advanced disease liver function tests will 
indicate parenchymal damage, the first test to 
become abnormal as the disease progresses is 
usually that for urine urobilinogen Eggs may 
be found for diagnosis in the stools or duodenal 
aspirates 

There is no satisfactory specific drug 
Treatment is primarily symptomatic and sup- 
portive Gentian violet, tartar emetic, and 
other drugs have produced only equivocal re- 
sults Cliloroqulne may be of some value 
Although It apparently does not kill the flukes 
or flush them out of the bile capillaries, it of- 
ten reduces or stops the egg output, and may 
provide symptomatic relief The adult dosage 
is 300 mg (5 gr ) of the base orally bid 
fo“ 4-5 vieeks The longer course is usually 
necessary Side reactions (nausea, anorexia, 
headache pruritus, dizzinees) in the first 2 
v.eek8 of therapy are common and may require 
temporary reduction of dosage, later these 
symptoms usually subside 

Clonorchiasls is rarely a fatal disease In 
itself but patients with advanced infections 
and Impaired liver function may succumb more 
readily to other diseases The prognosis Is 
good for light to moderate infections 


Ehrenworth, L... ttR.A. Daniels Clooorehl- 
asts sinensis Clinical manirestatlcmB and 
diagnosis Ann, lot. Med, 49 419-27. 19S8 


PARAGONIhOASfS 


Paragonlmus westermanil. the lung fluke, 
commonly Infects man throughout the Far East, 
and locally in West Africa and northern South 
America. Other mammals may serve as al- 
ternate hosts for the adult flukes Eggs reach- 
ing water, either In sputum or feces, hatch in 
about 3 weeks The lanme penetrate snails, 
develop, and emerge as cercarlae which encyst 
in the tissues of crayfish and crabs When 
these cruslaceatia are eaten raw. immature 
nukes exeyst In the small intestine and pene- 
trate into the peritoneal cavliy Most migrate 


through the diaphragm and enter the periphti; 
lung parenchyma, some may lodge and matare 
to the peritoneum, the Intestinal vrall, and tie 
liver, or other tissues. Rarely Ihej may mi 
grate to the brain or spinal cord. A capsuled 
fibrous and Inflammatory tissue forms arojd 
the parasite as it matures. Later the capsule 
swells and ruptures into a bronchiole FlJd 
containing eggs, blood, and Inflammatory ce.ti 
is released and expectorated In the sputum 
The Infection is asymptomatic until the 
flukes mature and begin producing eggs. The 
insidious onset is marked by low-grade feve- 
cough or hemoptysis The cough Is dry at 
first, later it becomes productive of viscous 
sputum, rusty or blood -flecked Pleuritic 
chest pain is common The condition is chiwt' 
ic and slowly progressive Dyspnea, signs of 
bronchitis and bronchiectasis, weakness, ms* 
lalse, and weight loss are apparent In heavy 
infections Many patients with light infections 
do not appear seriously ill Parasites in Ve 
peritoneal cavity or intestinal wall may cause 
abdominal pain, diarrhea, or dysentery 
Those In the CNS, depending upon their l«a* 
tlon, may give rise to seizures, palsies, or 
memngoencephaUtis 

Slight leukocytosis and eoslnophilia are 
common The sputum may contain eoainopMli 
and Charcot-ljeyden crystals Itv addition to 
blood and eggs Eggs are more readily dem* 
onstrated by examining smears of centrifuged 
sodium hydroxide—treated sputum sediment 
Eggs are also found in stool specimens, par- 
ticularly after concentration Skin and com- 
plement fixation testa are used as aids in diag 
nosls in some Far Eastern countries 

No satisfactory specific drug is available 
Emetine hydrochloride in doses of 40-80 mg 
(2/3-11/4 gr ) I M dally for 10 days, may re- 
lieve symptoms and kill the flukes In some p*‘ 
tients THis course may be repeated after a 
2-3 week interval Chlorogulne Is probably 
somewhat more effective, using the dosage as 
for clonorchiasls Aside from a trial with o'M 
of the above, treatment is symptomatic and 
supportive Antibiotics may be necessary to 
control secondary pulmonary infection 

Barring reinfection, light to moderate 
Infections subside spontaneously in 6-7 yee^* 
and require little treatment Heavy infections 
may be progressive for years, even withoirt 
reinfection, and may be eventually fatal 
ularly If there is concurrent tuberculosis 
prognosis is unfavorable for the rare CNS in- 
fections 

Harter. D.H., AS. I. Morse- Pulmonary 
gonlmiasis: report of a case. Ann.Int. 
Med. 51-1104-9. 1959, 
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CESTODE 

INFECTIONS 


TAPEWORM INFECTIONS 
{See Also Echinococcosis) 


Essentials of Diagnosis 

• Finding of segments in clothing op 
bedding 

• Most Infections asymptomatic, occa- 
sionally diarrhea or vague abdominal 
pains, 

• Characteristic eggs or segments in 
the stool 

• Rarely (in cysticercosis). seizures, 
mental deterioration, signs and 
symptoms of internal hydrocephalus 

The diagnosis of adult tapeworm in- 
fections ordinarily depends upon Identi- 
fication of segments or eggs Fish 
tapeworm Infections may occasionally 
be recognized through discovery of a 
macrocytic anemia resembling per- 
nicious anemia Cerebral eyaticer- 
cosis may produce a variety of clinical 
manifestations, many other causes of 
seizures mental deterioration or in- 
ternal hydrocephalus may be considered 
before the diagnosis is finally made 

General Considerations 

A number of species of adult tapeworms 
have been recorded as human parasites, but 
only 6 infect roan frequently Taenia saginata, 
the beef tapeworm, and T solium the pork 
tapeworm, are cosmopolitan and common 
The flab, tapeworm, latum 

is most often found in northern Europe. Japan 
and the Great Lakes region of the Urated 
States The dwarf tapeworms Hymenolepis 
nana and H dlminuta, are cosmopolitan 
throughout the tropics and subtropics The 
dog tapeworm. Dipylidlum caninum, Is occa- 
sionally reported in children in Europe and 
North America 

The adult tapeworm consists of a head 
(scolex), which is a simple attachment organ, 

4 neck, and a chain of individual segments 
(proglottids) While Hymenolepis nana adults 
are rarely more than 2 5-5 cm (1-2 inches) 
long, beef, pork, and fish tapeworms often ex- 
ceed 10 feet in length Gravid segments detach 
theraselvee from the chain and escape from 
the host Intact, or rupture, releasing eggs In 
the feces In the case of T saginata, the 
most common tapeworm found in man In the 


United States, eggs are expelled from the seg- 
ments after they pass from the host The 
eggs hatch when ingested by cattle, releasing 
embryos which encyst in muscles as cystlcerci 
Man IS infected b) eating undercooked beef 
containing viable cystlcerci In the human 
intestine the eystlcercus develops into an 
adult worm 

The life cycle of T solium is similar ex- 
cept that the pig is the normal host of the larval 
stage Man may be infected by the larval pork 
tapeworm however. If he accidentally Ingests 
T solium eggs As in the pig. the lan^e find 
their way to many parts of the body and encyst 
as cystlcerci Only those lodging in the brain 
ordinarily produce symptoms (cerebral cystl- 
cercosis) 

The intermediate hosts of the fish tape- 
worm are various species of fresh water 
crustaceans and fish Eggs passed in human 
feces are taken up by crustaceans which are 
m turn eaten b> fish Human Infection results 
from eating raw or poorly cooked fish 

The H nana life cycle is unusual in that 
both larval and adult stages of the worms are 
found In the human intestine Adult worms 
expel eggs in the intestinal lumen Newly 
hatched larvae invade the mucosa, where they 
develop for a time before returning to the lu- 
men to mature H nana, requiring no inter- 
mediate host can be transmitted directly from 
man to man A similar dwarf tapeworm H 
diminuta is a common parasite of rodents 
Many arthopods. such as rat fleas beetles 
and cockroaches serve as intermediate hosts 
Man is infected by accidentally swallowing the 
infected arthropods, usually in cereals or 
stored products Multiple dwarf tapeworm in- 
fections are the rule whereas man rarely 
harbors more than one or 2 of the larger adult 
tapeworms 

Dipylidlum caninum infections generally 
occur m young children living in close associ- 
ation with Infected dogs or cats Transmission 
results from swallowing the Infected intermedi- 
ate hosts, fleas or lice 

Clinical Findings 

A Symptoms and Signs Adult tapeworms 
in the human intestine ordinarily cause no 
symptoms Occasionally weight loss or vague 
abdominal complaints may be associated with 
heavy infections or large worms Heavy in- 
fections with H nana may, however cause 
diarrhea, abdominal pain anorexia, weight 
loss, and nervous disturbances particularly 
in children In l-2^» of those harboring the 
fish tapeworm, a macrocytic anemia of con- 
siderable severity may be found The anemia 
may be accompanied by glossitis, lethargy. 
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and signs of nerve damage In cyeticercosls 
most larval tapeworms lodge in muscles or 
conrective tissues where they remain silent 
and eventually calcify, in the brain, however, 
they may cause a wide variety of manifesta- 
tions Epileptic seizures, mental deteriora- 
tion. personality disturbances, and Internal 
hydrocephalus with headache, giddiness, papil- 
ledema, and nerve palsies are among the more 
common consequences of brain Involvement 

B. Laboratory Findings Infection by a 
beef tapeworm is often discovered by the pa- 
tient when he finds one or more segments in his 
clothing or bedding To determine the species 
of worm such segments must he flattened be- 
tween glass slides and examined microscopi- 
cally Most tapeworm infections are detected 
by laboratory examination of stool specimens 
for eggs and segments In cysticercosis x-rays 
often reveal calcified cyattcercl in muscles, 
but those In the CNS rarely calcify and cannot 
be seen radiologlcally When cysUcerci lodge 
in the fourth ventricle the CSF pressure may 
be abnormal, and the fluid may show increased 
numbers of mononuclear cellf and tapeworm 
Bcelicea Skin and complement fixation tests 
are also available as aids in diagnosis of 
cystlcercoata 

When fish tapeworm macrocytic anemta 
is discovered, the marrow will be found to be 
megaloblastic, and hydrochloric acid ts usu- 
ally present in the stomach This anemia ts 
attributed to the affinity of the worm for die- 
tary vitamin Gu 

Differential Diagnosis 

Since most tapeworm Infections are 
asymptomatic, a differential diagnosis need 
rarely be considered When vague abdominal 
complaints and weight loss are present stool 
examinations are essential to rule out other 
forms of Intestinal parasitism and primary 
gastrointestinal disorders Fish tapeworm 
anemia may mimic pernicious anemia but 
the presence of gastric hydrochloric acid and 
positive stool examinations will establish the 
diagnosis 

Complications 

Pork tapeworm infection may be compli- 
cated by cysticercosis If the patient unwitting- 
ly contaminates his hands with eggs and trans- 
fers thorn to his mouth For such a patient 
vomiting ts also a hazard In that eggs may be 
propelled up the small intestine into the stom- 
ach, where they may hatch The macrocytic 

anemia occasionally associated with D latum 
infection also constitutes a potentially serious 
complication 


Treatment. 

A. Specific Measures 

1 Quinacrlne hydrochloride (Atabrlne*) 
is the drug of choice On the day prcccdljig 
treatment the patient should have only a liqjsi 
diet, with nothing but water or mllkless tea b 
coffee for supper On the evening before 
treatment, give a saline purge or a soapsuds 
enema On the morning of treatment, with- 
hold breakfast and confine the patient to bed 
Give chlorpromazine (Thorazine®), pheno- 
barbital, or a similar sedative to prevent 
vomiting One hour later, give quinacrlne in 
the range of 0 5 Gm (71/2 gr ), for children 
weighing 40-75 lb , to 1 Gm (15 gr ) for 
adults or children weighing ever 100 lb The 
dose may be divided to reduce the risk ct vom- 
iting but all of it must be given within about 
30 minutes Administer quinacrlne by duo- 
denal tube if the patient persistently regurgi- 
tates the drug 

Two hours later (2 hours after the last 
dose, if divided doses are given), repeat the 
saline purge No food should be permitted 
until the bowels move copiously 

Cure depends upon death or evacuation of 
the head (scolex) Evacuations should be col- 
lected in a basin of warm water, and toilet 
paper must be disposed of separately to allow 
search for the head and proglottids If do 
head is found, continue to examine tbe stooli 
for eggs or proglottids once a month for 8 
months Repeat treatment if stools become 
positive 

2 Aspldlum oleoresin • This drug is 
contraindicated In severe cardiac, hepatic, of 
renal disease, constipation acute or chreale 
gastroenteritis, febrile states, pregnancy, 
and Infancy Give a low-residue, fat-free 
diet for 24-4B hours before therapy Alcohol 
is contraindicated Magnesium sulfate or 
sodium sulfate, 15-30Gm (1/2-1 oz ) 

is given the nlgjit before treatment Withhold 
breakfast on the morning of treatment Ad- 
minister oleoresin of aspldlum in gelatin cap- 
sules in 3 equal doses at half-hour Intervals 
each dose containing from 0 6-1 2 Cm (10* 
20 gr ) depending upon the weight of the pa* 
tlent Children should receive I mlnlm/ycsr 
of age (Note: The drug should be fresh not 
dispensed from bottles which have been opeo*" 
for some time ) Magnesium sulfate or sodluo* 
sulfate, 15-30 Gm ( 1 / 2-1 oz ) In water Is 

given again 2 hours after administration of the 

last capsule No food should be permitted un 
til the bowels move copiously 

Repeat course of treatment In not le** 
than 7 days If necessary 

Alternate method of administration of 
oleoresin of aspldlum 
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^ Aspidium oleoresin 

4 ml 

(Idr ) 

Mucilage of acacia 

30 ml. 

(loz ) 

Concentrated solu- 



tion of sodium 



sulfate 

30 ml. 

(loz.) 


Give this emulsion orally or by duodenal 
tube in one administration Post-treatment 
purgation is not necessary. 

One-half the dosage is satisfactory for 
children of school age 

Attend to stools and to follow-up as above 

3 Hexylresorclnol - Give 1 Gm (15 gr ) 
in 20 ml water by duodenal tube Follow In 
2 hours with a sodium or magnesium sulfate 
purge Examine stools for the head of the 
worm. Crystoids Anthelmintic® as adminis- 
tered In ascariasis is the drug of choice for 
Stie AnrstoeiTk* «3/ iafectisoff wrtff ff/nremr?- 

eplB nana (dwarf tapeworm). For heavy Infec- 
tions use quinacrine hydrochloride as for 
treatment of Taenia saglnata infections. 

B. General Measures Hospitalization is 
recommended lor the treatment of persons 
with tapeworm infection The success of treat- 
ment depends upon the cooperation of the pa- 
tient. the physician, and the laboratory person- 
nel. Proper pretreatment preparation of the 
patient and adequate postpurgatlon examination 
of stools for the head of the tapeworm are nec- 
essary, The stools should be examined after 
6 months. 

Prognosis. 

Because the prognosis Is often poor in 
cerebral cysticercosls, the eradication of a 
T. solium infection is a matter of much greater 
urgency than that of the other tapeworm Infec- 
tions, which are usually benign With careful 
treatment adult tapeworms can be eliminated 
safely and with minimal discomfort to the pa- 
tient 


Tobling, W.H., &A.W, Woodruff* Treatment 
of tapeworm Infections In man. Brft.M.J, 
2 542-4, 1959. 


ECHINOCOCCOSIS 
(Hydatid Disease) 


Essentials of Diagnosis 

• Cystic tumor of liver, lung, or, rarely, 
bone, brain, or other organs. 

• Allergic raamfestations, including 
urticaria, asthma, pruritus 

• EosinophlUa (5-50%) 

• History of close association with dogs 
In an endemic area. 

• Positive complement fixation and skin 
tests 

Hydatid cysts must be differentiated 
from abscesses, malignancies, tuber- 
culosis, and syphilis X-ray examina- 
tion may fie suffCcieat far oYagnosfs of 
pulmonary cysts but is less helpful for 
cysts In other sites When both the 
Casoni Intracutaneous test and comple- 
ment fixation are positive and there is 
an eosinophilia of more than 5%, the 
diagnosis is usually definite 

General Considerations. 

Human echinococcosis results from para- 
sitism by the larval stage of the small tape- 
worm. Echinococcus granulosus This tape- 
worm is found in various hosts throughout the 
world, but the areas of heaviest human infec- 
tion are those where sheep ere raised, notably 
Argentina. Uruguay, Greece, and other Medi- 
terranean countries In North America 
echinococcosis occurs sporadically, but it is 
a problem only in Alaska and northwestern 
Canada, where Indians and Eskimos are occa- 
sionally infected The definitive host of the 
adult worm Is usually the domestic dog, other 
canines. Including wolves, foxes, and jackals 
are locally Important hosts The sheep is the 
common host for the larval worni, but cattle, 
hogs, and. In northwestern North America, 
caribou and moose may also be infected Man 
acquires the Infectioa by Ingesting eggs trans- 
ferred from hand to mouth The source of 
eggs is usually the fur of infected dogs. Once 
swallowed, the eggs liberate embryos which 
Invade the blood stream through the Intestinal 
wall and are earned to the liver Most larvae 
are trapped and encyst (as hydatid cysts) In the 
liver, some may reach the lung, where they 
develop Into pulmonary hydatids, only rarely 
do larvae reach the brain, bones, skeletal 
muscles, kidneys, or apleen Hydatid cysts 
are normally unilocular, occasional multl- 
locular or alveolar cysts are thought to be the 
larval stages of another tapeworm species, 

E muUilocularis 
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Clinical Findings. 

A Symptoms and Signs A liver cyst often 
remains silent for 5-10 years until It becomes 
large enough to be palpable or visible as an 
abdominal swelling Such cysts rarely produce 
pressure effects, and cause no symptoms un- 
less they begin to leak or are ruptured When 
fluid and hydatid sand does escape from a cyst, 
pruritus, urticaria, asthma, and other allergic 
manifestations may appear and the eosinophil 
count rises If the cyst ruptures suddenly, 
anaphylaxis and even sudden death may occur 
Pulmonary cysts cause no symptoms (unless 
leaking occurs) until they become large enough 
to obstruct the bronchi, causing segmental 
collapse, or to erode into a bronchus and rup- 
ture Cysts in the brain, symptomatic at a 
much earlier stage, may cause seizures or 
symptoms of Increased intracranial pressure 

B Laboratory Findings When clinical 
findings, history and x-ray point to hydatid 
cyst, the diagnosis can be confirmed with the 
Casoni intracutaneous test, positive In about 
86% of cases and the complement fixation 
test, positive in about 80% of cases The 
eosinophil count is usually about S-20% In 
asymptomatic cases, but it may go as high as 
S0% when allergic eymptoma are present Di- 
agnosis may occasionally be made by examina- 
tion of hydatid sand coughed up from a ruptured 
pulmonary cyst Because of the danger of 
leakage or rupture, diagnostic aspiration of 
suspected hydatid cysts should never be under- 
taken The final diagnosis is often made only 
by examination of cyst contents after surgical 
removal 

Differential Diagnosis. 

iiydatid cysts in any site may be mistaken 
for a variety of malignant and nonmalignant 
tumors or for abscesses, both bacterial and 
amebic In the lung a cyst may be confused 
with an advanced tubercular lesion Syphilis 
may also be confused with echinococcosis 
Allergic symptoms arising from cyst leakage 
may resemble those associated with many 
other diseases 

Complications 

Sudden rupture of a cyst leading to ana- 
phylaxis and sometimes death is the most im- 
portant complication of echinococcosis If 
the patient survives the rupture he still faces 
the danger of multiple secondary cyst infections 
arising from seeding of daughter cysts Seg- 
mental lung collapse, secondary infections of 
cysts, secondary effects of increased intra- 
cranial pressure, and severe renal damage 
doe to kldn«*y cysts arc other potential com- 
plications. 


Treatment. 

The only deflmtive treatment Is surgical 
removal of the intact cyst. Often, however, 
the presence of a cyst is only recognized when 
it begins to leak or when it ruptures. Such an 
event calls for vigorous treatment of allergic 
symptoms or emergency management of ana- 
phylactic shock 

Progoosls. 

Patients may live for years with relatively 
large hydatid cysts before their condition Is 
diagnosed Liver and lung cysts often can be 
removed surgically without great difficulty, 
but for cysts in sites less accessible to sur- 
gery the prognosis Is less favorable. The 
prognosis is always grave in secondary echino- 
coccosis About 15% of patients wlthechlro- 
coccosis may eventually die because of the 
disease or Its complications 


Echinococcosis (editorial). Ann. Int. Med, S2 
464-76. I960, 


NEMATODE (ROUNDWORM) 
INFECTIONS 


TRICHIUOSIS 


Essentials of Diagnosis 

• Muscle pains and tenderness, fever, 
periorbital edema, and splinter hem- 
orrhages 

» Nausea, vomiting, cramps, and 
diarrhea 

• History of ingestion of raw or im- 
properly cooked pork 

• Eoslnophilla (as high as 75%) 

• Positive skin test, muscle biopsy, 
and serologic teats 

Early acute manifestations are 
primarily gastrointestinal and are 
readily confused with Other acute in- 
testinal disorders such as food poison- 
ing When many of the typical signs 
and symptoms appear, diagnosis usus T 
causes no difficulty Individual 
festatlons may lead to confusion with 
such diseases as dengue, rheumatic 
fever, myositis, poliomyelitis, brucc 
losls, and encephalitis. 



Trichinosis ^oi 


General Considerations 

Trichinosis Is an acute infection caused 
by the roundworm, Triehinella spiralis Al- 
though cosmopolitan in distribution, for dietary 
reasons this parasite is a greater problem In 
many temperate areas than in the tropics It 
is a common parasite of garbage-fed hogs in 
the United States, and autopsy figures suggest 
that 10-2Ci7» of the human population have been 
infected at one time or another Man acquires 
the infection by eating encysted larvae in raw 
or undercooked pork, bear, or walrus In the 
stomach and duodenum the larvae emerge and 
rapidly mature Mating takes place and the 
female worms burrow into the small intestinal 
mucosa, producing gastrointestinal symptoms 
which may be mild or severe depending upon 
their numbers The females discharge larvae 
which migrate in the blood stream to many 
parts of the body Larvae reaching striated 
muscle encyst and remain viable for several 
years Calcification of the cysts usually be- 
gins within a year The larvae which do not 
reach muscle are eventually destroyed Adult 
worms and larvae are only rarely found in the 
stool 

Clinical Findings 

A Symptoms and Signs The cUmcal pic- 
ture varies considerably in seventy depending 
upon the number of larvae disseminated, the 
tissues Invaded, and the general health of the 
patient, thus the acute disease may be mild or 
Utal Gastrointestinal symptoms, if any 
usually occur within 2-3 days after eating in- 
fected pork These irritative symptoms are 
followed a few days later by manifestations of 
larval migration and muscle invasion Including 
fever, chills, muscle pains and tenderness 
difficulty in swallowing and speaking splinter 
hemorrhages, periorbital edema, edema of 
other dependent parts, urticaria conjunctival 
and retinal hemorrhages, and photophobia 
Still later. Inflammatory reactions around 
larvae that have failed to reach striated mus- 
cle may produce meningitis, encephalitis, myo- 
carditis, pneumonitis, and peripheral and cra- 
nial nerve disorders If the patient survives, 
the fever usually subsides and recovery begins 
in the fourth week after onset of sjTnptoms 
Vague muscle pains and malaise may persist 
for several more months 

B Laboratory Findings Eosinophilla 
appears in the second week after onset of 
symptoms, rises to a maximum of Z0-75?iin 
the third or fourth week, and then slowly de- 
clines to normal A delayed reaction to the 
triehinella skin test (noted only after 12-24 
hours) occurs early In the disease (fourth to 


seventh days), while an immediate reaction to 
the test (noted after 5 minutes) usually occurs 
from the third week on The skin test may 
remain positive up to 7 years after recovery 
Precipitation and complement fixation tests 
become positive in the second or third week 
of the disease The precipitation test may re- 
main positive up to 2 years, the complement 
fixation test up to 9 months Stool examina- 
tions rarely reveal either adult worms or lar- 
vae but encysted larvae may be demonstrated 
by muscle biopsy (deltoid biceps, gastroc- 
nemius) in the third to fourth weeks of the dis- 
ease Chest x-rays during the acute phase 
may show disseminated or localized Infiltrates 

Differential Diagnosis 

Mild cases and those with atypical symp- 
toms are often difficult to diagnose Because 
of Its protean manifestations, trichinosis may 
resemble many other diseases (A list of at 
least so such diseases has been compiled } 
Moderate to severe infections with some or all 
of the most typical signs and symptoms can 
however, usually be diagnosed readily There 
are often several patients with similar symp- 
tomatology at the same time, and this Is often 
the clue that leads to the diagnosis 

Complications 

Among the more important complications 
are secondary bacterial pneumoma, cerebral 
involvement, pulmonary embolism, and cardiac 
failure 

Treatment. 

Treatment ia supportive and symptomatic 
Severe acute cases require hospitalization and 
excellent nursing care Corticotropin (ACTij) 
and the cortisones provide effective relief for 
the acute symptoms A reduction of the eosino- 
phil count, disappearance of fever and spUntfcr 
hemorrhages, and a general Improvement in 
the clinical state of the patient are guides which 
should be employed to determine the efficacy 
of treatment In the acute stage, treat with 
relatively large doses of either drug for the 
first 24-48 hours In the subacute stage ther- 
apy may have to be continued for several days 
or weeks to prevent recurrence Give in re- 
duced dosage sufficient to keep symptoms under 
control 

Prognosis 

The mortality rate for clinical trichinosis 
In the United States is probably about 57e 
Death may occur in 2-3 weeks in o% erwhelmir,g 
infections, more often it occurs in 4-8 weeks 
from a major complication such as cardiac 
failure or pneumonia 
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Kagan, l.G. : Trichinosis In the United States. 
Pub.Health Rep. 74-159-62. 19 


TRICHURIASIS 

(Trlchocephaliasls) 


Essentials of Diagnosis 

• Most infections are silent, heavy In- 
fections may cause abdominal pain, 
distention, flatulence and diarrhea 

• Characteristic barrel-shaped eggs in 
the stool 

Symptomatic trichuriasis is not 
clinically distinctive Diagnosis de- 
pends upon demonstration of the char- 
acteristic eggs tn stool specimens 

General Considerations. 

Trichuris trlehlura is a common intestinal 
parasite of man throughout the world, particu- 
larly In the subtropics and tropics The small 
slender worms, often called whipworms, attach 
themselves to the mucosa of the large intes- 
tine. particularly the cecum The worms cause 
sjmptome only «hen present In very large num- 
bers Eggs passed in the feces require 2-4 
weeks for larval development after reaching 
the soil before becoming Infective New Infec- 
tions are acquired by direct ingestion of infec- 
tive eggs 

Clinical Findings 

A. Symptoms and Signs Light to moderate 
Infections rarely cause symptoms Heavy to 
massive infections may be accompanied by a 
variety of symptoms arising from irritation of 
the mucosa Among the most common of these 
are abdominal pain, tenesmus, diarrhea, dis- 
tention. flatulence, nausea, vomitinji. and 
weight loss Heavy Infections are most often 
found In malnourished young children Dowel 
perforation with peritonitis and rectal prolapse 
may occur 

B. Laboratory Findings Detection of whip- 
worm eggs in the stool is usually essential for 
diagnosis. Eosinophilia (5-20^) is common 
with all but light Infections, and hypochromic 
anemia has been attributed to heavy infection 
when there is erosion and sloughing of the 
mucosa. 

Treatment. 

Asymptomatic light infections may be left 
untreated. For other Infections treat with 
dlthlazanlne Iodide (Abmlnthic®. Delve*®). iOO 


mg t.l.d. the first day and 200 mg, t.l d fa 
4 additional days for adults and children over 
60 !b The drug should be taken after meals 
For children under 60 lb use a total of SO rg 
10 lb body weight in divided doses on the tiret 
day and 100 mg /lO lb body weight In divided 
doses for 4 additional days. If necessary a 
second course may be given after 1-2 weeks 
Continue treatment with reduced dosage if 
nausea or diarrhea occurs. Discontinue treat- 
ment or interrupt treatment for a few days 1! 
severe vomiting Is provoked No other drug 
appears to be as effective as dithiazanlne. If 
It ts not available hexylresorcinol may be used 
as for ascarlasis (see below) 


Paine, D.H.D. , A others; Treatment of 
trichuriasis with dithiazanlne in a hospital 
for mental defectives. Brit, M. J. 1 770-4. 
19S0. 


ASCARIASIS 


Essentials of Diagnosis 

• Pneumonitis with fever, cough, bemop* 
tysiB, urticaria, and accompanying 
eoainophllia 

♦ Vague abdominal discomfort and coUc 

♦ Inflammatory reactions in organs and 
tissues invaded by wandering adult 
worms 

• Characteristic ova In the stool, larvae 
in the sputum 

Ascariasis must be differentiated 
from allergic disorders such as urti- 
caria. Lbffler'a syndrome, and asthma 
The pneumonitis associated wlthaeca- 
rlsBls la BlmiUr to other types of pnw 
XDQnitls.. ef^cial^ that occurring with 
hookworm or Strongyloldes Infection 
Ascaris-induced pancreatitis, appen- 
dicitis. diverticulitis, etc., roust be 
differentiated from other causes of 
inflammation of these tissues. 

General Considerations. 

Ascaria lumbricoldes. a large Intestinal 
roundworm, is the most common of the Intes- 
tinal helminths of man It Is cosmopolitan In 
distribution, although It flourishes best In 

warm, humid climates In temperate regions 

It Is generally associated with low standards o 
personal hygiene The adult worms live in the 
small Intestine. After fertlliiatlon, thefem* 
produces enormous numbers of characteris « 
«gg9 which are carried out to the soil in f*'* 
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Under suitable conditions the eggs became In- 
fective, containing an active larva, in 2-3 
weeks Man is infected by ingestion of the 
mature eggs in fecally contaminated food and 
drink The eggs hatch in the small intestine, 
releasing motile larvae which penetrate the 
wall of the small intestine and reach the right 
heart via the mesenteric venules and lymphatics 
From the heart they move to the lung, burrow 
through the alveolar walls, and migrate up the 
bronchial tree into the pharynx, down the esoph- 
agus, and back to the small Intestine The 
larvae mature and female egg production be- 
gins about 60-75 days after ingestion of the 
Infective eggs The large adult worms, 20-4Q 
cm iong, may live for a year or more 


B Laboratory Findings The diagnosis 
usually depends upon finding the characteristic 
eggs in stool specimens Occasionally a 
Gpontaneousl> passed adult worm reveals a 
previously unsuspected infection There are 
no characteristic alterations of the blood pic- 
ture during the intestinal phase Skm tests 
are of no value tn diagnosis During the pul- 
monaiy phase there may be eosinophllia, and 
larvae may occasionally be found in the sputum 

Complications & Sequelae. 

Bacterial pneumonia may be superim- 
posed upon pneumonitis resulting from larval 
migration During the migratory stage allergic 
manifestations may be severe 


Clinical Findings 

A Symptoms and Signs No symptoms 
arise from the early migration of the larvae 
after hatching In the lung, however, they 
damage capillary and alveolar walls as they 
force their way through Considerable hemor- 
rhage may result from this tr uma and accutn- 
ulatlons of leukocytes and serous exudates in 
and around the airspaces may lead to consoli- 
dation Pneumonitis occasionally develops 
with heavy Infections Symptoms and signs 
include fever, cough, hemoptysis rales, and 
other evidences of lobular involvement Coshi- 
ophilla is usual at this stage, and urticaria is 
not uncommon After passage through the 
lungs It la believed that the larvae may go 
astray, lodging in the brain, kidney, eye, 
spinal cord, or skin Many biaarre symptoms 
may result from such invasions 

Small numbers of adult worms in the in- 
testine usually produce no syraptorua With 
heavy infection vague abdominal discomfort 
and colic may occur, particularly in children 
Intact worms are occasionally passed Mild 
allergic manifestations, particularly urticaria 
and eosInophUia, may persist during the In- 
testinal phase When the infection is heavy 
and particularly if the worms are aroused by 
dietary Indiscretion or certain oral medica- 
tions, Wandering may occur Adult worms 
tnay be coughed up, vomited, or passed out 
through the nose They may also force them- 
selves into the common bile duct, the pancre- 
atic duct, the appendix, diverticula, and other 
sites. Mechanical blockage and inflammation 
usually result With very heavy infestations 
masses of worms may cause intestinal ob- 
struction and even bowel perforation It is 
important that Ascaris Infections be cured 
prior to bowel surgery because the worms 
have been known to break open suture lines 
postoperatfvely 


Treatment 

A Piperazine Many brands of syrups and 
tablets of piperazine citrate or phosphate are 
available Usually each ml of syrup contains 
the equivalent of 100 rag piperazine hexa- 
hydrate, tablets usually contain 250 or 500 mg 
The following dally doses may be given at any 
time and without special diet or purgation If 
necessary, repeat after one week 


Up to 30 lb 
30 to 50 lb 
50 to 100 lb 
Over 100 lb 


- 1 Cm 

- 2Gm 
. 3 Gm 

- 3 5 Cm 


Once daily 
for 2 consec- 
utive days 


B Hexylresorcinol Give 30 Ora (1 oz ) 
magneslucn sulfate in water, or 240 ml (8 oz ) 
of solution of magnesium citrate the night be- 
fore drug therapy A light meal Is given on 
the preceding evening and then no food until at 
least 5 hours after taking the hexylresorcinol 
Alcohol is contraindicated before and during 
treatment Hexylresorcinol, 5 hard gelatin 
capsules, 0 2 Cm (3 gr ) (crystoids) (total 
I Cm ) is given in the morning on an empty 
stomach These are to be swallowed whole, 
not chewed Doses for children Under 6 
years of age, 0 4 Gm (6 gr ) 6-8 years, 0 6 
Gm (9gr ), 8-12 years. 0 8 Gm (12 gr ) 

Two hours later give 30 Gm (1 oz ) magnesi- 
um sulfate In water to remove the worms from 
the bowel Repeal 2 hours later. If necessary, 
for purgation Stool examination should be 
made one week later on 3 successive days to 
determine efficacy of treatment Treatment 
may be repeated in 3 days If necessary 

C Dlethylcarbamazlnc citrate (Hetrazan®) 
Give 3-6 mg /Kg body weight orally 3 times 
daily for 7-11 days A ayrup preparation con- 
taining Hetrazan® powder in a concentration of 
30 mg /ml is recommended for small children 
Administer 12 mg /Kg body weight once a day 
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for 4 days or 6-10 mg /Kg body weight t I d 
for 7-10 dajs When Hetrazan*- is used for 
eradication of Ascaris lumbncoldes pretreat- 
ment fasting and post-treatment purgation are 
not necessary 

D Oil of Chenopodlum and Tetrachloro- 
ethylene May be used if other preparations 
are Ineffective or not available (Caution 
Tetrachloroethylene stimulates activity of 
Ascaris and may result m bowel obstruction ) 
Follow procedure of treatment as mentioned 
above for hexylresorclnol Oil of chenopodlum 
0 3 ml (4 V2 min ) capsule, and tetraehloro- 
ethylcne 3 soluble gelatin capsules I ml 
(15 min ) (total dose 3 ml ) are given together 
and followed by purgation as above 

Prognosis 

A heavy infection Is usually not dangerous 
as long as the adult worms stay in their normal 
habitat but the long list of major complications 
caused by wandering adults plus the possibility 
of Intestinal obstruction requires that such In 
factions be treated as soon as they are recog- 
nized 


Bumbalo, T.S . & L J Plummer Piperazine 
(antepar) in the treatment of plnworm and 
roundworm infections M CUn North 
America 41 57S-85, 1957 


STHONGYLOIDIASIS 


Essentials of Diagnosis 

• Prurttlc dermatitis at sites of pene- 
tration of larvae 

• Malaise, cough urticaria 

• Colicky abdominal pain, flatulence, 
diarrhea alternating with constipation 

• Eosinophilla. characteristic lari-ae In 
fresh stool specimens 

Initial dermatitis may resemble 
hookworm ground Itch or the creeping 
eruption associated with Ancylostoma 
brailliense infection The gastroin- 
testinal symptoms must be distinguished 
from similar gastrointestinal disorders 
due to other causes 

General Considerations 

Strongyloidiasis is caused by the round- 
worm. Strongyloides stercoralis It is com- 
mon in tropical and subtropical areas through- 
out the world In the United States It is 
prevalent In the southeastern states The 
adult female worm burrows Into the mucosa 


of the intestinal villi and lays eggs within the 
tissues The duodenum and jejunum are most 
heavily infected The eggs develop into rhab 
ditiform larvae which are passed in the feces 
The free-living rhabditiform larvae then de- 
velop Into infective filariform larvae These 
larvae penetrate the skin of the next victim 
enter the blood stream, and are carried to the 
lungs where they escape from capillaries into 
alveoli and ascend the bronchial tree to the 
glottis The larvae are then swallowed and 
carried to the small intestine, where matura- 
tion to the adult stage takes place The time 
from skin penetration to egg laying by the 
mature adult is about 4 weeks The life span 
of the adult worm may be as much as 5 years 

Auto-mfection may occur if the rhabditi 
form larvae are retamed in constipated feces 
or if there is fecal contamination of the peri 
anal region Such infection may also occur In 
the presence of diarrhea Auto infectlcai Is 
responsible for the persistence of strongyloidl 
asls In persons who have left endemic areas 

Clinical Findings 

A Symptoms and Signs The clinical pic- 
ture Is not distinctive, diagnosis depends upon 
laboratory demonstration of Isrvae In the feces 
At the points of entry of larvae into the skin 
there may be erythema and a fine papular, in- 
tensely pruritic eruption Papules may develop 
into vesicles coalesce and discharge serous 
fluid or they may become hemorrhagic Ma- 
laise and fever may occur with the dermatitis 
in severe cases Vague signs and symptoms 
during the migratory stage may include mal- 
aise, anorexia, fever, and cough Urticaria 
Is not uncommon Secondary bacterial pneu- 
monia may be initiated by a heavy larval migra- 
tion through the lungs An asymptomatic peri- 
od of a few weeks usually precedes the gastro 
intestinal symptoms of which the most common 
IS localized or diffuse colicky abdominal pain 
Diarrhea is common, often alternating with 
constipation or periods of normal bowel activ- 
ity With heavy infection, diarrhea may be 
persistent and accompanied by lassitude, nau- 
sea, vomiting, flatulence, weight loss, and 
debilitation 

B Laboratory Findings During the stage 
of larval migration there Is eosinophilla of 
10-50®V as well as leukocytosis up to 20,000/ 
cu mm In the intestinal phase eosinophilla 
may range from normal to 10% but the WBC 
is usually normal except In severe acute In- 
fections A mild anemia may be present In 
this phase The diagnosis is based on finding 
the characteristic rhabditiform larvae I** * 
fresh stool specimen Eggs are rarely found 
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in the stool even In the case of severe diarrhea 
Duodenal intubation may be required to estab- 
lish the diagnosis when larvae are not found 
in the stools Duodenal contents are examined 
directly or ^fter concentration Larvae are 
occasionally found in the sputum or urine 
Fecal cultivation may produce larvae or free 
living adults after about 48 hours Serologic 
and Intradermal tests are not of diagnostic 
value 

Differential Diagnosis 

Because of the varied signs and symptoms 
at different stages of the infection diagnosis 
may be difficult During the stage of skin 
invasion hookworm ground Itch and creeping 
eruption due to Ancylostoma brazlllense are 
the conditions which most closely resemble 
Slrongyroirfes ground fteh particufarry be 
cause of the ankle-foot distribution of the stun 
lesions During the later stages of the infec- 
tion many causes of transient pneumonitis 
urticaria and gastrointestinal symptoms may 
have to be considered Sputum and stool ex- 
aminations for parasites will help to rule out 
other helminthic Infections (suggested by the 
presence of eoslnophllfa} 

CotapU cations 

Larval migration through the lungs may 
initiate a secondary bacterial pneumonia 
Hepatitis cholecystitis myocarditis para- 
lytic ileus and meningitis may occur with 
massive Infections Associated hookworm or 
Ascarls infection Is not uncommon 

Treatment 

Treat with dithlazanine iodide (Abmlntbtc® 
Delvex®) 200 mg daily for patients of up to 
30 lb body weight and 100 mg for each ad 
dltional 10 lb body weight to a maximum for 
adults of 600 mg /day Give in divided doses 
2 or 3 times dally for 10 14 days Interrupt 
treatment for a few days if severe vomiting Is 
provoked or change to gentian violet or pyr- 
vinium chloride (Vanquirt®) The dosage of 
gentian violet for adults and older children Is 
65 mg (1 gr ) one hour before meals t i d 
Until 3 3 Gm (50 gr ) have been given for 
younger children give 10 mg (^/6 gr ) daily In 
divided doses t i d for each year of apparent 
(not chronolo^c) age to the maximum adult 
dose Gentian violet is far less effective than 
dithlazanine With any of these drugs reduce 
dosage by one third or interrupt treatment if 
thepe is epigastric pain or severe vomiting 
(or with gentian violet violet discoloration of 
urine) 

In the case of co Infestation vith Ascarls 
or hookworm which is not uncommon treat 
the CO Infestation first and the strongyloidiasis 
afterward 


Prognosis • 

Favorable except in massive Infections 
usually resulting from auto infection which 
may result in intractable diarrhea severe 
debilitation and complications as noted above 


Huchton, P , A R Horn Strongyloidiasis 
J Pediat 55 502 8 1959 


ENTEROBIASIS 
(Pinworm Infection) 


Easeotials of Diagnosis 

• Perianal pruritus usually nocturnal 
associated with insomnia and restless- 
ness 

• Vague gastrointestinal symptoms 

• Adult worms in stool eggs on skin of 
penanal area 

Pinworm pruritus must be dis 
tinguished from similar perianal 
pruritus due to various myeotle in 
tections aUergies and psychologic 
disorders Gastrointestinal com- 
plaints may be confused with those 
resulting from Infections with other 
intestinal helminths or from a great 
variety of other causes 

General Considerations 

Enteroblus verraicularis a short spindle- 
shaped roundworm often called the pinworm is 
world-wide in distribution and the most com- 
mon cause of helminthic infection of man in the 
Umted States Man is the only host for the 
parasite Children are more often affected 
than adults The adult worms inhabit the ce- 
cum and adjacent bowel areas lying with their 
heads loosely attached to the xnucosa When 
the fertilized female worms become gravid 
they migrate down the colon and and out onto 
the skin where eggs are deposited in large 
numbers The females die after ovlposition 
The eggs become infective in a few hours and 
may then infect man if transferred to the 
mouth by inhalation or more commonly by 
hand food or drink contamination The eggs 
are resistant to household disinfectants and 
drying and may remain infective In dust for 
a considerable time Retroinfection occasion- 
ally occurs when the eggs hatch on the perianal 
skin and the larvae migrate through the anus 
into the large intestine If Infective eggs are 
swallowed they hatch in the duodenum and the 
larvae migrate down to the cecum moulting 
twice en route The development of a mature 
ovipositing female from an ingested egg re- 
quires about 2 months 
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CUolcal Findings. 

A Symptoms and Signs The most com- 
mon and most important symptom is pruritus 
of the perianal area particularly at night 
Insomnia restlessness, enuresis and irri- 
tability are common symptoms particularly 
In children Many mild gastromtestinal symp- 
toms - abdominal pain nausea, vomiting 
diarrhea anorexia - have also been attributed 
to enterobiasis although the association is 
difficult to prove It is claimed that these 
symptoms result from mucosal irritaUon by 
the adult worms In the cecum appendix and 
surrounding portions of the bowel 

B Laboratory Findings Except for a 
modest eoslnophilla the blood picture 

is usually normal The diagnosis depends up- 
on finding adult worms in the stool or eggs on 
the perianal skin Eggs are seldom found on 
stool examination The most reliable diagnos- 
tic technic consists of applying a short strip 
of pressure-sensitive cellulose tape to the 
perianal skin and spreading it on a slide for 
study Three such preparations made on con 
aecutive mornings before bathing or defecation 
will establish the diagnosis in about 90"« of 
cases Five to 7 such examinations are neces- 
sary before the diagnosis can be ruled out 

Complications 

It has been postulated that the presence of 
large numbers of worms in the cecum may 
predispose to appendicitis but the evidence 
for this is inconclusive Female worms oc- 
casionally migrate Into the vagina uterus 
and fallopian tubes where they may encyst 

Treatment. 

A General Measures Treat all infected 
members of the family and other groups of 
close contacts since reinfection from non- 
treated contacts is frequent Hygienic instruc- 
tion is of particular Importance, e g care- 
ful washing of hands with soap and water after 
defecation and again before meals Finger- 
nails should be kept trimmed close and clean, 
and the patient should abstain from scratching 
Involved areas and should not put his fingers 
in his mouth Carbolated petrolatum should 
be applied to the anal region after defecation, 
and the anal region should be washed thorough- 
ly in the morning with soap and water Toilet 
seats should be scrubbed with soap and water 
dally, and bed linens boiled twice a week 
Pajamas (or "sleepers” for children) should 
be worn to prevent manual contact with anal 
region daring sleep Raise the temperature of 
the bedroom as high as possible for one hour 
every day and then air thoroughly 


B Specific Measures (In order of effec- 
tiveness ) 

1 Piperazine - Available in syrup con- 
taining lOD mg /ml or as tablets of 250 or 500 
mg The dosage la as follows 


Up to IS lb 
15 to 30 lb 
30 to 60 lb 
Over 60 lb 


250 mg daily 
230 mg bid 
500 mg bid 
1 Gm bid 


2 Pyrvliuum pamoate In syrup single 
dose of 5 mg /Kg body weight, warrants fur 
ther trial and may become the drug of choice 

3 Dithlazanlne iodide (Abminthlc®, Del 
vex^) For patients weighing over 60 lb , pve 
100 mg t i d on the first day and 100-200 mg 
t I d for 4 days thereafter, for patients weigh 
mg less than 60 lb , give half those amounts 
Reduce dosage or Interrupt treatment If severe 
vomiting occurs 

4 Methylrosanillne chloride (four-hour 
enteric-coated tablets), 1 mg (V 60 gr )/Jb 
body weight In 3 divided doses daily before 
meals Give for 8 10 days and repeat course 
after an Interval of one week 


Prognosis 

Although annoying, the infection la benign 
Cure IB readily attainable with one of several 
effective drugs but reinfection is a major 
problem in many households Thus the gen* 
eral measures cited above are of great impor* 
tance 


Bumbalo. T S , & others A clinical evalua- 
tion of four oxyuricideB Am J Dls CMW 
99 617-21, I960 


^CKiKWORM DISEASE 


Essentials of Diagnosis 

• Weakness, fatigue, pallor, palpitation 
dyspnea associated with a hypochromic 
microcytic anemia 

• Diarrhea flatulence, abdominal dl** 
comfort, weight loss 

• Transient episodes of coughing with 
sore throat and bloody sputum 

• Pruritic, erythematous, maculopapumf 
or vesicular dermatitis 

• Characteristic eggs In the stool, 
guaiac-posltive stool 
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The initial dermatitis or ground 
Itch resembles that ol strongyloidiasis 
Creeping eruption caused by nonhuman 
hookworm species may resemble 
ground itch Pulmonary symptoms 
are similar to but less severe than 
those associated with larval migration 
In ascarlasls and strongyloidiasis 
The later manifestations of hookworm 
Infection cannot be attributed to this 
parasite on clinical grounds alone, 
final diagnosis depends upon finding 
eggs in the stool 

General Considerations 

Hookworm disease, widespread in the 
tropics and subtropics, la caused by Ancylos- 
toma duodenale and Necator americanus In 
ffje Western Hemisphere Hecator fa the pre- 
vailing genus The adult worms, approximate- 
ly 1 cm {3/8 inch) long, attach themselves to 
the mucosa of the small mtestlne, where they 
suck blood and mucosal substances Symptom*^ 
atology and pathology are proportionate to the 
number of worms infecting the patient A bur- 
den of at least 100 worms is necessary to pro- 
duce anemia and symptoms in an adult Eggs 
produced by the female worms are passed In 
the stool, which must fall on warm, moist soil 
If larva! development is to take place Infec 
live larvae remain In the soil until they come 
In contact with human skin After penetrating 
the skin the larvae migrate through the lungs 
and eventually reach the small intestine where 
final development Into adult worms takes place 

Clinical Findings 

A. Symptoms and Signs Ground Itch, the 
first manifestation of hookworm Infection Is a 
pruritic erythematous dermatitis, either mac- 
ulopapular or vesicular, associated with the 
invasion of infective larvae The severity of 
the dermatitis is a function of the number of 
Invading larvae and the sensitivity of the host 
The pulmonary phase of the disease Is a tran- 
alent reaction to larval migration through the 
lungs Bloody sputum and cough result from 
damage caused ty larvae breaking Into alveoli 
from small blood vessels Two or more weeks 
after the akin invasion, and depending upon the 
number of worms present, abdominal discom- 
fort, flatulence, diarrhea, and other symptoms 
of Intestinal irritation may appear as worms 
begin to attach themseU ea to the mucosa 
Anemia appears 10-20 weeks after infection 
The severity of the anemia depends upon the 
worm burden more than 500 worms are nec- 
essary to produce profound anemia The pa- 


tient B nutritional status will also inHuence the 
severity of the anemia 

B Laboratory Findings Final diagnosis 
depends on demonstration of characteristic 
e^a in the stool Occasionally larvae may be 
discovered in either the stool or sputum The 
stool contains occult blood The severity of 
the hypochromic microcytic anemia will de- 
pend upon the worm burden, which can be es- 
timated by egg counting technics Eosinophilia 
Is usually present, particularly in the early 
months of the infection 

Complications 

The skin lesions may become secondsnly 
infected In highly sensitive individuals the 
allergic reaction to the invading and migrating 
larvae may be so severe as to require treat- 
ment With profound anemia there may be 
cardiac decompensation with edema and ascites, 
mental retardation, stuntmg of growth, and im- 
paired renal function 

Treatment 

A General Measures Estimation of the 
need for treatment should be based upon quan- 
titative counts of the eggs in the stools Light 
infections require no treatment, particularly 
if It occurs after treatment of heavy infection 
It IS often impossible to completely eradicate 
the infection 

Provide an adequate high-protein diet with 
supplementary iron medication Rule out the 
possibility of coincidental ascarlasls If 
ascartasls is present, or when diagnostic fa- 
cilities are limited, give preliminary hexyl- 
resorcinol as prescribed for ascarlaais (see 
p 703). Tetrachloroethylene stimulates 
ascans activity which occasionally results 
in intestinal obstruction If large numbers of 
hookworms are still present following the ad- 
ministration of hexylresorcinol, wait one week 
following the last dose and give tetrachloro- 
ethylene 

B Specific Measures 

1 Tetrachloroethylene Is the drug of 
choice Caution. Be sure to correct mal- 
nutrition and anemia before giving this drug 
Tetrachloroethylene is contraindicated in pa- 
tients with alcoholism, chronic gastrointes- 
tinal disorders, severe constipation, hepatic 
disease, and in patients undergoing heavy 
metal therapy 

Give 30 Gm (tor ) magnesium sulfate 
m water or 240 ml (8 oz ) magnesium citrate 
solution the night before drug therapy EUm- 
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inate alcohol and fatty foods for 48 hours be- 
fore medication, give a light evening meal, 
and give no more food until after medication 
and the subsequent purge Tetrachloroethylene, 
3-5 soluble gelatin capsules containing I ml 
(15 min ), should be ^ven in the morning on 
an empty stomach Saline purgation, 2-3 
hours later. Is essential Examine stools one 
week later on 3 successive days to determine 
efficacy of treatment Repeat treatment In 2 
weeks If stools are positive Ferrous sulfate, 

0 2-0 3 Gm (3-3 gr } t 1 d after meals, is 
usually indicated for anemia 

2 Hexylresorcinol may be used if tetra- 
chloroethylene Is contraindicated ineffective, 
or not available 

3 Bephenium hydroxynaphthoate (AIco- 
par^) Is a new, apparently nontoxlc compound 
which may become a useful alternative to 
tetrachloroethylene Although its optimum 
dose has not yet been determined. It Is prob- 
ably close to 5 Gm given as a single dose 
with 40 ml of water regardless of the age 
of the patient 

Pr^nosls 

If the disease is recognized before seri- 
ous secondary complications appear, the 
prognosis is favorable With iron therapy. 
Improved nutrition and administration of an 
anthelmintic complete recovery is the rule 
The persistence of a few eggs tn the stool of 
an as}raptomatlc person who is not anemic is 
not an indication for repeated treatments 


Mackerras. M. J, A promising new drug for 
the elimination of hookworms M.J Aus- 
tralia 12 261-3, 1961. 
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Infection by the larval dog and cat ascar- 
Ids Toxocara canis and T call, usually 
occurs in young children as a result of dirt 
eating The larvae unable to mature in an 
abnormal host, migrate through the body and 
lodge in various organs, particularly the 
lungs, liver, and brain Because the disease 
Is difficult to diagnose its distribution is not 
well known, but It is probably cosmopolitan 
Fever, cough, hepatomegaly, and nervous 
sjmptoms arc the commonest clinical findings 
A variety of other symptoms may occur when 
such organs as the heart, eyes, and kidneys 


arc invaded Many infections are asympto- 
matic Eosinophil coimts of 30-80^ and leuko- 
cytosis are common Hyperglobulinemla oc- 
curs when the liver is extensively Invaded 
There is no specific treatment The 
cortisones. antibiotics, antihistamines, and 
analgesics may be needed to provide sycnp<o 
tnatic relief Symptoms may persist for 
months, but the ultimate prognosis is usually 
good 


Heiner, D.C,. AS.V, Kevy Visceral larva 
mlgrans report of the syndrome in three 
siblings New England J. Med 254 629 36, 
1956. 
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Essentials of Diagnosis 

• Recurrent attacks at irregular inter- 
vals of lymphangitis, lymphadenitis, 
fever, orchitis 

• Hydrocele, chyluna, elephantiasis of 
legs arms, genitalia, or breasts 

• Characteristic microfilariae in the 
blood 

• Eoslnophilia, positive skin or comple- 
ment fixation tests 

nydrocele and elephantoid tissue 
changes In persons residing in endemie 
areas are usually filarial in origin 
Definitive diagnosis depends upon dem- 
onstration of adult worms or micro 
fllariae, or positive skin tests or com- 
plement fixation tests Elephantiasis 
in those who have visited endemic areas 
only briefly is rarely due to fllariasis 
Many infections are asymptomatic and 
detected only by blood examination 
Diagnosis of early cases is often diffi- 
cult because attacks of lymphangitis 
adenitis, and fever are transitory 
microfilariae may be rare in the blood 

General Considerations. 

Fllariasis is caused by infection with one 
of 2 filarial nematodes, Wuchereria bancreftl 
and Drugia malayi Infective larvae of B ms- 
layl are transmitted to man by the bite of cer- 
tain Mansonla and Anopheles mosquitoes ot 
south India, Ceylon, south China, and southeae* 
Asia. W. banerofti, widely distributed in the 
tropics and subtropics of both hemispheres, 1* 
transmitted by certain Culex and Aedes mo** 
qultoes Over a period of months, adult 
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■: of both species mature In or near the super- 

1 flclal and deep lymphatics and lymph nodes. 

: The adults produce large numbers of mottle 

2 larvae (microfilariae), which appear in the 
1 peripheral blood. Microfilariae of W. ban- 

croftl are found In the blood chiefly at rdght 
► (nocturnal periodicity), except for a nonperiodic 
•• variety in the South Pacific. B. malayl micro- 
1 filariae are usually noctumally periodic but 
maybe seroi-periodic (present at all times 
with a slight nocturnal rise). While man Is the 
only vertebrate host for W. bancrofti, cats. 

. monkeys, and other animals may harbor B. 
malayi. Several other species of filarial 
worms infect man without causing important 
signs or symptoms The microfilariae of 2 
of these, Dlpetalonema perstans (African and 
South American tropics) and Mansonella oz- 
zardi (West Indies and South America), appear 
in the blood and must be differentiated from 
those of the pathogenic species. 

, Cliidcal Findings. 

A Symptoms and Signs. The early chnlcat 
rnanlfestatloBs are inflammatory, those of the 
plater stages are obstructive. Episodes of 
fever,'' with or without inflammation of lymphat- 
ics and nodes, occur at irregular Intervals tn 
typical early cases Persistent lymph node en- 
Urgement Is most eemmon in B. malayi infec- 
tions but occurs in some W. bancrofti endem- 
^ic areas. FunicuUtls and orchitis are common 
and abscesses may form at sites of lymphatic 
inflammation. Such episodes may occur inter- 
mittently for months or years before the first 
obstructive signs appear. The number and 
severity of these attacks, and the extent of the 
later changes, depends primarily upon the in- 
tensity of the infection, which in turn is re- 
lated to the length of residence in an endemic 
-sriia. piVewntwiw, j nrs’Aig' Ansrir 

Interference with normal lymphatic flow, in- 
clude hydrocele, scrotal lymphedema, lym- 
phatic varicea, and elephantiasis Chyluria 
may result from rupture of distended lymphat- 
ics Into the urinary tract. In the early stages 
of elephantiasis the tissues of the affected 
part are edematous and soft, later, with skin 
hypertrophy and subcutaneous connective tis- 
I Sue proliferation, the part becomes hard. As 
the Bwelllftg enlarges, sometimes to enormous 
®Ise. the skin surface folds and fissures. 
Bancroftian elephantiasis frequently involves 
the legs and genitalia, less often the arms and 
breasts, in B. malayi Infections elephantiasis 
of the legs below the knees Is most common 
and genital structures are rarely affected 


B. Laboratory Findings Eosinophilla 
(10-30%, higher with B. malayi) Is usual Intlie 
early stages, the count falls, sometimes to 
normal, as elephantiasis develops. Microfi- 
lariae are rare in the blood in the first 2-3 
years after infection, abundant as the disease 
progresses, and again rare in the advanced 
obstructive stage Laboratory diagnosis usu- 
ally requires demonstration of microfilariae, 
which roust be differentiated from the non- 
pathogenic species Both day and night blood 
specimens should be examined Diagnosis can 
also be made by finding adult worms in biopsy 
specimens, but these should be taken only 
from lymphatics of the extremities Removal 
of nodes may further impair drainage from the 
affected area. When microfilariae cannot be 
found, skin and complement fixation tests are 
fairly satisfactory for diagnosis Skin tests 
are the more reliable (only 10% false-positive) 

Differential Diagnosis. 

Diagnosis of the early febrile and ln^am^ 
matory episodes may be difficult, particularly 
when the patient has moved away from an en- 
demic area Filanal fumculltis, orchitis, 
and epididymitis may suggest gonococcic in- 
fection. but there is no urethral discharge in 
the uncomplicated case Among the late man- 
ifestations, elephantiasis may be confused with 
herma. Milroy's disease, multiple lipoma- 
tosis, severe congestive heart failure, venouii 
thrombosis, and obstructive lesions of the 
lymphatics, which may produce nonfilanal 
elephantiasis of the extremities. The last 3 
named can be distinguished readily from file* 
riasie Multiple lipomas may produce a mas- 
sive soft lumpy swelling of the proximal part 
of a limb In contrast, the filarial lesion 
starts distally and becomes hard as it en- 
iV.*gvfw .IWruyV iisi’- 

ally Involves both legs below the knees The 
skin (s smooth, there is no eosfnophilia, and 
the patient often has never visited the tropics 

Treatment. 

A. General Measures Bed rest is Indi- 
cated during febrile and local Inllsmmstory 
episodes Antibiotics should be given for 
secondary infections, particularly abscesses 
over Inflamed nodes Suspensory bandaging 
is a valuable palliative measure for orchitis, 
epididymitis, and scrotal lymphedema. Treat 
imld edema of a limb with rest, elevation, and 
firm bandaging. Chyluria usually requires no 
treatment except rest. 
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B Surgical Measures Surgical removal 
of the clephantold scrotum, \ulva, or breast 
Is relatively easy and the results are usually 
satisfactory Surgery for limb elephantiasis 
is difficult and the results are often disappoint- 
ing Attempt operation only if the sv.o!len 
limb severely limits the ability of the patient 
to earn a living 

C Specific Measures Dlcthylcarbama- 
slne (Hetraeari®) Is the drug of choice The 
usual dosage is 3 mg /Kg body weight orally 
t 1 d for 21 days Use a single dose on the 
first dav and regulate suhsetjuent dosage to 
minimize allergic reactions common early 
In treatment as microfilariae are killed The 
drug Itself is nontoxic in usual doses Micro- 
filariae are rapidly destroyed but the drug 
his only a limited action on the adult worms 
Since mlcrofUarial relapses often occur 3-12 
months after treatment, control of the infec- 
tion may require several courses over 1-2 
years The principal value of the drug Is In 
eliminating the patient as a source of Infection 
Drug treatment will not significantly influence 
the course of advanced fUariasls 

Prognosis 

In early and mild eases the prognosis is 
good if the patient leaves the endemic ares or 
If transmission In the area Is reduced by con- 
trol measures (mosquito control and drug 
treatment of human Infections) Surgical 
treatment of genital elephantiasis often pro- 
duces satisfactory results For severe ele- 
phantiasis of a limb the prognosis is less 
favorable 


Itaghavcn N G S bothers Fllartasls 
Epidemiology-pathogenesis, chemotherapy 
vector-control Bull World Health Organ 
16 553 64, 1S57 

Wilson T Fllarvaste in Malaya - a general 
review Trans Roy Soc Trop Med & Hyg 
55 107-29, 1961 


LOlAStS 


Lolasis is a common and distinctive dis- 
ease of tropical Africa caused by the filarial 
nematode, Loa loa The Intermediate host, 
Chrysopa a biting fly. carries the Infection 
from man or monkey to man Infective larvae, 
introduced by the biting fly. develop Uito adult 
worms In about 12 months it is the adult 
worms migrating through subcutaneous tissues 


which cause the symptoms of lolasis, not the 
larval microfilariae In the bloodstream 

Many Infected persons remain synpiom 
free, others develop severe allergic reaction 
to the infection and sometimes emotional d j 
turbances The first definite sign of the d's 
ease is the appearance of a Calabar swellirg 
or the migration of a worm across the eye 
The swelling is a temporary, usually painless 
subcutaneous edematous reaction often seven' 
inches in diameter. The overlying and sur- 
rounding skin is often reddened irritated and 
pruritic The swelling may migrate a few 
inches before disappearing, more often it re- 
mains in one place for several days and then 
subsides The reaction occurs most frequently 
on the hands forearms, and around the eye« 
but it may appear anywhere Some patients 
experience Calabar swellings at Infrequent In 
tervals others as often as twice a week Mi- 
gration of the worm across the eye produces a 
foreign body sensation often with conslderab’e 
Irritation Migrating worms are sometimes 
visible in subcutaneous tissues elsewhere in 
the body Generalized urticaria edema of* 
whole limb extensive erythema, and general 
ited pruritus have been reported in some pt 
tlents 

The adult worni may be recovered frora tiit 
eye or skin (rarely) or microfilariae imj b» 
found in daytime blood films (20-30% of pa- 
tients) Complement fixation and skin teats 
are often useful in diagnosis The eesinofWl 
count is elevated, varying between 10-40% or 
more 

Surgical removal of adult worms is aoae* 
times possible but the most satlafactory treat 
ment is with dlethylcarbamazlne (fletrazan®) 
a relatively nontoxic drug Optimal dosage if 
3 mg /Kg body weight t i d after meals for 
21 days Because allergic reactions (fever. 

urticaria, rashes pruritus) are common early 

in treatmenl (prcfcably as a result of rapid 
killing of microfilariae) use only a single dose 
on the first day of treatment and regulate sub- 
sequent dosage according to the patient s m* 
action Antihistamine therapy Is often help'J* 
early In the course of treatment 

The prognosis is good with treatment 
Without treatment, lolasis is annoying and tw* 
comfortable but rarely life-endangering 
encephalitis rarely occurs. 

Gordon, R M. , A others The problem of 
lolasis in West Africa. Trans.Boy Soe 
Trop Med.&Hyg 44 11-41. 1950. 


CITTANEOUS LARVA MIGRANS 
{Creeping Eruption} 


DRACONTIASIS 

(Guinea Worm Infection, Dracunculosls) 


Creeping eruption, prevalent throughout 
the tropics and subtropics, is caused by the 
lanae of the dog and cat hookworms, Ancyl- 
ostoma braziUense and A. canmum It is a 
common infection of man m the southeastern 
United States, particularly where people com^ 
In contact with moist sandy soU (beaches, chil- 
dren's sand piles) contaminated by dog or cat 
feces. The larvae may Invade any skin sur- 
face, but the hands or feel are usually affected. 
The larvae may remain active in the skin for 
several weeks or months, slowly advancing but 
rarely moving more than a few inches from the 
penetration site. Eventually, if not killed by 
treatment, the larvae die and are absorbed. 
Soon after invasion of the skin, mimite 
Itchy erythematous papules appear at the aitea 
of entry. Two or 3 days later characteristic 
serpiginous eruptions begin to form as larval 
migration starts These Intensely pniritic le- 
sions may persist for several months as ml- 
graUon continues. The parasite usually lies 
slightly ahead of the advancing end of the erup. 
tlon. Veaieulatlon and crusting commonly 
occur In the later stages. About SOTo of patients 
develop transient pulmonary Infiltrates and 
eoslnophilla, possibly representing larval mi*' 
gratfon through the lungs There are no con- 
sistent laboratory findings in most cases 
The early stages may be confused with 
hookworm ground itch, Schistosoma dermatitis, 
skin reactions to larval Strongyloldes, and re- 
actlopa to various larval fly infestations Alter 
serpiginous lesions develop there should be 
little difficulty in diagnosis 

Simple transient cases usually do not re- 
quire treatment The larvae must be killed to 
provide relief in severe or persistent cases 
Freezing ahead of the eruption with ethyl chlo- 
ride spray or COj snow is often effective 
Other methods Include local injecClons of 
chloroquine or quinacrlne (Atabrine®) and ap- 
plication of ethyl acetate collodion to the skin 
over the larvae. Systemic treatment with dl- 
cthylcarbamazine (Hetrazari®) in doses of 2-4 
rag. /Kg body weight provides relief but is not 
curative Antihistamines are helpful in con- 
trolling pruritus, and antibiotic ointments may 
be necessary to treat secondary Infections. 

When treatment is unsuccessful, symptoms 
may persist for several months. Barring rclti- 
fection, however, eventual recovery Is certain. 

Wright, D,, k E. Gold* Loffler’s syndrome 
associated with creeping eruption (cutane- 
ous helminthiasis); report of 26 cases. 

Arch. Int.Med. 78:303-12, 1S46. 


Dracuneulus zoedinenslB is a nematode 
parasite of man found through northern and 
central Africa, southern Asia, and northeast- 
ern South America It occurs in the Caribbean 
but is not seen in the United States except in 
imported cases Man is infected by swallowing 
water containing the Infected Intermediate host, 
the crustacean Cyclops, which is common In 
wells and ponds in the tropics Larvae escape 
from the crustacean in the human host and ma- 
ture in the connective tissues After mating 
the male worm dies and the gravid female, now 
I meter (40 inches} or more in length, moves 
to the flurface of the body The head of the 
BWvw reaches the skin sarJace, a blister 
develops and ruptures, and the uterus dis- 
charges great numbers of larvae whenever the 
ulcer comes in contact with water. Larv’al 
discharge continues intermittently for as long 
as 3 weeks until the uterus is empty. The fe- 
male worm then dies and is either extruded or 
absorbed In the absence of secondary infec- 
tion the ulceration heals in 4-6 weeks from 
onset 

Clinical effects are produced only by the 
female worm Multiple infections occur, but 
the usual infection is with a single worm. 
Several hours before the head appears at the 
skin surface local erythema and tenderness 
often develop in the area where emergence is 
to take place In some patients there may be 
systemic symptoms at this time, Including 
urticaria, generalized pruritus, nausea, vom- 
iting, and dyspnea As the blister forms and 
ruptures these symptoms subside. The tissues 
surrounding the ulceration which remains after 
rupture of the blister frequently become indu- 
rated, reddened, and tender, and since 90% of 
the lesions appear on the leg or foot the patient 
often must give up walking and work. Unin- 
fected ulcers heal in •4-6 weeks, but secondary 
infection is so common that the course ts often 
prolonged. 

Secondary Infection Is the rule and may 
cause development of an abscess which eventu- 
ally involves deep structures. Ankle and knee 
joint Infection and deformity Is a common 
complication In some areas. If the worm is 
broken during removal sepsis almost always 
results, leading to cellulitis, abscess forma- 
tion, or septicemia. 

When a worm is not visible in the ulcer 
the diagnosis may be made by detection of 
larvae in fluid expressed from the moistened 
ulcer A skin test Is available, but its value 
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as a dla^ostlc aid is not established Eoslno- 
philla of about 10^3 often accompanies the symp- 
toms before blister formation Calcified guin> 
ea worms are occasionally revealed as chance 
findings during x-ray examination of persons 
in endemic areas 

Treatment. 

A General Measures The patient should 
be at bed rest with the affected part elevated 
Cleanse the lesion and control secondary in- 
fection with antibiotics Apply wet compresses 
continuously to hasten discharge of all larvae 
from the u'erus of the worm This may re- 
quire 1-2 days 

B Surgical Removal Make multiple in- 
cisions under local anesthesia along the worm 
tract, and remove the entire worm carefully 
This method has the advantage of speed, but 
the disadvantage that x-ray (using a contrast 
medium in the tract) is usually necessary to 
locate the worm Give antihistamines pre- 
operatlveiy to control allergic symptoms 
arising from manipulation or rupture of the 
worm Before surgery the worm may be 
killed by injections of mercury bichloride, 
acriflavlne, or chloroform, but this is prob- 
ably not necessary 

C Removal by Extraction With patience 
this time-honored method Is safe and effective, 
but it has the disadvantage of being stow The 
head of the worm is identified and tied to an 
applicator stick with a thread The worm is 
gently wound on the stick, a little at a time 
The extraction may require a week or more 
The stick and worm should be covered with 
sterile dressings Injections of phenothiazine 
in olive oil I M are said to cause partial ex- 
trusion of the worm and hasten the extraction 


Elliott, M. : A new treatment for dracontiasis. 
Trans. Roy.Soc.Trop Med.iHyg 35 291- 
301. 1942. 


ONCHOCERCIASIS 


Man and Slmullum black flies are the 
natural hosts of Onchocerca volvulus, a filarial 
nematode found In many parts of tropical Africa 
and in localized areas of Central America and 
northern South America, Including southern 
Mexico, the hlghlatxia of Guatemala, and east- 
ern Venezuela. The biting fly Introduces in- 
fective larvae which develop slowly in the cu- 


taneous and subcutaneous tissues of man riies 
are infected In turn by picking up mlcrofiUrlse 
while biting Adult worms may live for years 
frequently in fibrous nodules which develop 
around one or more of the parasites. Micro- 
filariae, motile and migratory, may be found 
in the skin, subcutaneous tissues, lymphatics, 
the conjunctivas, and other structures oftbe 
eye 

Intensity of infection determines the ex- 
tent and severity of the clinical picture. After 
an incubation period of several months to one 
year, skin manifestations appear in up to 40^ 
of patients. Localized or generalized prurihu 
IS common, usually causing scratching and 
skin excoriation Pigmentary changes, skin 
thickening, and hcheniflcation may appear 
later Erysipeloid or papulovesicular erup- 
tions are sometimes seen Subcutaneous nod- 
ules develop around adult worms, hence they 
appear at a later stage of the infection The 
nodules, usually painless, consist of fibrous 
tissue surrounding one or many living or dead 
worms Common sites are over bony promi- 
nences on the trunk, thighs, shoulders, arms, 
and head Few patients have more than 3-6 
nodules The most common esrly ocular find- 
ing is a superficial punctate keratitis Vseeu* 
lar paonus, iritis, and eyclltls are serious 
later manifestations While certain retinal 
changes atrophic choroiditis, and optic 
atrophy are seen in patients with onehoeercl- 
asts, some investigators doubt that these le- 
sions are actually due to the infection 

Eesinophills of 15-50';% is common Aa- 
piralion of nodules will usually reveal eggs 
and microfilariae, and adult worms may be 
demonstrated in excised nodules Microfila- 
riae are not found in the blood, but can be Iden* 
tified jn skin or conjunctival snips or In skin 
shavings The snip is performed by tenting 
the skin with a needle and cutting off a bit of 
skin above the needle tip A blood-free shaving 
may be cut with a razor blade from the top of 
a ridge of skin firmly pressed between thumb 
and foi-efinger The snip or shaving Is exam- 
ined In a drop of aallne under a coverslip on a 
slide Shavings or snips should be taken from 
several sites over bony prominences of the 
scapular region, hips, and thighs In ocular 
onchocerciasis a slit lamp will usually reveal 
many microfilariae in the anterior chamber 
Complement fixation and skin tests arc of 
doubtful value because of high false-positive 
reaction rates 

Glaucoma and cataracts arising from 
iritis and cyclltis may cause blindness Pos- 
terior segment lesions seen in patients *ith 
onchocerciasis may also cause blindness. 
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Surgical removal of nodules is not cura- 
tive, but removes many adult worms and Is 
particularly justifiable when nodules are lo- 
cated close to the eyes. Nodulectomy may also 
be Indicated for cosmetic reasons. 

Dlethylcarbamazine (Hetrazan®, Banoclde®) 
is almost nontoxic and fairly effective Give 
3 mg./Kg. body weight orally t.i d. for 21 
days. To prevent severe allergic symptoms 
which may be provoked early in therapy as 
microfilariae are rapidly killed, start treat- 
ment with small doses and increase dosage 
over 3-4 days When the eyes are Involved 
particular caution is necessary, starting with 
a single daily dose of 0 25 mg /Kg Use anti- 
histamines to control allergic symptoms 

One course of diethylcarbamazine will 
eradicate the infection in about 40% of patients 
and halt progression In the remainder Two or 
3 courses will cure almost all cases. 

Suramin sodium Is more effective than 
diethylcarbamazine in eradicating infection In 
a single course, but it has the dlsadirantage of 
potential renal toxicity {proteinuria, casts, 
red cells) Henal disease la a contraindication 
For adults give I Gm. of a 10% solution in dis- 
tilled water 1 .V. every 4-7 days to a total dose 
of S-lOGm. Start treatment with a test dose 
of 0. Z Gm 

With chemotherapy, progression of sU 
forms of the disease usually can be checked 
The prognosis is unfavorable only for those 
patients seen for the first time with already 
far-advanced ocular onchocerciasis. 


Adams, A.R.D,, &others* Symposium on 
onchocerciasis. Trans. Roy, Soc.Trop. 
Med, JiHyg. 52:95-134, 1958. 


GNATHC»TOMlASIS 


Gnathostomiaeis is an Infection due to the 
nematode parasite, Gnathostoma spinigerum, 
which ia found only in eastern and southern 
Asia. Dogs and cats are the normal hosts, the 
crustacean Cyclops and fish serve as Inter- 
mediate hosts. Man is infected accidentally 
by eating infected raw fish In man the imma- 
ture worm migrates continually until it dies or 
Is removed. 

A single migratory subcutaneous swelling 
is the most common manifestation. The usu- 
ally painless swelling, caused by the migratli^ 
worm, is firm, pruritic, and variable in size. 
It may appear anywhere on the body surface, 
remain in that area for days or weeks, or 


wander continually. Internal organs, the eye,, 
and the cervix may also be Invaded. Occasion" 
ally the worm becomes visible under the skin 
Spontaneous pneumothorax, leukorrhea, 
hematuria, hemoptysis, paro:^sroal coughing, 
and edema of the pharynx with dyspnea have 
been reported as complications 

A high eosinophilia accompanies the infec- 
tion Specific skin testing antigens are avail-' 
able as a diagnostic aid, but final diagnosis 
usually rests upon Identification of the worm. 

Surgical removal at the worm when it ap' 
pears close to the skin surface is the only ef- 
fective treatment Chemotherapy has not 
proved successful, although symptoms may bd 
relieved by the use of diethylcarbamazine 
(Hetrazan®) as for filariasls 

The prognosis Is usually good However, 
complications such as pneumothorax and 
pharyngeal edema may be dangerous m the 
absence of good medical care 


Daengsvan, S, : Human gnathostomiasis in 
Siam with reference to the method of pre- 
vention J.Parasltol 35’116-2l, 1949. 
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ARTHROPOD INFECTIONS 


MYIASIS 


MylasSs is infestation w-lth the larvae of 
various species of flies Specific myiases, in 
which the fly larvae are parasitic, developing 
only »n living flesh (e g , botflies, screw- 
worm flies), cause the most serious lesions 
They are widely distributed fe g , horse, 
cattle, and sheep botflies), but a few species 
are prominent in specific geographic areas, 
e g , the flesh-fly Wohlfahrtia vigil of the 
northern United States and adjacent Canada, 
and the human botfly (Dermatobla hominls) in 
Mexico and tropical South America, which, 
like the tumbu-fly of Africa (Cordylobla anthro- 
pophaga) produces large boll-like swellings, 
and the primary screw-worm (CalUtroga 
homlruvorax, Cochllomyia amerlcana) of 
tropical and sub-tropical America, which in- 
vades tissues with astonishing speed In the 
so-called seml-speclflc myiases, the larvae 
developing (usuaU> ) in decaying flesh may in- 
vade wounds or cavities In intestinal or ac- 
cidental myiases the larvae or eggs are inges- 
ted or the eggs are laid at the body orifices 
Nasal, oral, ocular, and aural myiases 
are produced by invasion of these tissues by 
larvae of the primary screw-worm {C homini- 
vorax, warm parts of the Western Hemisphere), 
the Old World screw-worm (Chrysomyia, ori- 
ental and Ethiopian), sheep botfly {Oestrus 
ovis, world-wide), or flesh-flies {Wohlfahrtia 
magmfica, Mediterranean to U S S R ) 

Other flies may invade secondarily There 
may be extensive tissue destruction 

Intestinal myiasis (various species) is 
world-wide in distribution, but most cases 
have been recorded In India. Genitourinary 
myiasis due to migration of larvae {many spe- 
cies) into the bladder or vagina is rare 

The clinical manifestations are nonspecific, 
and are ascrlbable to progressive Inflamma- 
tion, often with great irritation, of the appro- 


priate cavity. Gastrointestinal disturbances 
may include vomiting and melena, and larvaf 
are commonly passed In the ieces spontaneoas- 
ly. In the conjunctival sac or lacrimal duct 
the nasal cavity or sinuses, or the oral cavi'j, 
larvae may be seen by appropriate methods 
Removal of larvae by irrigation is freques: 
ly made more effective by instilling S-lCft 
chloroform in milk or light vegetable oil for 
30 minutes This is best done after a preLa- 
inary lavage Continue with appropriate trea'- 
ment to encourage healing In Intestinal myi- 
asis. victims often also harbor one or more 
species of helminth. Purges and vermifuges 
should be accompanied by efforts to mlnlirl:* 
further infestation. 


Ocular Myiasis. 

Conjunctival infestation with fly larvae 
occurs frequently in the tropics but Is rare In 
the U.S Several species of flies have been 
Incriminated l,arvae Invade the conjunctival 
sac and produce a nonspecific inflammalery 
reaction If they spread throughout the eye 
and orbit, the Inflammatory reaction and em 
tual necrosis become severe. Dcstnietlcn ef 
the orbital contents and bony walls of the ortit 
with invasion of the meninges may occur. 

Extreme itching and irritation are the 
cardinal symptoms The conjunctiva is red 
and excoriated. Numerous elongated white 
larvae are seen, especially in the fomices. 

Treatment consists of mechanical re- 
moval of the larvae after first InstlUmg co- 
caine. which has a paralyaing effect upon 
them If the larvae can be removed when Ihej' 
arc few in number, the course of the disease 
Is automatically terminated If they are al- 
lowed to multiply, the prognosis is extremely 
poor inasmuch as they Invade the tissues out 
of reach of any form of treatment. In euch 
cases, destruction of the bony orbital wall and 
its contents frequently occurs. 

James, M.T. • The Ries that cause niyla»|^3 
man. Dept. Agric. Mfscell.Publ. 631, 19 
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Infectious Diseases: Mycotic* 

Carfyn Haida 


COCCmiOIDOMYCOSIS 


Essefrtials of Diagnosis 

• Influenza-llke Illness with malaise, 
fever backache, headache, and cough 

• Pleural pain 

• Arthralgia and periarticular swelling 
of knees and ankles 

• Erythema nodosum or erythema multi- 
forme 

• Dissemination (rare) may result In 
raenlngitlB or granulomatous lesions 
in any or all organs 

• X-ray findings vary widely from pneu- 
monitis to cavitation 

• Positive akin test, serologic tests 
useful, spherules containing endospores 
demonstrable In sputum or tissues 

Coccidioidomycosis should be con- 
sidered ift the dlfCerential diagnosis of 
any obscure Illness In a patient who has 
lived In or visited an endemic area 
The symptoms of primary coccidioido- 
mycosis resemble those of pneumonitis 
caused by viral or bacterial Infections 
and other mycotic infections Exten- 
sive pulmonary disease Is Indistinguish- 
able from some forms of tuberculosis 
and malignancy Lesions resulting 
from dissemination resemble tubercu- 
losis, syphilis, bacterial osteomyelitis, 
neoplasms, and other mycoses 

General Considerations. 

Coccidioidomycosis results from the in- 
halation of arthrospores or mycelial fragments 
of Coccldloldes immitis, a fungus which grows 
in soil in certain arid regions of the south- 
western United States. Mexico, and localized 
areas in Central and South America 

About SfTa of infections are subclinical and 
unrecognized other than by the subsequent de- 
velopment of a positive coccidioldin skin test. 


■Superilclal mjeoaes are discussed in Chapter 


In the remaining cases, symptoms may be of 
severity warranting medical attention. Fewer 
than 17» show dissemination, but among these 
patients the mortality rate is high. 

Clinical Findings, 

A, Symptoms and Signs- Symptoms of 
primary coccidioidomycosis occur in about 
40®» of infections These vary from mlW to 
severe and prostrating. The onset (after en 
incubation period of 10-30 days] is usuallythst 
of a respiratory tract illness with fever and 
occasionally chills. Pleural pain is common 
and usually severe Muscular ache, bsclcaehe. 
and headache may be severe. Nasopharyngitis 
may be followed by bronchitis aceompanfed by 
a dry or slightly productive cough, Weatoes* 
and anorexia may become marked, leading to 
prostration A morbilliform rash may 8ppe*f 

1- 2 days after the onset of symptoms. 

Arthralgia accompanied by periarticular 
awelllngs, often of the knees end ankles. U 
common Erythema nodosum may appear 

2- 20 days after onset of symptoms. Erythe»s 
multlforrae may appear on the upper extreail- 
tles, head, or thorax Breath sounds maybe' 
come bronchial in nature, especially in the 
severely ill patient Persistent pulmonary 
lesions, varying from cavities and abscesses 
to parenchymal nodular densities or bronchi* 
ectasis, occur in about 5% of diagnosed 

About 0. 1% of the white patients and iS ^ 
the nonwhite are unable to localize or control 
Infection due to C. Immitis Symptoms in pro' 
gressive coccidioidomycosis depend upon the 
site of dissemination. Any or all organs ^7 
be Involved Pulmonary findings usually 
come more pronounced, with mediastinal 
hilar lymph node enlargement, cough, and in* 
creased sputum production. Pulmonary ab 
scessea may rupture into the pleural space, 
producing an empyema. Extension to bones 
and akin may take place, and pericardial an 
myocardial extension is not unusual. 

Lesions In the bones are often In the 
prominences and the ends of long bones. T" 
ankle, wrist, and elbow joints are comnioniy 
Involved, Meningitis occurs In about 2S^ c 
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disseminated cases Subcutaneous abscesses 
and verrucous skin lesions are especially com- 
mon in fulminating cases, Lymphadenitis may 
occur and may progress to suppuration Medi- 
astinal and retroperitoneal abscesses are not 
uncommon 

B Laboratory Findings In primary eoc- 
ctdloldomycosis there may be a moderate 
leukocytosis and eoslnophilla The sedimen- 
tation rate Is elevated, returning to normal as 
the infection subsides If the sedimentation 
rate persists or Increases, there is danger of 
progressive disease A coccidloidin skin test 
becomes positive within 1-3 weeks after onset 
of symptoms Precipitin antibodies appear in 
most symptomatic infections but disappear 
alter 1-2 months Complement-fixing anll- 
bodlea appear later, but peravet longer The 
prognosis is good if this titer falls Demon- 
strable antibodies in spinal fluid are pathog- 
nomonic for coccidioidal meningitis Spinal 
fluid findings include Increased cell count with 
lymphocytoais and reduced sugar Spherules 
filled with endospores may be found in ctintcat 
spoeimens These ehould be cultured only by 
trained technicians using safety precautions 
because of the danger of laboratory infection 

C X-ray Findings X-ray findings vary 
but patchy and nodular Infiltrations are the 
moat common Hilar lyraphadenopathy may be 
visible. There may be primary pleural effu- 
sion Thin-walled cavities may appear 

Complications . 

Pulmonary infiltrations persisting for 6 or 
more nceks Should be suspected of possible 
progression, especially with increase In area, 
enlargement of mediastinal and hilar nodes, 
cavity enlargement, and hemoptysis Pro- 
gressive disease Is more likely to appear In 
Negroes, Filipinos, and Mexicans Pregnant 
women of any race are also more vulnerable to 

dissemination 

Treatment. 

Bed rest is the most Important therapeutic 
measure for the primary infection This 
should be continued until there is a complete 
regresBlon of fever, a normal sedimentation 
rate, clearing or stabilization of pulmonary 
radiologic findings, and a lowering of the com- 
plement fixation titer. These precautions arc 
especially Important for patients in whom the 
rate of dissemination is high General symp- 
toiratlc therapy is given as needed 

There Is no specific therapy for patients 

disseminated disease Amphotericin B 
(Fungilone®) has proved effecth e in some pa- 


tfeatfi and should be tried The drug is sus- 
pended in 500 ml of 5% dextrose In distilled 
water (not saline) and administered I V over 
a 6-8 hour period The adult dally dose is 50 
mg , but since this drug has toxic properties 
(including renal toxicity) therapy should begin 
with no more than 25 mg daily and then be in- 
creased slowly Therapy should be continued 
for 1-2 months. Interrupting or reducing the 
dosage or giving the drug on alternate days If 
toxic reactions are noted 

Thoracic surgery is indicated for giant, 
Infected or ruptured cavities Surgical drain- 
age is also useful for subcutaneous abscesses 
Exclsional surgery may be used to remove any 
focus or source of proliferating spherules 
Amphotericin B should be given for 3-4 weeks 
before and after surgery 

Prognosis 

The prognosis is good, but persistent pul- 
monary cavities may present complications 
Before amphotericin B became available the 
prognosis for disseminated coccidioidomycosis 
was poor, with a mortality rate approaching 
50%. 


Piese. M J. Coccidioidomycosis Thomas 
1958 

Harrell, E R , h F C Bocobo Modem treat- 
ment of the systemic fungus diseases 
Clin Pharm & Therap 2 104 34, 1960 
Wilson, J.W, Therapy of systemic fungous 
Infections in 1961 Arch Int Med 108 292- 
316, 1961. 


HISTOPLASMOSIS 


Essentials of Diagnosis 

« Asymptomatic to severe respiratory 
symptoms with malaise, fever, cough, 
and chest pain 

• Ulceration of naso- and oropharynx 

• Hepatomegaly, splenomegaly, and 
lymphadenopathy 

• Anemia and leukopenia 

• Diarrhea In children 

• Positive skin test, positive serologic 
findings, small budding fungus cells 
found within reticuloendothelial cells, 
culture confirms diagnosis. 

Tuberculosis as well as most dis- 
eases from which it must be differenti- 
ated must be considered in the differ- 
ential diagnosis of histoplasmosis In 
addition hepatosplenomegaly suggests 
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arrebiasis and leishmaniasis Lymph 
node enlargement resembles Hodgkin s 
disease, leukemia, and lymphosarcoma 
Th** blood findings may suggest various 
blood dyscrastas or Infectious mono- 
nucleosis Oral lesions may resendjle 
syphilis neoplasms leishmaniasis, 
Vincent s angina, or other fungal in- 
fections 

General Considerations. 

Histoplasmosis is caused b) Histoplasma 
capsulatum, a fungus which has been isolated 
from soil in endemic areas (central and east- 
ern United States. eastern Canada. Mexico, 
Central America, South America, Africa, and 
Southeast Asia) Infection takes place pre- 
sjmably by inhalation of spores or mycelial 
fragments These convert into small budding 
cells which are engalfed by phagocytic cells vn 
the lunge The organism proliferates and may 
be carried by the blood to other areas of the 
body 

Clinical Findings 

A Symptoms and Signs Most eases of 
histoplasmosis are asymptomatic or mild and 
80 are unrecognized Past infection Is recog- 
nized by the development of a positive histo- 
plasmin skin test and occasionally by pulmo- 
nary and splenic calcification Symptomatic 
infections may present mild Influenza-like 
characteristics, often lasting 1-4 days Signs 
ard eyirptoros of pulmonary Involvement are 
usually absent even In patients who subsequently 
show areas of calcification on chest x-ray 
Moderately severe Infections are frequently 
diagnosed as atypical pneumonia These pa- 
tients have fever, cough, and mild chest pain 
lasting S-IS days Physical examination is 
usually negative X-ray findings are variable 
ar.d nonspecific 

Severe Infections have been divided Into 3 
groups (1) Acute histoplasmosis frequently 
occurs in epidemics It Is a severe disease 
with marked prostration, fever, and occasional 
chest pain, but no particular symptoms relative 
to the lungs even when x-rays show severe 
disseminated pneumonitis The illness may 
last from one week to 6 months, but is almost 
never fatal. (2) Acute progressive histoplas- 
mosis is usually fatal within 6 weexs or less 
Symptoms usually consist of fever, dyspnea, 
cough, loss of weight, and prostration Diar- 
rhea is usually present In children Ulcers of 
the mucous membranes of the oral pharynx 
may be present. The liver and spleen are 
nearly always enlarged, and all the organs of 
the body arc involved (3) Chronic progressive 
histoplasmosis may continue for years It ts 


usually seen In older patients In whom It hai 
been mistaken for tuberculosis The lungs 
show chronic progressive changes, often w‘ti 
cavities. The disease closely resembles 
chronic tuberculosis, and occasionally the pa- 
tient has both diseases. Chronic histoplas- 
mosis appears to be primarily confined to tte 
lungs, but all organs of the body are involved 
ui the terminal stage. 

B. Laboratory Findings- In the moderate- 
ly to severely HI patient the sedimentation nt* 
IS elevated Leukopenia is present, withs 
normal differential count or neutropenia 
Most patients with progressive disease shev 
a progressive hypochromic anemia. Comple- 
ment-fixing antibodies can be demonstrated, 
and a change in titer is of use In progrosis 

Treatment. 

There is no specific therapy. Bed rest 
and supportive care are indicated for the pri- 
mary form Normal activities should not be 
resumed until fever has subsided. Hesectlon 
of lung tissue containing cavities has been use- 
ful Amphotericin B {Fungizone'*^) (as for coc- 
cidioidomycosis) has proved useful for some 
patients with progressive hlstoplssmosis. 

Progsosls. 

The prognosis is excellent for primary 
pulmensry histoplasmosis, only fair in local- 
ized Infection, and poor In untreated general- 
ized infection. 

Loosli, C C. Histoplasmosis. J. Chronic 
Dis 5 473-88, 1937 

Rubin, H , others The course and prog- 
nosis of histoplasmosis. Am J, Med. 27 
270-88, 1959 


CRYPTOCOCCOSIS 

(Torulosis) 


Cryptococcosis, a chronic disseminated 

infection which frequently Involves the CNS. « 
caused by Cryptococcus neoformans This Is 
an encapsulated, budding, yeast-llke fungus 
which has been found in soil and In pigeon ne * 
Human infection is world-wide 

It is believed that most infections are 
acquired by inhalation In the lung the infec- 
tion may remain localized, heal, or dlsseci 
Inate. Upon dissemination lesions may form 
In any part of the body, but involvcmentof t e 
CNS Is most common and is the usual cause 
death Generalized meningoencephalitis oc" 
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curs more frequently than localized granuloma 
in the brain or spinal cord. Solitary localized 
lesions may develop In the skin and rarely in 
the bones and other organs. 

Cryptococcosis was at one time believed 
to be invariably fatal, but some cases (espe- 
cially pulmonary) of spontaneous resolution 
have been reported. The incidence of fatal 
cases, on the other hand, is increasing ae a 
result of increased numbers of infections in 
susceptible debilitated individuals. 

In pulmonary cryptococcosis there are no 
specific signs or symptoms, and many patients 
are nearly asymptomatic. The patient may 
present a subacute respiratory infection with 
low-grade fever, pleural pain, and cough. 
There may be sputum production. Physical 
examination usually reveals signs of bronchitis 
or pulmonary consolidation. X-rays common- 
ly show a solitary, moderately dense infiltra- 
tion In the lower hall of the lung field, with 
little or no hilar enlargement. More diffuse 
pneumonic Infiltration, also In the lower lung 
fields, or extensive peribronchial infiltration 
or miliary lesions, may also occur. 

CNS Involvement usually presents a his- 
tory of recent upper rcspiratoiy or pulmonary 
infection, Increasingly painful headache is 
usually the first and most prominent symptom 
Vertigo, nausea, anorexia, ocular disorders, 
and mental deterioration develop Nuchal 
rigidity is present, and Kemlg's and Brud- 
ztnski's signs are positive Patellar and 
Achilles reflexes are often diminished or ab- 
sent 

Cutaneous lesions are variable In appear- 
ance Acneiform lesions are more commonly 
seen These enlarge slowly and ulcerate, of- 
ten coalescing with other lesions to cover a 
Urge area. Bone lesions are painful, and the 
area is olten swollen. Eye involvement may 
result from direct extension along the sub- 
arachnoid space into the optic nerve 

A mild anemia, leukocytosis, and in- 
creased sedimentation rate are found Spinal 
fluid findings include Increased pressure, 

*nany white cells (usually lymphocytes), bud- 
*1101 encapsulated fungus cells, increased 
protein and globulin, and decreased sugar and 
chlorides. The organism is readily seen In 
an India ink preparation. 

There is no specifio therapy for crypto- 
coccosis. Amphotericin B (Fungizone®) (as 
for coccidioidomycosis) has been successful 
In some cases when therapy was begun before 
extensive Involvement of the CNS took place. 
Surgical resection of pulmonary granulomas 
has been successful. 


Uttman, M. L. ; Cryptococcosis. Current 
concepts and therapy. Am. J. Med. 27:976' 
98, 1959. 


NORTH AMERICAN BLASTOMYCOSIS 


Blastomyces dermatitidis causes this 
chronic systemic fungus infection Because 
most infections have a history of pulmonary 
lesions, infection probably takes place follow- 
ing inhalation of fimgus-laden dust. The dis- 
ease occurs more often in men and in a geo- 
graphically delimited area of central and east- 
ern United States and Canada (rarely In Mexico). 

Mild or asymptomatic cases have not been 
found When dissemination takes place, le- 
sions are most frequently seen on the skin, 
in bones, and in the CNS although any or all 
organs of the body may be attacked 

Little Is known concerning the mildest 
pulmonary phase of this disease. Cough, 
moderate fever, dyspnea, and chest pain are 
evident in symptomatic patients These m&y 
disappear or may progress to a marked de- 
gree with bloody and purulent sputum produc- 
tion, pleurisy, fever, chills, less of weight 
and prostration Radiologic studies usually 
reveal massive densities projecting irregular- 
ly from the mediastinal nodes, which are 
markedly enlarged Raised, verrucous cu- 
taneous lesions which have an abrupt down- 
ward sloping border are usually present m 
disseminated blastomycosis The surface is 
covered with miliary pustules The border 
extends slowly, leaving a central atrophic 
scar. In some patients only cutaneous lesions 
are found These may persist untreated for 
l<mg periods, with a gradual decline in the pa- 
tient's health Bones - often the ribs and 
vertebrae - are frequently Involved These 
lesions appear both destructive and prolifer- 
ative on x-ray Symptoms referable to CNS 
involvement appear In about one-third of cases. 
The viscera may be invaded, but rarely the 
gastrointestinal tract. 

Laboratory findings usually include leuko- 
cytosis, hypochromic anemia, and elevated 
sedimentation rate The organism is found In 
clinical specimens as a 5-2qu. thick-walled 
cell which may have a single bud. It grows 
readily on culture. Complement-fixing anti- 
body titer is useful for prognosis. 

There la no specific therapy for blasto- 
mycosis, Amphotericin B (Fungizone®) (as 
for coccidioidomycosis) appears to be the best 
drug available for treatment. Hydroxystll- 
bamidinc, desensitlzatlon with an autogenous 
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vaccine, and Iodide therapy have proved efTec- 
tlve in sorre cases Surgical procedures may 
be successful for the removal of cutaneous 
lesions persistent cavities or other localized 
pulmonary lesions 

Blastomycosis is a serious disease. Care- 
ful follow-up for early evidence of relapse 
should be made for several years so that Am- 
photericin B therapy may be resumed Pa 
tients whose disease is hmlted to localized 
cutmeojs lesions have the beat prognosis in 
that they show a better immunologic response 
to their infection 


Baum, G L . & J Schwarz North American 
blastomycosis Am J M Sc 238 S61 83 
1959 

Harrell, E R , & A C Curtis North Amer- 
ican blastomycosis Am J Med 27 7o0 66, 
1959 


SOUTH AMERICAN BLASTOMYCOSIS 


Blastomyces (Paracoccidioides) brasiiien 
sis Infections have been found only in patients 
who have resided in South or Central America 
Ulceration of the naso- and oropharynx is 
usually the first symptom Papules ulcerate 
and enlarge both peripherally and deeper into 
the subcutaneous tissue Extensive coalescent 
ulcerations may eventually result In destruc- 
tion of the epiglottis, vocal cords, and uvula 
Extension to the lips and face may occur Eat- 
Ing and drinking are extremely painful Skin 
lesions, usually on the face, may occur Van 
tble In appearance, they may have a necrotic 
central crater with a hard hyperkeralotic bor- 
der Lymph node enlargement always follows 
mucocutaneous lesions, eventually ulcerating 
and forming permanent draining sinuses 
Lymph node enlargement may be the present- 
ing symptom, with subsequent suppuration and 
rupture through the skin In some patients 
gastrointestinal disturbances are first noted 
Although the liver and spleen become enlarged, 
there is a lack of specific gastrointestinal 
symptoms Cough, sometimes with sputum, 
indicates pulmonary involvement, but the signs 
and symptoms are otten mild, even though 
x-ray findings indicate severe parenchyma- 
tous changes in the lungs 

The extensive ulceration of the entire 
gastrointestinal tract prevents sufficient In- 
take and absorption of food Most patients be- 
come cachectic early. Death usually results 
from associated malnutrition 

Laboratory findings Include elevated sedi- 


mentation rate, leukocytosis with a neutro 
philia showing a shift to the left, and some- 
times eostnophllla and monocytosis Seroloj'c 
results arc variable A high titer usually la- 
dlcates progressive disease, a descending 
titer Is a favorable sign The fungus Is foud 
In clinical specimens as a spherical cellvUdi 
may have many buds arising from It Colonial 
and cellular morphology are typical on culture 
The prognosis for South American blasto 
mycosis has been poor. Amphotericin B 
(Fungizone®) (as for coccidioidomycosis) has 
been used recently with considerable succe's 
Sulfadiazine and triple sulfonamides In dalir 
doses of 2-4 Gm have been used for control 
and occasional cures have been reported fol 
lowing months or years of therapy Relapses 
are frequent when the drug is stopped Dnjg 
toxicity with prolonged high dosage is comiroi 
Rest and supportive care are of value in pro 
motlng a favorable immunologic response 


CANDIDIASIS 

(Moniliasis) 


Candida albicans may be cultured from 
the mouth, vagina, and feces of about 2(f% of 
the population It is more frequent in deb li* 
tated individuals Thrush, perl&che, vagtoliii 
cutaneous lesions (frequently In Intertrlglnw>* 
areas) onychia, and paronychia are common 
Systemic infection especially bronchial o*" 
pulmonary disease, is usually found in patlwti 
with a history of other pulmonary disorders 
diabetes mellltus or general debilitation or 
In those who have undergone prolonged anti 
biotic therapy Candida albicans is a l«quert 
secondary invader In other types of Infeeticsi 
Mucous membrane and cutaneous Infec- 
tions are discussed elsewhere in this book 
Bronchial candidiasis is mild with pcrsistert 
cough and sputum production X-ray shows 
nonspecific peribronchial thickening Pulmo- 
nary disease is more serious, with fever, 
mght sweats, chest pain and occasional pfru 
ral effusion Cough becomes more productive 
Hemoptysis occasionally occurs Two or 
more lobes may be involved The character 
istic signs of bronchial pneumonia orlohar 
pneumonia develop as the disease progresses 
The severity of the disease can be Judged b) 
the size and extent of the lesions on x-raT 
Systemic Infection may foUow recslcltra 
skin oral, or gastrointestinal Infections, ^ 
Is often associated with other serious deblU 
tatlng conditions Blood stream Invasion ©*7 
result In vegetations on the heart valves 
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rseningitle, and brain abscesses^ as all as 
lesions in the kidney and other or^ns. 

Candida albicans is seen in sputum as 
gram-positive budding cells (2. 5-6p) and as a 
pseudomycellutn. It grows readily In culture. 
Only when C . albicans Is present in large 
numbers in fresh sputum and the patient has 
no oral lesions can the diagnosis of bronchial 
or pulmonary candidiasis be entertained. 
Justification must include ruling out all other 
possible causes of pulmonary disease, since 
C, albicans is a frequent secondary Invader 
r.V. administration of amphotericin B 
(Fungizone®) (as for coccidioidomycosis) Is 
necessary in serious pulmonary and systemic 
infections. Associated oral, gastrointestinal, 
and cutaneous lesions should be treated with 
amphotericin B (Fungizone®) or nystatin (Myco- 
Btatin®) mouthwash, tablets (500,000 units 
t.i.d.), and lotions. Gentian violet, 1%, In 
10-2O7« alcohol, Is also effective for oral, cu- 
taneous. and vaginal lesions Antibiotic ther- 
apy should be discontinued If possible The 
correction of underlying factors may be suf- 
ficient to control candidiasis without specific 
therapy. All patients with candidiasis should 
be carefully examined for diabetes melUtus 
The prognosis Is good if the underlying 
predisposing factors are corrected 


Doblas, B.: Moniliasis in pediatrics. Am.J. 

Dl8.Child.94*234-5l, 1957. 

Louiia, D.B,, Jc P, Blrteen: Amphotericin B 
In treatment of disseminated moniliasis. 

J. A. M, A. 174*273-9. 1960. 


NOCARDIC6IS 


Nocardiosis includes a variety of diseases 
caused by the actinomycetes, Nocardia aster- 
oides and N. braslllensis, and several species 
of Streptomyces formerly classified as Nocar- 
dia. These organisms are normal inhabitants 
of soil. Infection takes place by accidental 
Introduction into the skin or by inhalation. 
Nocardiosis is world-wide in distribution, and 
Infection has been recorded in many animals, 
When Introduced Into the skin, any of these 
fungi may produce an indurated lesion In which 
abscesses form and drain to the exterior (my- 
cetoma), Pulmonary infection is caused only 
by Nocardia asteroldes. Subsequent dissemina- 
tion may involve all organs. 

Pulmonary Involvement usually begins 
’^th malaise, loss of weight, fever and night 
sweats. Cough and production of purulent 
sputum are the chief complaints. X-ray 


shows massive areas of consolidation, usual- 
ly at the base of both lungs. Small areas of 
rarefaction caused by abscess formation with- 
in these consolidated masses may lead to mul- 
tiple cavities. The lesions may penetrate to 
the exterior through the chest wall. Invading 
the ribs. Pleural adhesions are common 

Dissemination may involve any organ. 
Lesions In the brain or meninges are most 
frequent, and such dissemination may occur 
following any minor pulmonary symptoms. 
Dissemination Is common In debilitated pa- 
tients. 

An increased sedimentation rate and 
leukocytosis with Increase in neutrophils are 
found in Bystemlc nocardiosis. N asteroldes 
IS usually found as delicate, branching, gram- 
positlve filaments which may be partially acid- 
fast. In mycetoma the various Nocardia spe- 
cies are usually found as granules in pus. 
Species identification is made by culture. 

Nocardiosis generally responds to 4-B 
Gm of sulfadiazine daily This may be in- 
creased to 8*9 Gm in severely ill patients 
Sensitivity tests should be used to determine 
the appropriate antibiotic, which should be 
administered concurrently In large dosage. 
Response Is slow, and therapy should be con- 
tinued for several months after all ellRleal 
manifestations have disappeared. Surgical 
procedures such as drainage and resection 
may be imperative 

The prognosis for systemic nocardiosis 
is poor when diagnosis and therapy are delayed 


Murray, J.P., Mothers: The changing spec- 
trum of nocardiosis. Am.Rev.Resp.Dis. 
83-315-30. 1961 


ACTINOMYCCSIS 


Actinomyces Israeli (A. bovis) occurs in 
the normal flora of the mouth and tonsillar 
crypts. It is an anaerobic, gram-posltlve. 
branching filamentous organism resembling 
bacteria in that the filaments (In in diameter) 
readily fragment Into bacillary forms. In dis- 
eased tissue these filaments are seen as a 
compact mass called a “sulfur granule. " 

When introduced into tissue and associated 
with bacteria, A. Israeli becomes a pathogen. 
Hard, indurated, granulomatous, suppurative 
lesions develop which give rise to sinus tracts. 

The most common site of Infection is the 
cervicofacial area (about 60^0 of cases), and 
infection typically follows extraction of a tooth 
or other trauma. Lesions may develop In the 
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gastrointestinal tract or lungs following inges- 
tion or inhalation of the fungus from ita en- 
dogenous source in the mouth 

Cervicofacial actinomj costs develops slow- 
ly The area becomes markedly Indurated and 
the merlying skin becomes reddish or cyanotic 
The surface Is irregular Abscesses develop- 
ing within and eventually draining to the surface 
persist for long periods Sulfur granules may 
be found In the pus There is usually little 
pain unless there is marked secondary Infec 
tion Trismus indicates that the muscles of 
mastication are involved X ray reveals even 
tual involvement of the bone with rarefaction 
ns well as some proliferation of the underlying 
bone 

Abdominal actinomycosis usually causes 
pain in the ileocecal region spiking fever and 
chills intestinal colic vomiting and weight 
loss Irregular masses in the Ileocecal area 
or elsewhere In the abdomen may be palpated 
Sinuses draining to the exterior may develop 
X-ray may reveal the mass or enlarged viscera 
Vertebrae and pelvic bones may be invaded 
Thoracic actinomycosis begins with fever 
cough and sputum production The patient 
becomes weak loses weight nay have night 
sweats and dyspnea Pleural pain may be 
presen* D)8phagla can result from medi- 
astinal involvement Multiple sinuses may 
extend through the chest wall to the heart or 
into the abdominal cavity Ribs may be in- 
volved X-ray shows massive areas of con 
solidatlon frequently at the bases of the lungs 
The sedimentation rate may be elevated In 
patients with progressive disease Anemia 
and leukocytosis are usually present The 
anaerobic gram positive organism may be 
demonstrated as a granule or as scattered 
branching gram positive filaments in the pus 
Anaerobic culture Is necessary to distinguish 
A Israeli from Isocardia species Specific 
Idemification by culture is necessary to avoid 
confusion with nocardiosis because specific 
therapy differs radically 

Penicillin is the drug o' choice One to 6 
million units are given 1 M each day for at 
least 6-8 weeks In severe Infection as much 
as 12 million units/day may be given Pro- 
longed massive therapy is necessary In order 
to push effective levels of the drug into the 
abscesses where the organtsm Is found Sul- 
fonamides may be added to the regimen as 
well as streptomycin which will control as- 
sociated gram negative organisms Broad- 
spectrum antibiotics should be considered only 
if sensitivity tests show that the organism is 
resistan* to penlclUin Immediate ameliora- 
tion o' symptoms or prompt improvement can- 
no* be expected because of the chronic nature 


of this disease Therapy should be contlnu-il 
for weeks to months after clinical manifesU 
tions have disappeared in order to ensure ecr* 
Surgical procedures such as drainage and re 
section are of great benefit 

With penicillin and surgery the progrosU 
is good The difficulties of diagnosis, ho« 
ever, may permit extensive destruction of tii 
sue before therapy is started 


Peabody, J W &J H Seabury Actinoaiy 
cosis and nocardiosis A review of basic 
differences in therapy Am J Med 28 *3 
IIS, 1960 


SPOROTRICHOSIS 


Sporotrichosis is a chronic fungal infec 
tion caused by Sporotrichum schenkil It is 
world wide In distribution most patients are 
people whose occupation brings them In con 
tact with soil, plants, of decaying wood In 
faction takes place when the organism U Intro 
duced by trauma into the skin, often on the 
hand arm or foot 

The most common form of sporotrlchos!* 
begins with a hard nontender subcutaneous 
nodule This later becomes adherent to the 
overlying skin ulcerates (chancrlform) and 
may persist for a long time Within a few d*}» 
to weeks similar nodules usually develop 
along the lymphatics draining this area and 

these may ulcerate The lymphatic vessel* 
become indurated and are easllv palpable 
The Infection usually ceases to spread before 
the regional lymph nodes are Invaded and 
blood borne dissemination is rare The gen 
eral health of the patient is not affected Some 
patients complain of considerable pain Skin 
Infection may not spread through the lymph** 
icB but may appear only as warty or papulaf 
scaly lesions which may become pustular 

Pulmonary sporotrichosis presents do 
characteristic findings Patients may h* 
asymptomatic although pleural effusion hilar 
adenopathy, fibrosis, caseous nodularity a-h 
cavitation have been reported 

Disseminated sporotrichosis 
picture of multiple, hard subcutaneous 
scattered over the body Theae become so 
but rarely rupture spontaneously Lesion* 
may also develop In the bones, joints mu* 
cles, and viscera 

There are no specific Uboratory finding* 
Cultures are necessary to establish the dl*g 
nosls A skin test with heat-killed vaccine o 
sporotrlcbin is positive 
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Potassium Iodide taken orally In increas- 
ing dosage promotes rapid healing, although 
the drug Is not fungicidal. Give as the satur- 
ated solution, 5 drops t. i, d. , after meals, 
increasing by 1 drop per dose until 40 drops 
t.l-d. are being given. Continue for 2 weeks 
or until signs of the active disease have dis- 
appeared The dosage is then decreased by one 
drop per dose until 5 drops are being given, 
and then Is discontinued. Care must be taken 
to reduce the dosage if signs of lodlsm appear. 
Amphotericin B (Fungizone®) I.V. (as for 
coccidioidomycosis) has been effective In sys- 
temic infection, Griseofulvln (Gnfulvln®), 

1-2 Gm. orally per day, has been reported to 
be effective In localized lymphatic sporotricho- 
sis. Surgery is usually contraindicated except 
for simple aspiration of secondary nodules 
The prognosis is good for all forms of 
sporotrichosis except the disseminated type, 
when decreased natural resistance probably 
plays a role. 


Scott, S.M., Peasley, E.D,, &T.P. Crymes: 
Pulmonary sporotrichosis. Report of 2 
cases with cavitation, New England J.Med 
265:453-7, 1961. 


CHROMOBLASTOMYCC6IS 


Chromoblastomycosis Is a chronic, prin- 
cipally tropical fungal infection caused by 
several species of closely related fungi having 
a dark mycelium (Cladosponum (Hormoden- 
drum) spp. and Phialophera sp ]. In nature 
these fungi grow as filamentous saprophytes jn 
soil and on decaying vegetation 

The disease progresses slowly before the 
development of clinically characteristic lesions. 
Lesions occur most frequently on a lower 
extremity, but may occur on the hands, arms, 
and elsewhere. The lesion begins as a papule 
Or ulcer. Over a period of months to years 
the lesions enlarge to become vegetating, 
papillomatous, verrucous, elevated nodules 
with a caullflower-Uke appearance or wide- 
spread dry verrucous plaques. The latter 
lesions spread peripherally with a raised, 
verrucous border leaving central atrophic 
scarring. The surface of the active border 
contains minute abscesses. Satellite lesions 
may appear along the lymphatics. There may 
be extensive secondary bacterial infection with 
a resulting foul odor. Some patients complain 
of itching. Elephantiasis may result if there 
is marked fibrosis and lymph stasis In the 
limb. 


The tangus is seen as brown, thick-walled, 
sjdierical. sometimes septate cells in pus. 

The type of spore formation found in culture 
determines the species. 

Surgical excision and skin grafting have 
been necessary in the past, however, 5 mg. 
of amphotericin B (Fungizone®) per ml. of 2% 
procaine injected directly into the lesion sev- 
eral times a week has proved curative. Tat- 
tooing a solution of amphotencm B into the 
lesion with a vibrapuncture apparatus has also 
resulted m cure. Potassium iodide (as for 
sporotrichosis) and calciferol (50,000 units 
twice a week) have been reported to be useful 
m early cases when there is little fibrosis. 

The prognosis is favorable If the disease 
is diagnosed and treated tn its early stages 


Costello, M.J., De Peo. C.P.. &M.L. 
Littman Chromoblastomycosis treated 
with local infiltration of amphotericin B 
solution Arch.Dermat. 79*184'90, 1959. 


MYCETOMA 

(Maduromycosis & Actinomycotic 
Mycetoma) 


Maduromycosis is the term used to de- 
scribe mycetoma caused by the higher fungi. 
Actinomycotic mycetoma is caused by Nocardia 
and Streptomyces sp The many species of 
causative fungi are found m soil Organisms 
are introduced by trauma in barefoot people. 
Mycetoma may occur on the hand and other 
parts of the body also With time, the subcu- 
taneous lesions develop sinuses which drain to 
the surface as well as deep into muscle and 
bone. The fungus is compacted into a granule 
which drains out in the pus 

The disease begins as a papule, nodule, 
or abscess which over months to years pro- 
gresses slowly to forro multiple abscesses and 
sinus tracts ramifying deep into the tissue. 

The entire area becomes indurated, and the 
sldn becomes discolored. Open sinuses or 
atrophic scars are scattered over Its surface. 
Secondary bacterial infection may result in 
large open ulcers. When x-rayed, destructive 
changes are seen In the underlying bone. Ex- 
tensive fibrosis in the tissue causes elephanti- 
asis. Fain is not a serious complaint until the 
disease Is far advanced. 

The fungus occurs as white, yellow, red, 
or black granules in the tissue or pus, Alicro- 
scopic examination assists in the diagnosis. 

The granules of Nocartla and Streptomyces 
consist of delicate, gram-positive branching 
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filaments l(i In diameter Maduromycosis 
caused by the higher fungi has granules con- 
sisting of hyphae 5fi In diameter interspersed 
with large thick-walled chlamydospores 

The prognosis is good for patients with 
actinomycotic mycetoma since they usually re- 
spond well to sulfonamides and sulfones espe- 
cially if treated early Give sulfadiazine or 
triple sulfonamides 4-S Gm dally, and In- 
crea<!e to 10-12 Gm dally if the patient is able 
to tolerate this dosage Diamlnodiphenylsul- 
fone (Avlosulfon®), 100 mg twice dally after 
meals or other sulfones have been reported 
to be effective Grlseofulvin (Giifulvin-^) In 
dally oral dosage of 1 2 Gm has also been 
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reported to be curative All of these m»dici 
tlons must be taken for long periods of lime 
and continued for several months after clinic 
cure to prevent a relapse Surgical procedur 
such as drainage assist greatly in healing 
There is no specific therapy for maduro 
mycosis and at present the prognosis Is poo 
Sulfones have been reported to be elfeclWe It 
isolated cases Surgical excision of earl; le 
sions may prevent spread Amput’ition is 
necessary in far-advanced cases 
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Collagen Diseases & Diseases 
of Unknown Etiologg 

Milton J Chotton 


COLLAGEN DISEASES 


SYSTEMIC (DISSEMINATED) LUPUS 
ERYTHEMATC»US 


A variety of names (e g . coUagen dls- 
easee. diffuse vascular diseases, viscera 
angiitldes. and diffuse connective tissue dis- 
eases) have been given to a group of diseases 
which appear to have In common a pathologic 
involvement of mesenchymal tissues Rheu- 
matic fever, rheumatoid arthritis, dissemi- 
nated lupus erythematosus, periarteritis 
(polyarteritis) nodosa, scleroderma, 
myositis, and glomerulonephritis are the chief 
members of this group of rather Ul-defi^d 
but probably Interrelated diseases rf3f unknown 
etiology The dlfferentlaUon of these dls- 
orders Into definite clinical categories is often 
very difficult, and In many instances the diag- 
nosis can be established only after prolonged 
painstaking observation 

Anatomic, histologic, and immunologic 
findings often overlap in the coUagen diseases 
There is some evidence that hyperimmune 
reactions (e.g , to drugs, chemicals, and in- 
fections) play a contributing role in etiology, 
although the pathologic reaction in the connec- 
tive tissues Is probably caused by a wide vari- 
ety of as yet undetermined agents The fact 
that several of the collagen diseases are as- 
sociated with auto-lmmune responses provides 
Information of great speculative inter^t re- 
garding the pathogenesis of these disorders. 
Genetic factors must certainly be consldet^d 
as contributing to the auto-lmmune states in 
which the Immune mechanism of a given in- 
dividual may paradoxically injure or even 
destroy his own specific tissues . ... 

Rheumatic fever, rheumatoid arthrlUs. 
and glomeruloncphrftis are discussed In otner 
sections of this book. 


Essentials of Diagnosis 

. Occurs predominantly In young women 

• Symptoms and signs referable to multi- 
ple organ systems 

• Weakness, malaise fever, and weight 

loss .. 

• Erythematous rash on face or other 
areas exposed to sunlight 

• Anemia, leukopenia, hyperglobulin- 
emia. and Increased ESR. 

• LE cells may be demonstrated in blood 
and other tissues 

Since systemic lupus erythematosus 
involves many organ systems It may be 
confused with a wide variety of dis- 
eases. especially musculoskeletal. 

dermatologic, and hemato ogle dis- 
orders It must also be differentiated 
from many acute and chronic infectious 
diseases 

Oeneral Considerations. 

° , a »»- 

.rfecliou. inflammatory 

„ lm-ol«aa tha va.oalar 'f 

o, many organs a rasultant multiplicity o! 
local and systemic manifestations Although 
tS iwojts not too™, the disease m.y be 
tati.t«l o? aggravated by 

foreign proteins or exposure to solar or ultra 
Zlx riilaUon. and possibly hy psych fo 


725 



726 Si stemlc Lupus Erythematosus 


systemic lupus erythematosus Pathologtc 
changes are usually nonspecific, but include 
widespread vascular and perivascular fibri- 
noid changes, disseminated arteritis, verru- 
cous endocarditis, and focal or diffuse 
glomerulonephritis Polyserositis and gen- 
eralized lymphadenitis are found in over 50% 
of cases The most characteristic histologic 
findings are the so-called lupus erythema- 
tosus (LC) cells and the apparently related 
extracellular masses of homogeneous purple 
nuclear breakdown material (hematoxylin 
bodies) 

Clinical Findings 

A Symptoms and Signs 

1 Acute ' The onset Is rapid and the 
course Is fulminant Prostration, fever, 
symmetric malar erythema (“butterfly rash”), 
generalized lymphadenopathy, basilar pneu- 
monia. pleural effusion, tachycardia, gallop 
rhythm pericarditis hepatosplenomegaly, 
nephritis musculoskeletal aches and pains, 
delirium, psychosis, convulsions, coma, and 
Unally death may occur within a few weeks 

2 Chronic - In occasional instances the 
onset is rapid and the disease later becomes 
chronic but most frequently the onset Is in- 
sidious and the disease is subject to remis- 
sions and exacerbations over a period of many 
years 

(IJSystemic reaction* Weakness, mal- 
aise, fever, and weight loss may occur. 

(2) Skin Discoid lupus erythematosus 
may occasionally precede the systemic focus 
of the disease Conversely, discoid lesions 
may develop during the course of the systemic 
disease Erythema of exposed surfaces, es- 
pecially symmetric malar erythema, is the 
most common manifestation of systemic lupus 
erythematosus, but purpura, subcutaneous 
nodules, angioneurotic edema, alopecia, vit- 
iligo, or hyperpigmentation may occur 

lT)Xymph nodes Half of patients have 
generalized lymphadenopathy 

(4) Lungs Pleurisy, with or without ef- 
fusion, Is common 

(5) Cardiovascular system* Pericarditis, 
with or without effusion, may occur Myo- 
carditis with tachycardia, gallop rhythm, and 
disturbances of rhythm may result in heart 
failure, Raynaud's phenomenon is common, 
and gangrene may occur, 

(6) Gastrointestinal system* There may 
be anorexia, nausea and vomiting, diarrhea, 
abdominal pains, and bloody stools Hepato- 
megaly occurs In about one-third of patients, 
splenomegaly Is less common. 


(7) Kidneys* Early, a focal glomeruUtls 
may produce only a mild pyuria This may 
later progress through the subacute and ter* 
minal phases of glomerulonephritis. 

(8) Musculoskeletal system* Myalgia an! 
arthralgia occur in almost all patients Abon 
onc-thlrd of patients will develop a polyar- 
thritis which Is indistinguishable from rheu- 
matoid arthritis 

(9) CNS Involvement of the CNS inaj vary 
from mild neurotic traits to psychosis, con- 
vulsions, or coma 

B Laboratory* Findings A mild to moder- 
ate normochromic normocytic anemia is found 
In the majority of patients Hemolytic anemia 
occurs infrequently, but may be severe Mild 
leukopenia with “shift to the left" Is common 
The sedimentation rate is high in almost all 
cases, often even during periods of remission 
Serum globulin is increased In about 50^ of 
cases, usually in the alpliaj and gamma frac- 
tions Many other serum protein abnormali- 
ties of unknown significance have been de- 
scribed Liver function tests are frequently 
abnormal. Biologic false positive STS are 
found in 207 j of cases Protein, white cells, 
red cells, and casts in the urine reflect the 
type and degree of renal involvement. 

Finding the characteristic LE cell in 
venous blood or in other tissues may be of 
considerable value in diagnoals, although the 
LE cell is not pathognomonic. An absence 
of LE cells does not rule out the diagnosis of 
systemic lupus erythematosus. The LE cell 
which Is apparently due to a factor In the 
plasma of patients with systemic lupus ery- 
thematosus, 18 typically a polymorphonuclear 
leukocyte containing a large globular mass of 
homogeneous reddish purple material (when 
stained with Wright’s stain) which fills a larf* 
portion of the cell This material may also 
occur extraccllularly 

Treatment. 

A Corticosteroids and Corticotropin 
(See p 583. ■) These drugs may exert a very 
favorable and often remarkable effect, but 
the results are variable Treatment la usu- 
ally more effective in the early phases of the 
Illness. Many patients obtain marked tem- 
porary baneflts during acute episodes or whe*i 
there is involvement of vital organs. Larg® 
doses may be necessary, and may be life* 
saving. Opinion still differs about whether 
these drugs should be withdrawn alter acute 
attacks subside or continued indefinitely * 
maintenance basis. 
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B. Other General Measures* A high- 
caloric, Wgh-vltamln diet Is advised Iron 
salts or blood transfusions may be necessary 
to correct anemia. Patients should be advised 
against undue exposure to sunlight or to other 
ultraviolet radiation. If Raynaud’s phenom- 
enon exists, protect against exposure to cold 
Appropriate anti -infective treatment should be 
Instituted for pneumonia or other infections 
Salicylates and other analgesics and physical 
therapy may be indicated In the management of 
musculoskeletal aches and pains Renal dis- 
ease is treated according to the type and se- 
verity of the involvement. 

Course & Prognosis. 

The disease may be fulminant, with a 
rapid progression of severe symptoms leading 
to death In a few weeks even with treatment 
More frequently, the disease follows an epi- 
sodic pattern with recurrent involvement of 
one or more organ systems over a period of 
many years. Longevity of patients with the 
chronic Illness may be Increased by proper 
corticosteroid therapy. 


Dubois, £.L.: Current therapy of systemic 
lupus erythematosus. A comparative eval- 
uation of corticosteroids and their side- 
effects with emphasis on fifty patients 
treated with dexamethaeone. J. A.M.A. 
173:1633-40, I960. 

Holman, H.R. ; TheL.E. cell phenomenon. 

Advances Int.Med. 10:231-42, 1960. 

Larson, D.L.j Syatemlc Lupus Erythematosue 
Little, Brown. 1961. 

McCombs, B.P., AJ.F. Patterson* Factors 
influencing the course and prognosis of 
systemic lupus erythematosus. New Eng- 
UndJ. Med. 260:1195-1204, 1959. 


PERIARTERITIS 
(POLYARTERITB) NODOSA 


Essentials of Diagnosis. 

• Symptoms and signs referable to multi- 
ple organ systems. 

» Weakness, malaise, fever, weightless^ 

• Renal involvement, bypertension,asth- 
ma, heart failure, cutaneous eruptions', 
abdominal pain, musculoskeletal aches 
and pains, peripheral neuritis. 

• Proteinuria and hematuria, leukocy- 
tosis, eoslnophiUa, elevated sedimen- 
tation rate, hyperglobulinemia. 

• Biopsy of painful areas may show ne- 
crotizing arteritis. 


Since periarteritis nodosa involves 
the blood vessels of many organ sys- 
tems it may be confused with many dis- 
eases, especially musculoskeletal, 
dermatologic, hematologic, and other 
collagen disorders It must also be 
differentiated from many acute and 
chronic infections. 

General Considerations. 

PeriarterxtlB nodosa is a nonlnfectious in- 
flammatory disease of unknown etiology with 
varymg manifestations of multiple organ sys- 
tems characterized by widespread segmental 
inflammation of small and medium-sized ar- 
teries. In a few cases there Is a history of 
drug sensitization. The arterial lesions 
occur most frequently In the kidneys, mus- 
cles, peripheral nerves, heart, gastrointes- 
tinal tract, and liver, although any organ may 
be Involved. Microscopically, there Is a seg- 
mental necrosis, fibrous changes, and leuko- 
cytic infiltration, with or without eosinophils. 

Clinical Findings. 

A. Symptoms and Signs; The mode of 
onset, clinical findings, and the course of the 
disease may be hl^ly variable. The moat 
common findings are hypertension, renal dis- 
ease, musculoskeletal aches and pauis. and 
peripheral neuritis. Other manifestations in- 
clude fever, malaise, weakness, weight loss, 
bronchial asthma, bronchial pneumonia, an- 
gina, congestive failure, nausea, abdominal 
pain, hematemesis, and meiena. Skin lesions 
may include papular eruptions, puiTJura, vesi- 
cles, bullae, or subcutaneous periarterial 
nodules. 

B. Laboratory Findings* Leukocytosis and 
mild normocytie anemia are common. Eosino- 
phllia may occur but Is not so characteristic 
as was formerly supposed. The sedimentation 
rate and the serum globulin level are frequent- 
ly elevated. Proteinuria, hematuria, pyuria, 
and casts are common urlnajy findings. 

Biopsy of multiple sections of muscle 
from painful areas may establish the diag- 
nosis, although negative pathologic findings 
do not necessarily rule out the possibility of 
the disease. 

Differential Diagnosis. 

The diagnosis of periarteritis Is suggested 
by the very mullIplJclty of clinical Involvement. 
PeriartTltts must be differentiated from the 
other anglitldes such as systemic lupus ery- 
thematosus, scleroderma, and Wegener’s 
granulomatosis, and from rheumatic fever, 
riieamatoid arthritis, glomenilonephritia, and 



728 Dermatomyositls 


pyelonephritis It may at tunes be confused 
with acute and chronic Infections the lym 
phomas and other granulotratoua diseases 

Treatment 

Treatment Is symptomatic and supportive 
Corticotropin and the corticosteroids may 
occasionally be beneficial Intercorrent In 
fections may be treated with antibiotics 

Prognosis 

The disease usually runs a fulminating 
course with death often occurring within a 
few months after diagnos s In occasional ui 
stances the patient may live comfortably for 
several years especially with corticosteroid 
therapy 


Dahl E V Baggenstoss AH £■ J H 
DeWeerd Test cular lesions of periar 
teriils nodosa with special reference to 
diagnosis Am J Med 28 222 8 1960 
Nuaum J W Jr fc J W Nuaum Sr 

Polyarteritis nodosa Statistical review of 
175 cases from the literature and report of 
a typ cal case Arch Int Med 94 942 
SS 1954 

Report to the Medical Research Council by the 
Collagen Diseases and Hypersensitivity 
Panel Treatment of polyartentts nodosa 
with cortisone results (1) after one year 
and (2) after three years Brit M J 1 608 
II I9o7 and 1 1399 1400 1960 


DIFFUSE SCLERODERMA 


Scleroderma is a chronic mesenchymal 
disease of undetermined origin characterized 
by connective tissue proliferation in the dermis 
and In multiple internal organs The onset la 
Insidious Stillness ol the hands sweating of 
the hands and feet and Raynaud s phenomenon 
may be present for years before the condition 
becomes recognized The skin eventually be 
comes hard thick parchment like and 
glossy without evidence of pitting edema and 
the fingers and toes become fixed in position 
Gradually the entire Integument becomes In 
voWed and ulceration pigmentation and 
widespread or local calcification of the skin 
(especially around the Joints) may occur 
Esophageal involvement with dysphagia may 
occur early Respiratory movement may be 
Impaired as a result o' sclerodermatous con 
strlcllon of the thorax and pulmonary fibrosis 
and reeurrerl bronchial pneumonia may occur 


Myocardial involvement may result In arr^ 
mlas or congestive heart failure The sedi 
mentation rate and serum globulin are eleva t 
Renal involvement is common and may lead to 
terminal uremia Proteinuria heroaturl, 
and casts are found frequently in later stages 
of the disease X rays show subcutaneous ci] 
clfication osteoporosis of bone and des rue 
tion of the distal phalanges Gastrointes liul 
X rays may show a loss of normal perisiala s 

Treatment is symptomatic and supportot 
Corticosteroids may be tried but they are usu 
ally ineffective 

The condition is usually slowly progres 
sive for many years Death Is usually due to 
renal or cardiac failure 


Blegelman P M Goldner F & T B 
Bayles Progressive systemic sclerosis 
(scleroderma) New England J hied 249 
45 58 1953 

Farmer RG Gifford RW Jr &EA 
Hines Jr Prognostic significance of 
Raynaud s phenomenon and other cllnicsl 
characteristics of systemic sclerodenns 
A study of 271 cases Circulation 21 1089 
95 1960 

Leinwand I Duryee AW & M N Richer 
Scleroderma (based on a study of ewer ISO 
eases) Ann Int Med 41 1003 41 1954 


DERMATOMYOSITB 


Dermatomyositls Is a chronic nonsup 
putative Inflammatory disease of undetennlnes 
origin which Involves primarily the skin 
striated musclca There is an unexplained 
high incidence of associated neoplastic d s 
ease in patients with dermatomyositls 
The onset although usually insidious 
may at times be acute Weakness latigo^ 
mild fever weight loss and muscular 
are early symptoms Diffuse erythema of th* 
face and neck may occur and a purplish per 
orbital edema is often noted Erythema w 
or without edema may occur in other skin 
areas especially the extensor surfaces oft « 
arms and legs Desquamation pigmentary 
changes anj subcutaneous calciflcatim' 
occur Aching tenderness and weakness © 
muscles Is characteristic Muscular Invo * 
ment may be generalized but is most mar e 
in the proximal muscles of the upper 
extremities Involvement of special muse e 
groups may result In ocular palsies 
phagia or respiratory embarrassment ^ 
t pie gastrointestinal ulcers may occur Tn 
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msy be a mild normocyilc anemia, increased 
sedimentation rate, and increased serum 
globulin Creatlnuria parallels muscle de- 
struction Biopsies show variable dermatitis 
and nonsuppurative inflammatory, degener- 
ative changes in muscles. 

Treatment Is symptomatic and supportive. 
Corticosteroids occasionally provide marked 
improvement 

The disease is usually moderately pro- 
gressive and crippling over a period of years, 
but it may at times be fulminating in nature 

Appropriate In/esttgatlons to rule out 
malignant neoplastic disease are indicated for 
all patients v/ho develop dermatomyoaltls In 
adult life. 


Everett, M.A., &A.C. Curtis* Dermato- 
myosltls* a review of J9 cases in adoles- 
cents and children. Arch. Int. Med. 100 70- 
6, 1957. 

Walton, J.N,, Adams* Polymyositis 

Williams & Wilkins, 1958. 

Williams, R.C. , Jr.: Dermatomyositls and 
malignancy; a review of the literature. 

Ann, Int.Med. SO 1174-81, 1959. 


NODULAR PANNICULITIS 
(Weber-ChrtsUan Disease) 


Weber-Chrlstian disease is a chronic, 
recurrent febrile disorder of undetermined 
cause with nodular panniculitis (inflammation 
of the subcutaneous fat) perhaps related to 
other mesenchymal disorders It occurs 
most frequently in women and is character- 
ized tkA. <sn)u«'se.'«t>e ^ 

tender, usually nonsuppurative subcutaneous 
nodules of greatly variable size on the but- 
tocks, thighs, or arms and less commonly on 
the trunk Early lesions suggest acute in- 
flammation, and are elastic and relatively 
fixed to deeper structures, later, lesions are 
more discrete, firm, and movable, further 
regression of nodules results in a pitting 
appearance of the skin The patient may be 
‘luite ill during the acute, febrile relapses 
HepatospJenomegaly may occur 

Laboratory studies are unreveallng The 
diagnosis is made by excision biopsy 

There is no effective treatment, although 
penicillin and the sulfonamides are reported 
to be of value. Corticosteroids are ineffective 


Hallahan, J.D., tT. Klein Relapsing febrile 
nodular nonsuppurative panniculitis (Weber- 
CTiristlan disease}, Ann.Int.Med.34*lI79- 
1200. 1951. 


Sbuman, C. R. • Relapsing panniculitis (Web®*"” 
Christian disease). Arch. Int, Med. 87 669- 
81, 1951. 


SYDENHAM'S CHOREA* 
(St. Vitus's Dance) 


Essentials of Diagnosis 

» Quick, jerky, involuntary, irregular 
movements of the face, trunk, and 
extremities 

• Galt and speech often markedly im- 
paired 

• Irritability restlessness and emo- 
tional instability 

• Mild muscular weakness, hypotonia 

• Associated rheumatic fever or resid-' 
uals 

Differentiate from tics and habit 
spasms which ere not related to rheu- 
matic fever and not associated with 
difficulty m articulation or muscle 
weakness Distinguish also from 
Huntington’s chorea, which is heredi-’ 
tary, occurs in sdult life, and is chsfl~ 
acterized by more rapid progression 
and mental deterioration 

General Considerations 

Sydenham s chorea is seen mostly in 
young persons and Is characterized by involun- 
tary irregular movements incoordination of 
voluntary movements, mild muscle weakness, 
and emotional disturbance The disorder la 
usually associated with rheumatic fever and 

clinical evidence of rheumatic fever are apt 
to be present 

Clinical Findings 

A Symptoms and Signs The patient be- 
comes irritable, excitable, restless, anS 
sleepless Grimacing, clumsy movements, 
and stumbling frequently occur Involuntary 
dysrhythmlc movements of the face, trunk, 
and ejrtremlties occur with varying severity 
These are sudden, quick, short, and jerlQ' 

Gait and speech may be affected Voluntary 
movement and excitement may aggravate the 
involuntary movements Affected limbs may 
be weak and hypotonic. 

Clinical evidence of rheumatic fever or 
rheumatic heart disease is often present 

*kor the diswssion of rheumatic fever, see 
P 179. 
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Dlfferentiat Diagnosis 

Tics or habit spasms are usually man! 
festcd as facial grimacing vrtth blinking 
smacking of lips and clicking noises and 
there is no difficulty in articulation no assoc! 
ated muscle v,eakness end no evidence of 
rheumatic fever Huntington s chorea is a 
hereditary disease of adult life characterized 
by chorea and mental deterioration it Is pro 
gressive and usually leads to death in about 
15 years 

Treatment 

Corticosteroids and corticotropin may 
shorten the course and ameliorate manlfeata 
tions Sedatives (such as phenobarbltal) or 
phcnothiazine tranquilizers are helpful in 
suppressing the involuntary movements of 
chorea 

Prognosis 

The acute p ase of chorea usually runs a 
limited course with maximum symptoms 2 3 
weeks after onset Gradual recovery occurs 
in about 2 3 months 


Kagan B M i. B Mirman Sydenham s 
chorea a syndrome for differential dlag 
nesls J Pcdlat 31 322 32 1947 


SICCA SYNDROME 
(Sjdgren s Syndrome) 


Sjogren s syndrome is a generalized con 
nective tissue disorder of undetermined etiology 
vidth multiple systemic Involvement Djyness 
of the eyes mouth and nose due to hypofunc 
tlon of tl c lacrimal and parotid glands is char 
acteristlc Unilateral or bilateral paroHd 
swelling may occur Weakness fatigue and 
musculoskeletal aches and pains are common 
Chronic polyarthritis often of a rheumatoid 
type may be present The syndrome has been 
described In association with such a wide van 
cty of other diseases that manifestations may 
be quite variable Increased sedimentation 
rate hyperglobullnemla (usually gamma 
globulin) and cryoglobulinemia are frequently 
observed Pathologic findings in the lacrimal 
salivary and submucous glands consist prln 
clpall) of lymphocytic and plasma cell InfU 
tratlon with atrophy of the glandular tissue and 
diminution of secretions Arteritis and perl 
arteritis may occur In the viscera and lymph 
nodes 


Many treatment methods have been pro 
posed but results have not been unlfonnlj' 
good Local treatment of eye dryness Ttth 
irrigating solution or artificial tears (methyl 
cellulose 0 12'^o in saline) instilled intothe 
eyes every 3 hours is simple and effective 
Treatment with corticotropin or the cortlco 
steroids is warranted especially In the ays 
temic disease but should be used with cautlea 
if comeal Infection or ulceration is present 
The disease is subject to remissions and 
exacerbations and is usually not progressive 


Denko C W &D M Bergenstal ThcBlcci 
syndrome (Sjogren s syndrome) A study 
of sixteen cases Arch Int Med lOS 249 
58 1960 

Stolze CA Aethers Keratoconyuncthltis 
sicca and Sjogren s syndrome Systemic 
manifestations and hematologic and protein 
abnormalities Arch Int Med 106 S13 22 
1960 


WEGENER S SYNDROME 
(Wegener s Granulomatosis) 


Wegener s syndrome is a generalised 
progressive granulomatous disorder of unde 
termlned etiology characterized by severe 
sinusitis pulmonary Inflammation multlplie 
Ity ol sym^oms due to gen»TaUzed arterttli 
and terminal renal insufficiency The disease 
begins with nasal paranasal sinus or pul 
monary symptoms with chronic productive 
cough or hemoptysis Fever m^alse wesk 
ness or weight loss may be severe Pro 
gressive destruction of the cartilage of the 
nose and the bony structures around the par* 
nasal sinuses occurs later Chemosls psp” 
litis and exophthalmos may occur There 
may be parotitis carditis musculoskeletal 
aches and pains prostatitis and polyoeurid* 
Proteinuria hematuria and white cells end 
casts In the urine are evidence of marked 
renal Involvement 

There is no known effective treatment 
Corticosteroids may give temporary relief or 
induce temporary remissions early in the 
course of the disease Death due to renal fa 
ure usually occurs within a few months 


Kinney V R , A others Wegener s gr^“ 
lomatosis Arch Int Med 109 264 79 
1961 

Walton E W Giant cell granuloma of the 
respiratory tract (Wegener s granuloma 
toslB) Brit M J 2 265 70 1958 
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PERIODIC DISEASE 
(Benign Paroxysmal PeritonltlB, 
Familial Mediterranean Fever) 


Periodic disease is a heredofamilial dis- 
order of unknown pathogenesis, probably meta- 
boilc. characterized by recurrent episodes of 
abdominal or chest pain, fever, and leukocy- 
tosis It is usually restricted to people of 
Mediterranean ancestry, primarily Armenians, 
Sephardic Jews, Turks, Arabs, Greeks, and 
Italians The disease suggests surgical peri- 
tonitis, but the acute attacks are recurrent, 
self-limited, and not fatal Diffuse amyloidosis, 
however, may occur in long-standing cases, and 
death may result from renal or cardiac failure 
Acute episodes may be precipitated by emo- 
tional upsets, alcohol, or dietary indiscretion 
Recent evidence suggests that a low-fat 
diet (20 Gm /day) may significantly reduce the 
incidence of acute attacks in some patients. 

Mellinkoff, S.M., Schwabe. A.D,, AJ.S. 
Lawrence* A dietary treatment for familial 
Mediterranean fever. Arch Int.Med. 108 * 
SO-S. 1881. 


SARCOIDOSIS 
(Boeek’a Sarcofd) 

Essentials of Diagnosis 

• Mild fever, lassitude, weakness, 
anorexia, and weight loss 

• May Involve almost any body tissue 
and present vath lesions of the lungs, 
skin, bone, joints, or salivary glands 
and uvea (uveoparotid fever) 

• Hilar adenofMthy and nodular or fibrous 
infiltration of both limgs on chest x-ray 

• Tuberculin reaction usually negative, 
no bacterlologic evidence of tubercu- 
losis 

• Hyperglobulinemla and hypercalcemia 
may occur 

• Biopsy reveals noncaseatlng granuloma 

Distinguish from tuberculosis, ma- 
lignant lymphomas (especially Hodgkin’s 
disease), collagen disorders, and pri- 
mary skin, bone, and eye diseases 

General Considerations, 

Sarcoidosis is a chronic, relatively benign, 
noncaseatlng granulomatous disease of unde- 
termined etiology which may Involve any tissue 
of the body. Since the lungs are the second 


most frequently involved site, this Is an Im- 
portant entity In the differential diagnosis of 
chest diseases Extrapulmonary lesions aro 
diverse, but skin lesions causing atrophic 
scars, "punched out" lesions of the small 
bones of the hands and feet, uveitis, and 
swelling of the salivary glands are suggestive 
of sarcoidosis 

Although the disease may be familial, 
there is no evidence of communicability 
Distribution is world-wide, but the Incidence 
is highest in temperate zones, especially In 
the southeastern United States The incidence 
in Negroes Is 17 times that in whites The 
usual age group is 20-40 

Clinical Findings 

A Symptoms and Signs Skin lesions con- 
sist of nodules and diffuse infiltrations, es- 
pecially of the face ears nose, and eirtensor 
surfaces Erythema nodosum may occur 
Atrophic scars may follow healing The 
lymph nodes are usually involved Enlarge- 
ment of the tracheobronchial nodes may pro- 
duce cough and dyspnea due to compression 
Uveoparotid fever is characterized by fever, 
malaise, and firm, painless, persistent in- 
volvement of the parotid and other salivary 
glands, lacrimal gland Involvement, and van- 
able involvement of the eye with conjunctivitis, 
irltie corneal and vitreous opacities, and in- 
volvement of the retina 

"Punched out’ lesions of the medullary 
portions of the phalanges, metacarpals, and 
metatarsals may occur, but the periosteum Is 
usually not involved 

Myocardial lesions may result in arrhyth- 
mias conduction defects, and even cardiac 
failure 

Paralysis of the facial muscles, soft 
palate, and vocal cords and peripheral neuritis 
may be encountered 

Pulmonary symptoms and signs are com- 
monly absent despite marked x-ray abnormal- 
ities Constitutional symptoms such as night 
sweats, fever, and loss of weight are often 
minimal or absent Cough, hemoptysis, and 
symptoms of pulmonary insufficiency occur 
late In those patients with progressive pul- 
monary lesions 

B Laboratory Findings There arc no 
diagnostic hematologic findings Leukocy- 
tosis, eosInophlUa anemia, and 

thrombocytopenia ("hypersplenism") occa- 
sionally appear The sedimentation rate is 
usually elevated Serum globulin Is usually 
increased (absolute) Serum calcium and alka- 
line phosphatase are commonly elev'ated 

Tuberculin and various fungus-antigen 
sldn tests are usually negative 
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Antigen prepared from sarcoid nodes and 
Injected intracutaneously reproduces the sar- 
coid tubercle locally, usually after weeks or 
months, in most patients with sarcoidosis 
(Kvclm reaction). The value of this test is 
limited because its specilielty Is uncertain, 
antigen Is difficult to prepare, and It takes a 
long time for the lesion to develop 

Biopsy is the definitive diagnostic pro- 
cedure The skin and lymph nodes are the 
most accessible sites ' Even small and in- 
conspicuous nodes may reveal typical lesions 
Lymph nodes anterior to the scalenus anttcus 
muscle are "connected' to the mediastinal 
nodes, and biopsy of these nodes yields a 
high incidence of positive results When more 
Superficial sites fail to produce the lesion, 
needle biopsy of the liver (Involved in 68% of 
patients) may be of value 

C X-ray Findings The principal finding 
on x-ray is hilar adenopathy, which is bi- 
lateral and striking ( ‘potato nodes”) Para- 
tracheal nodes also are frequently enlarged 
Accentuation of perlhllar markings may be 
noted in association with adenopathy Pul- 
monary nodules are diffuse and may be small, 
resembling those of miliary tuberculosis 
Hilar nodes usually regress or disappear as 
parcnchjmatous lesions appear Progressive, 
ad/anced disease results In numerous linear 
and reticular densities (fibrosis) Character- 
istie "punched out" areas in the small bones 
of the hands and feet may be seen 

Differential Diagnosis 

The most Important diseases to be differ- 
entiated are tuberculosis, the collagen dis- 


eases, the malignant lymphomas (esp»daUy 
Hodgkin's disease), and other diseases pro- 
ducing x-ray patterns of hilar lymphadenopat^y 
or miliary pulmonary nodules The relative 
clinical "silence” of sarcoidosis is an impor- 
tant differential feature 

Treatment, 

General supportive measures include 
adequate rest and nutrition Treat constitu- 
tional or organ system symptoms symptomati- 
cally as Indicated Corticosteroid therapy 
may produce a prompt regression of symp- 
toms and signs, although relapses may occur 
Treatment is less effective when begun In the 
later stages of the illness 

Prognosis 

Sarcoidosis is a relatively benign dis- 
ease The over-all mortality is about 5% 
Fhiimonary lesions usually stabilize or re- 
gress without treatment Complications may 
include pulmonary tuberculosis, cardiac fail- 
ure (due to actual myocardial involvement or 
cor pulmonale), and pulmonary insufficiency 
when pulmonary lesions are progressive, 

Longcope, W.T.. bD.G, Frelman: A study 
of sarcoidosis. Medicine 31:1-132, 1952 
Porter, C.H. Hepatic sarcoidoeis. Arch 
Int. Med. 108 483-96, 1661. 

Sones, M., &H.L. Israel* Course and prog- 
nosis of sarcoidosis. An).J.Med.29 8l*93i 
1960 
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Genitourinary Tract 

Marcus A Krupp 


NONSPECIFIC MANIFESTATIONS 


Pain 

The localliatlon, pattern of referral and 
type of pain are Important clues to the diag- 
nosis of genitourinary tract disease 

A Pain caused by renal disease is usually 
felt ns a dull ache m the "flanks or costover- 
tebral angle, often extending along the rib 
margin toward the umbilicus Because many 
renal diseases do not produce sudden disten- 
tion of the cap"ule8 of the kidney absence of 
pain Is common 

B Ureteral pain Is related to obstruction 
and Is usually acute in onset, severe and 
colicky, and radiates from the costovertebral 
angle down the course of the ureter into the 
scrotum or vulva and the Inner thigh The site 
of the obstruction may be determined by the 
locstlon of the radiation of the pain high ure- 
teral pain is usually referred to the testicle 
or \Tiha mld-ureteral pain to the right lower 
quadrant of the abdomen, and low ureteral 
pain to the bladder 

C Pain caused by vesical disease is felt 
as suprapubic discomfort or bladder neck Irri- 
tation 

D Pain caused by chronic prostatic dls 
case is uncommon 

E Pain caused by testicular inflammation 
or trauma is acute and severe and is occasion 
ally referred to the costovertebral angle 
Pain associated with Infection of the epididy- 
mis is Bim'iar to that associated with testicu- 
lar Iftflammatlon 

Urinary Symptoms. 

Infection, Inflammation, and obstruction 
produce symptoms associated with urtnation 


A Frequency, urgency, and nocturia art 
commonly experienced when innammatlon cf 
the urinary tract Is present Severe Infection 
produces a constant desire to urinate even 
though the bladder contains only a few ml of 
urine Frequency and nocturia occurwhen 
bladder capacity is diminished by disease or 
when the bladder cannot be emptied complete- 
ly leaving a large volume of residual urine 
Nocturia associated with a large urine volume 
may occur with heart failure, renal Insuffi- 
ciency, mobilization of edema, diabetes In- 
sipidus, and ingestion of large amounts of 
fluid late tn the evening 

B Dysuria and burning on urination are 
associated with Infection of the bladder, pros 
ute and urethra 

C Enuresis may be due to urinary truet 

disease but Is most often caused by neural or 
psychogenic disorders » 

D. U nnary incontinence may be due to 
anatomic abnormality, physical stress, the 
urgency associated with infection or nervous 
system disease, and the dribbling associated 
with an overdlstended flaccid bladder. 

Characterlatica of Urine. 

A Cloudy urine is almost always the re- 
sult of the urates or phosphates which pre* 
clpitate out as urine collects In the bladder, 
and is usually of no significance 

B Hematuria Is always of grave slgnifl* 
cance it may be due to neoplasms, vaseu r 
accidents. Infections, anomalies, stones, or 
trauma to the urinary tract When blood sp 
pears In the urine only at the end of ’ 

tfon, the posterior urethra or bladder nook i 
the most likely source of bleeding 
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DISORDERS OF THE KIDNEYS 


ACUTE GLOMERULONEPHRITIS 


Eeseirtlals of Diasnosls 

• History of preceding streptococcic in- 
fection 

• Malaise, headache, anorexia, low- 
grade fever 

• Mild generalized edema, mild hyper- 
tension. retinal hemorrhages 

• Gross hematuria, protein, red cell 
casts, granular and hyaline casts, 
white cells and renal epithelial cells 
in urine 

• Elevated antistreptolysm O titer, vari- 
able nitrogen retention 

Although considered to be the hall- 
mark of glomerulonephritis, erythro- 
cyte casts also occur along with other 
abnormal elements In any disease In 
which glomerular Inflammation and 
tubule damage are present, i e peri- 
arteritis nodosa, disseminated lupus 
erythematosus, subacute bacterial en- 
docarditis, dermatomyosUls, Henoch’s 
purpura, or poisoning with chemicals 
toxic to the tddney 

General Considerations. 

OlomerulonephrltlB la a disease affecting 
both kidneys In most cases recovery from 
the acute stage is complete, but progressive 
Involvement may destroy renal tissue and 
renal Insufficiency results Acute glomerulo- 
nephritis is most common in children 3-10 
years of age By far the commonest cause js 
an antecedent infection of the respiratory tract 
or of other tissues with type 12 and, occaslon- 

type 4 beta-hemolytlc streptococci 
Other Infections which have been followed by 
glomerulonephritis include pneumococcic, 
slaplylococclc, and bacillary Infections 
’Sensitivity” diseases, such as Rhus derma- 
titis and reactions to venom or to chemical 
agents, may be associated with renal disease 
indlstingoiahable from glomerulonephritis It 
appears that the comznon mechanism In pro- 
duction of the renal lesion Is the development 
of autosensitivity or auto-antibody reactions 
against renal tissue following exposure to bac- 
terial or chemical products 

Cross examination of the Involved kidney 
ehowB only punctate hemorrhages throughout 
the cortex Microscopically, the primary 
alteration is in the glomeruli, which show pro- 


liferation and swelling of the endothelial cells 
of the capillary tuft The proliferation of cap- 
sular epithelium produces a thickened crescent 
about the tuft, and In the space between the 
capsule and the tuft there are collections of 
leukocytes, red cells, and exudate Edema of 
the interstitial tissue and cloudy swelling of 
the tubule epithelium are common As the dis- 
ease progresses, the kidneys may enlarge 
The typical his*ologic findings in glomeruHtis 
are enlarging crescents which become hyalln- 
ized and converted into scar tissue and obstruct 
the circulation through the glomerulus De- 
generative changes Occur in the tubules, with 
fatty degeneration and necrosis and ultimate 
scarring of the nephron Arteriolar thicken- 
ing and obliteration become prominent 

Clinical Findings 

A Symptoms and Signs Often the disease 
is very mild and there may be no reason to 
suspect renal involvement unless the urine is 
examined In severe cases, about 2 weeks 
following the acute streptococcic infection, the 
patient develops headache malaise, mild 
fever pufflness around the eyes and face, 
flank pain and ollguna Hematuria Is usual- 
ly noted as bloody or, if the urine is acid, 
as ■ brown or ' coffee-colored Respira- 
tory difficulty with shortness of breath may 
occur 

There may be moderate tachycardia and 
moderate to marked elevation of BP Tender- 
ness in the costovertebral angle area is com- 
mon 

B Laboratory Findings The diagnosis Is 
confirmed by examination of the urine which 
may be grossly bloody or coffee -colored (acid 
hematln) or may show only microscopic hema- 
turia In addition, the urine contains protein 
(1-31-) and casts Hyaline and granular casta 
are commonly found in large numbers, but 
the classical sign of glomerulltis, the erythro- 
cyte cast (blood cast) may be found only oc- 
casionally In the urinary sediment The eryth- 
rocyte case resembles a blood clot formed In 
the lumen of a renal tubule, it is usually of 
small caliber, intensely orange or red, and 
under high power with proper lighting may show 
the mosaic pattern of the packed red cells held 
together by the clot of fibrin and plasma pro- 
tein 

With Ihe ioipalment of renal function (de- 
crease In CFR and blood flovi) and with oligu- 
ria, BUN and creatinine become elevated the 
levels varying with the scverl^ of the renal 
lesion The sedimentation rate is rapid A 
mild normochromic anemia may be observed, 
in part due to overhydration When glomcrulo- 
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nephntls follov-s hemolytic streptococcic dis 
ease the antistreptolysin O titer of the serum 
is h‘gh {ex-eeClng 300 Todd units) 

Confirmation of diagnosis is made by ex 
aminatlon of the urine although the history 
and clinical findings in typical cases leave 
little doubt The finding of erythrocytes In a 
cas is proof that erythrocytes were present 
In the renal tubules and did not arise from 
outside the renal parenchyma 

Complications 

A In severe cases signs of cardiac fail 
ure appear cardiac enlargement tachycardia 
gallop rhythm pulmonary passive congeatlon 
pleural fluid and peripheral edema 

B With severe hypertension signs of left 
ventricular failure often develop and the symp 
toms and signs ol hj pertenslve encephalopathy 
may predominate severe headache drowst 
ness muscle tultchings and convulsions vom 
Iting and at timea papilledema and retinal 
hemorrhage 

C Any infection occurring In a patient 
with glomerulonephritis must be regarded as 
a serious complication 

Treatment 

A Specific Measures There is no specific 
treatment Adrenoeortlcosterolds and cortico 
tropin are of no value and may be contratndl 
eated because they increase protein catabolisro 
sodium retention snd hyper*en8lon 

S General Measures In order to avoid 
tl e undesirable effects of ollgurts the Intake 
of water electrolytes and protein should be 
limited to <tuantiUes which can be disposed of 
by the poorly functioning kidney Hospltaliza 
tlon is Indicated if oliguria nitrogen reten 
tlon and hypertension are present Bed rest 
is of great importance and should be continued 
until clinical aigns abate BP and DUN should 
be normal for more than I 2 weeKa before ac 
tivity is resumed A guide to duration of bed 
rest Is the urine when protein excretion Is 
normal and when white and epithelial cell ex 
cretson has decreased and stabilized activity 
may be resumed on a graded basis Excre 
tlon of protein and formed elements In the 
urine wtU increase with resumption of activi- 
ty but such Increases should not be great 
Erythrocytes may be excreted In large mim 
be-8 for months and the rate of excretion Is 
not a good criterion for evaluating convales 
cence The sedimentation rate should be neat* 
norrral before unrestricted activity Is allowed 
If sedimentation rate Increases or if urinary- 


findings become more pronounced with actiri 
ty return to bed rest and restneted activity 
are Indicated for 10 days to 2 weeks before 
trial of activity is repeated 

In the presence of elevated BUN and oli 
guna severe dietary protein restriction is 
indicated If severe oliguria is present no 
protein should be given If no nitrogen reten 
tion Is apparent the diet may contain 0 5 Gn 
of proteln/Kg Carbohydrates should be g r»a 
liberally to provide calories and to reduce tie 
catabolism of protein and prevent starvatloa 
ketosis 

Sodium restriction varies with the degree 
of oliguria in severe cases no sodium shou-d 
be allowed As recovery progresses sodium 
Intake can be Increased 

Fluids should be restricted In keeping vi *) 
the ability of the kidney to excrete urine II 
TesYrtetton Tiift intfica'ieA fnAia cxTiVi vtn. 
sumed as desired Occasionally when naj M 
and vomiting preclude oral consumption fiuidj 
must be given I V in amounts depending upon 
the severity of the ollguna Glucose roust be 
given in sufficient quantities to spare protein 
and prevent ketosis 

If anemia becomes severe (hematocrit 
less than 30^0 blood transfusions may be 
given To reduce the volume given packed 
red cells may be preferred to whole blood 
(particularly if hypertension is present and 
congestive failure seems imminent) 

C Treatment of Complications 

1 Hypertensive encephalopathy should be 
treated vigorously Sedation with barbiturate! 
or paraldehyde may suffice in mild cases The 
BP may be lowered In children or in young 
adults with magnesium sulfate solution (50^) 
given I M In doses of 0 2 ml /Kg the doat 
may be repeated every 4 hours as needed 
For 1 V use a 10% solution of magneslun 
sulfate may be given slowly In a dose ot I®® 
ISO mg /Kg /hour Caution Calcium glu 
conate 10% solution must be available for 
use as an antidote if magnesium toxicity oc 
curs as shown by onset of narcosis or 
respiratory depression 

2 Heart failure should be treated as any 

case of left ventricular failure with severe re 
atrlction of fluid and sodium Intake digitalii* 
tlon and oxygen . 

3 Infection should be promptly eradicat 
with appropriate antibiotics Prophylactic 
penicillin for several months after the 
phase has been advocated but Us value 1* 
proved 

Prognosis 

Most patients with the acute disease re 
cover completely wrlthln 1 2 years 5 20% sh 
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progressive renal damage If oliguria, heart 
lallure, or hypertensive encephalopathy ia 
severe, death may occur during the acute at- 
tack Even vath severe disease, however, re- 
covery Is the rule, particularly In children. 


Kushner, D.C., fcothers* Acute glomerulo- 
nephritis In the adult. Medicine 40 203-40, 
1961. 

Symposium* Glomerulonephritis. J. Chronic 
Dis, 5-1-172. 1957. 
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CHRONIC GLOMERULONEPHRITIS 


Progressive destruction of the kidney may 
continue for many years In a clinically latent 
or subacute form The subacute form Is simi- 
lar lo the latent form (see below) except that 
symptoms occur, i e . malaise, mild fever, 
and sometimes flank pain and oliguria Treat- 
ment Is as for the acute attack Exacerbations 
may appear from time to time, reflecting the 
stage of evolution of the disease 


LATENT GLOMERULONEPHRITIS 


Essentials of Diagnosis 

• Clinically asymptomatic History of 
acute stage may not be obtained 

• Urine shows continuing excretion of 
red, white, and rei^l epithelial cells, 
casts, and protein at greater than nor- 
mal z-ate 

• Progressive decline of GFR and tubule 
function 

The differential diagnosis is the 
same as that given for acute glomer- 
ulonephritis on p 73s, 


General Considerations, 

If acute glomerulonephritis does not heal 
within 1-2 years, the vascular and glomerular 
lesions continue to progress and tubular 
changes occur In the presence of smolder- 
ing, active nephritis, the patient Is usually 
asymptomatic and the evidence of disease con- 
sists only of the excretion of abnormal urinary 
elements 

Clinical Findings 

The urinary excretion of protein, red 
cells, white cells, epithelial cells, and caste 
(including erythrocyte casts, granular cast%^ 
and hyaline and waxy casts} continues at levels 
above normal As renal impairment progresses, 
signs of renal Insufficiency appear (see below} 

Prevention 

Treat intercurreut infections promptly 
and vigorously as indicated Avoid unneces- 
sary vaccmations 

Treatment. 

Treat exacerbations as for the acute at- 
tack, nephrotic state, or incipient renal in- 
sufflciency as indicated A normal diet, ade- 
quate for growth in childhood and adolescence, 
is desirable A protein intake of 0 5-1 Gm / 

Kg is permissible as long as renal function is 
adequate to maintain normal plasma NPN A 
liberal fluid Intake is desirable 

Strenuous exercise may be harmlbl, other- 
wise, normal activity is permitted 

Prognosis. 

Worsening of the urinary findings may 
occur with infection, trauma, or fatigue 
Exacerbations may resemble the acute attack, 
and may be associated with Intercurrent infec- 
tion or trauma Other exacerbations may be 
typical of the nephrotic syndrome (see below) 
Death in uremia is the usual outcome, but the 
course is variable and the patient may live a 
reasonably normal life for 20-30 years 
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CHRONIC renal INSUFFICIENCY 


Essentials of Diagnosis 

• Weakness and easy fatigability, head- 
aches, anorexia, nausea and vomiting, 
pruritus, polyuria 

• Hypertension '^dth secondary encepha- 
lopathy, retinal damage, heart failure 

• Anemia, azoteml^. and acidosis, with 
elevated serum potassium, phosphate, 
and sultate. and decreased serum cal- 
cium and protein 

• Urine specific gravity low and fixed, 
mild to moderate proteinuria, few red 
cells 'Khlte cells, and broad renal 
failure casts 

Chronic renal Insufficiency presents 
symp'oms and signs related to the func- 
tional disability rather than to the 
cause of the renal damage It is often 
Impossible to distinguish between renal 
insufficiency due to chronic glomerulo- 
nephritis. pyelonephritis, malignant 
hypertension, diabetic nephropathy, ob- 
structive nephropathy, and collagen 
disease The presence of large kid- 
neys characteristic of polycystic dis- 
ease should serve to identify this cause 
of renal failure 

General Considerations. 

The pathologic picture vanes with the 
cause of the damage to the kidney Extensive 
scarring with decrease In kidney site, hyalln- 
Izatlon of gloffleruli, and obliteration of some 
tubules and hj^pertrophy and dilatation of 
others produce great distortion of renal archi- 
tecture. The vascular changes are due to the 
effects of sear formation and of prolonged hy- 
pertension, »Uh thlcken.ng of the media, frag- 
mentation of clastic fibers. Intlmal thickening, 
and obliteration of the lumens In some areas 
In diabetic nephropathy the typical glomerular 
lesions of intercapillary sclerosis are often 
distinct The vascular lesions of periarteritis 
or of systemic lupus erythematosus often serve 
to establish these diagnoses Obstructive 
uropathy presents the classical picture of hy- 
dronephrosis with compression and destruction 
of the rcral porenchyrra Polycystic disease, 
multiple myeloma, amyloid disease, and other 
rarer causes of renal failure usually can be 
identified by characterlatic pathologic, lealonw 

Clinical Findings. 

The clinical symptoms and signs of the 
metabolic and hyp»*rten8l%e components of 
renal failure appear insidiously and may not 
be noted until the effects arc severe 


A Symptoms and Signs* Metabolic and 
vascular abnormalities Incident to renal in- 
sufficiency produce typical symptoms and 
signs The metabolic defect is due to faihre 
of the kidney to excrete the daily load of ni'rtj- 
enous waste and to excrete or conserve water 
end electrolytes as required to maintain bal- 
ance The result Is the cllidcal picture of 
uremia with its 3 cardinal signs* azotemia, 
anemia, and. acidosis The uremic patient 
often Is weak and tired, complains of anoreiU 
and nausea and vomiting, and may have 6S»r- 
riiea He is often short of breath PruriUs 
Is common and the excoriations may be pur- 
puric Pallor and a waxy appearance of the 
skin arc often observed Polyuria reflects 
the inability of the kidney tubules to absorb 
water, as glomerular filtration becomes 
greatly reduced, oliguria appears. Ternil- 
naUy manifestations are severe nausea, dUr* 
rhea, muscle twitching, hyperpnea, pruritus 
bleeding from mucous membranes, end som- 
nolence Urea frost on the skin and fibrinous 
pericarditis and pleurisy are associated wi*b 
marked elevations of BUN. 

Hypertension may become severe and m»y 
produce headache, convulsions, and left heart 
failure Retinopathy with choked disks, hem* 
orrhagea, exudates, and severe changes of 
the arterioles often produce impairment of 
vision Encephalopathy produces convulftoni 
Left heart failure is often accompanied hy 
overt pulmonary edema 

B Laboratory Findings* Laboratory 
studies reveal the functional and chemical de- 
fects The urine usually is dilute, contains 
small amounts of protein, few red cells, 'hit*’ 
cells, and epithelial cells, and a few granular 
and waxy casts some of wh’ch are broad In 
caliber (broad renal failure casts) The ane* 
mla ia usuaUy normochromic, and the hemo- 
globin often In the range of 6-9 Cm IlOO ml. 
BUN and creatinine are greatly elevated 
Serum sodium concentration may be slightly 
lower than normal, serum potassium slightly 
to markedly elevated, and serum calcium con- 
centration decreased. With retention of phos- 
phate, sjlfate, and (frequently) chloride, 
plasma bicarbonate concentration is decrease 
Retention of organic acids and loss of sodium 
and of bicarbonate buffer Is accompanied by a 
decrease of plasma pH. 

TeeatTaMA. 

Hypertension or heart failure should be 
treated as indicated 

A. Diet and Fluids* Limitation of protein 
to 0.5 Cm./Kg./d.-iy helps to reduce the nitro- 
gen load which contributes to the azotemia- 
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The diet should include adequate calories. 
Sodium should not be restricted. Fluid in- 
take should be sufficient to maintain an ade- 
quate urine volume, but no attempt should be 
made to force diuresis. Obligatory water loss 
may be quite high because of the large solute 
load (e.g. . sodium and urea) which must be 
excreted by a reduced number of nephrons; 
Intake must be sufficient to maintain renal 
function without causing excessive diuresis or 
edema. Caution; Water restriction for labora- 
tory examinations or tests of renal function Is 
hazardous. 

B. Electrolyte Replacement; 

L Sodium supplements may be required 
to restore sodium losses resulting from fail- 
ure of the kidney to provide NR^ and JT*" for 
sxlium conservation. A mixture of NaCI and 
NaHCOj in equal parts. 1-2 Gm. 2-3 times 
dally with meals, may be required in addition 
to dietary sources 

2. Potassium intake may have to be re- 
stricted or supplemented. Measurement of 

the serum potassium concentration will provide 
indications. 

3. Calcium lactate, 4 Gm. 2-3 times 
daily, may be given to relieve hypocalcemtc 
tetany. l.V. administration of calcium glu- 
conate may be required at times 

4. Serum phosphate levels may be lowered 
by reducing absorption of phosphate In the gas- 
trointestinal tract with administration of alu- 
minum hydroxide gel, 30 ml. (1 oz.) 3-4 times 
dally. 

C. Transfusions; Transfusions of whole 
blood Or packed red cells may be required for 
treatment of anemia. Iron is usually Ineffec- 
tive. and there Is no indication that cobalt Is 
cH any use. 

D. General Measures: Nausea and vomit- 
ing may be alleviated with chlorpromazlne, 

15-25 mg. orally or 10-20 mg. I.M. (or 
equivalent amounts of related compounds). 

The barbiturate drugs may be used for seda- 
tion as required. For convulsions It may be 
necessary to give barbiturates such as pento- 
barbital sodium, 0.25-0.5Gm. (33/4-7^2 gr) 
l.y. or I.M., or amobarbltal sodium. 0 SGm 
{^VZ gr. ) I. V. or I.M. Paraldehyde is often 
*ell tolerated orally or rectaUy In doses of 
4-15 ml. (1-4 dr.). 

Prognosis. 

The prognosis depends upon the degree of 
renal failure. Intercurrent infections will has- 
ten the downhill course. 


Epstein, F.H.; Reversible uremic states. 
J.A.M.A.iei;494-9. 19S6. 

Merrill, J. P. ; The Treatment of Renal Fail- 
ure, Therapeutic Principles in the Manage- 
ment of Acute and Chronic Uremia. Gnuie 
& Stratton, 19S5 

Strauss. M.B..&L,G. Raisz: Clinical Man- 
agement of Renal Failure. Thomas, 1956. 


NEPHROTIC SYNDROME 


Essentials of Diagnosis 

• Massive edema 

• Proteinuria and cylindruria. 

• Hypoprotelnemia, elevated plasma 
cholesterol and lipids 

The nephrotic syndrome (nephrosis) 
may be associated with a variety of 
renal diseases, including glomerulo- 
nephritis. collagen disease (dissemi- 
nated lupus erythematosus, periarte- 
ritis nodosa, etc ), amyloid disease, 
thrombosis of the renal vein, dlabetld 
nephropathy, syphilis, and reaction to 
toxins such as bee venom. Rhus anti- 
gen, and heavy metals. In small chil- 
dren, nephrosis may occur without 
clear evidence of any cause. 

General Considerations. 

The microscopic picture is that of the 
underlying disease Common to all is the fatty 
degeneration of tubule epithelium Biopsy or 
autopsy examination of renal tissue will show 
glomerular and vascular changes typical of 
glomerulonephritis, collagen disease, amy- 
loidosis, or Intercapillary glomerulosclerosis. 
In so-called lipoid or pure nephrosis, altera- 
tions In the glomerular basement membrane 
have been demonstrated with the electron 
microscope 

Clinical Findings. 

A. Symptoms and Signs* Edema may ap- 
pear insidiously and increase slowly; often it 
appears suddenly and accumulates rapidly. As 
fluid collects in the serous cavities, the ab- 
domen becomes protuberant and the patient 
may complain of anorexia and become short of 
breath. Symptoms other than those related to 
the mechanical effects of edema and serous 
sac fluid Bccurrulatlon are not remarkable. 

On physical examination massive edema 
is apparent Signs of hydrothorax and ascites 
are common. Pallor is often accentuated by 
the edema, and stnae commonly appear in the 
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stretched skin of the extremities Hyperten- 
sion. changes in the retina and retinal vessels, 
and cardiac and cerebral manifestations of 
hypertension may be demonstrated more often 
when collagen disease diabetes mellitus, or 
renal insufficiency is present 

B Laboratory Findings The urine con- 
tains large amounts of protein 1-10 Gm /24 
hours or more The sediment contains casts, 
including the characteristic fatty and waxy 
varieties, renal tubule cells some of which 
contain fatty droplets (oval fat bodies), and 
variable numbers ol erythrocytes A mild 
normochromic anemia Is common but anemia 
may be more severe if renal damage is great 
Nitrogen retention varies with the severity of 
Impairmcn* of renal function The plasma Is 
IS often llpemlc. and the blood cholesterol is 
usually greatly elevated Plasma protein Is 
greatly reduced The albumin fraction may 
fall to less than 2 Gm or even below 1 Cm / 

100 ml Some reduction of gamma globulin 
occurs In pure nephrosis, whereas in systemic 
iupua eiythematosus the protein of the gamma 
fraction may be greatly elevated The serum 
electrolyte concentrations are often normal, 
although the serum sodium may be slightly low. 
total serum calcium may be low, In keeping 
with the degree of hypoalbumlnemta and de- 
crease In the protein-bound calcium moiety 
Urine sodium excretion is very low, and uri- 
nary aldosterone excretion elevated If renal 
insufficiency Is present, the blood and urine 
findings are usually altered accordingly (see 
Benal Insufficiency) 

Treatment 

There is no specific treatment except for 
syphilis or for heavy metal poisoning Bed 
rest is indicated for patients with severe ede- 
ma or those who have infections Infections 
should be treated vigorously and promptly with 
appropriate antibiotics Hospitalization is de- 
sirable if steroid therapy is given The diet 
should provide a normal protein ration (0 75-1 
Gm (Kg /day) with adequate calories Sodium 
Intake should be restricted to 0 5-i Gm /day 
Potassium need not be restricted 

Diuretics are often Ineffective The most 
useful are the chlorothiazide derlvotlvea, e g . 
hydrochlorothiazide (Hydro-Diurll®), 50-100 
mg every 12 hours, other chlorothiazide 
derivatives or chlorthalidone (Hygroton®) may 
be employed In comparable effective dose 
levels Salt-free albumin, dextran, and other 
oncotic agents are of little help and their ef- 
fects are transient 

The cortlsones and corticotropin are ef- 
fective agents In most cases of the nephrotic 


syndrome in childhood and in adults when the 
syndrome Is due to glomerulonephritis, syi- 
temlc lupus erythematosus, or Idiosyncrasy ta 
toxin or venom Steroid therapy Is of little e* 
no value In amyloidosis or renal vein throm- 
bosis and is contraindicated in diabetic ne- 
^rfiropathy It Is advisable not to use corti- 
sone or hydrocortisone Give prednisolone 
(l-'2 mg /Kg./day for children or I00-12S rj 
daily for adults) In divided doses orally for 
10'14 days, or interrupt the dosage sooner if 
diuresis begins (Other steroids may be em- 
ployed at comparable doses ) It may be nec- 
essary to repeat the course 2-3 times with 
brief intervals between courses in order to 
induce diuresis There may be a slight in- 
crease In edema and in proteinuria during 
first few days of therapy As diuresis pro- 
gresses proteinuria often diminishes When 
diuresis is well-established and as the patient 
approaches "dry' weight, give Intermittent 
therapy as follows prednisolone, 60 mg 
orally daily in divided doses for 3 consecutive 
days of the week, no steroid being given on 
the succeeding 4 days At present it Is con- 
sidered Justifiable to continue Intermittent 
therapy for a year if the patient remains 
edema -free and if proteinuria Is reduced to 
negligible amounts If exacerbations occur, 
therapy can be Intensified Potassium sup- 
plements may be desirable during steroid 
therapy 

Caution: Elevation of serum poUsilua. 
development of hypertension, and sudden se- 
vere Increase in edema contraindicate con- 
tinuation of steroid theraro' Such compiles* 
tions usually arise during the first 2 weeks 
of continuous therapy 

Corticotropin gel, 100 mg. dally I M , 
or corticotropin 25 mg In 5% glucose in wsl*' 
daily as a 12-hour I V. infualon. may be enJ' 
ployed, but oral steroid therapy is much more 
simple and convenient for patient and physi- 
cian 

Prognosis ' 

The course and prognosis depend upon 
the basic disease responsible for the nephr^s 
syndrome In about 50?» of cases of childhood 
nephrosis the disease appears to run a rather 
benign course when properly treated, and to 
leave insignificant sequelae Of the others, 
most are cases of glomerulonephritis, which 
go inexorably into the terminal state with renal 
insufficiency Adults with nephrosis fare les* 
well, because in almost all instances the fun* 
damental disease Is either glomerulonephritis 
^Btemic lupus erythematosus, amyloidosis, 
renal vein thrombosis, or diabetic nephrop- 
athy In any patient a remission may be In- 


duced, birt the presence of hypertension or 
nitrogen retention are serious signs. 
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ARTERIOLAR NEPHROSCLEROSIS ‘ 


Intimal thickening of the afferent arteriole 
of the glomerulus is the characteristic finding 
Obliteration of the arteriole or severe narrow- 
ing of the lumen deprives the nephron of Us 
blood supply and produces areas of infarction 
and sear formation Obliteration of glomenill 
is common If the disease Is “malignant ' and 
rapidly progressive, points of hemorrhage are 
found and vascular changes, resembling an 
endarteritis with severe Intimal thickening 
associated with malignant hypertension, be- 
come marked Renal insufficiency occurs 
*henthe kidney is scarred and contracted 
The symptoms and signs are those of hy- 
pertension and renal insufficiency and, occa- 
sionally, heart failure and hypertensive en- 
CephalopaOiy. 

Treatment is directed against hyperten- 
sion and chronic renal Insufficiency 

The course is progressively dovmhlU 
The patient usually succumbs to renal failure, 
and death is sometimes hastened by intercur- 
rent infection 


Essentials of Diagnosis 

• Sudden onset of oliguria, urine volume 
20-200 ml /day 

• Proteinuria and hematuria. Isosthen- 
uria with a specific gravity of I 010- 
1 016 

• Anorexia, nausea and vomiting, 
lethargy, elevation of BP Signs of 
uremia. 

• Progressive increase in serum BUN, 
creatinine, potassium, phosphate, 
sulfate, decrease in sodium, calcium, 
COj 

•Spontaneous recovery in a few days to 
6 weeks 

Patients with acute renal failure are 
rarely anunc, when anuria of a few 
days duration occurs In a patient who 
appears to be in acute renal failure, it 
IS well to investigate the possibility of 
urinary obstruction or to question the 
diagnosis Other conditions which 
should be considered are glomerulo- 
nephritis renal vascular lesions, and 
those causing prerenal azotemia 

General Considerations. 

Acute renal failure is a term applied to a 
state of sudden cessation of renal function 
following a variety of insults to normal kid- 
neys Among the causes of acute renal failure 
are the following (1) Toxic agents, e g , 
carbon tetrachloride, mercury bichloride, 
arsemc, diethylene glycol, sulfonamides, and 
mushroom poisoning (2) Traumatic shock due 
to severe injury, surgical shock, or myocar- 
dial infarction (3) Tissue destruction due to 
crushing injury, bums, intravascular heriol- 
ysla (transurethral resection, incompatible 
blood transfusion} (4) Infectious diseases, 
e g . leptospirosis, hemorrhagic fever, 
septicemia due to gram-negative bacteria 
with shock (5} Severe water and electrolyte 
depletion (6) CompUcations of pregnancy, 
e g , biiater^ cortical necrosis 

Return of renal function can be expected, 
but even with the best treatment the mortality 
rate is high 

Renat tubular necrosis is the character- ^ 
istlc finding In some instances, after expo- 
sure to a specific toxin, the proximal tubule 
may be primarily damaged, and renal tubule 
cell disintegration and desquamatJon with 
collection of debris in the lumens of the tubules 
are found uniformly throughout both kidneys 
In other cases tubule cell destruction and 
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basemert membrane disruption are scattered 
throughout both kidneys In cases due to 
hemolysis or crushing injury, heme or myo- 
globin casts may be present, but It is ufdlfcely 
that such casts produce tubule cell destruc- 
tion The spotty distribution of the damage Is 
consonant with alterations in blood flou which 
produce ischemic necrosis In bilateral cor- 
tical necrosis ischemic infarcts are distrib- 
uted throughout both kidneys 

Clinical Findings 

The cardinal sign of acute renal failure 
is acute reduction of urine output following 
injury surgery, a transfusion reaction, or 
other causes listed above The daily volume 
of urine may be reduced to 20-30 ml /day or 
may be as high as 400-500 ml /day After 
a few days to 0 weeks the dally ortoe volume 
slowly Increases Anorexia, nausea, and 
lethargy arc common symptoms Other symp- 
toms and signs are related to the causative 
agent or event 

The course of the disease may be divided 
into the oliguric and diuretic phases 

A During the oliguric phase, the urine 
excretion Is greatly reduced The unne con- 
tains protein, red cells, and granular casts 
and the epcclfie gravity of the urine is usually 
1010-1 Olfi The rate of catabolism of pro- 
tein determines the rate of Increase of meta- 
bolic end products in body fluids In the pres- 
ence of Injury or fever, the serum BUN. 
creatinine, potassium, phosphate sulfate, 
and organic acids increase rapidly Typically 
the serum sodium concentration drops to 
120-130 mEq /L with a corresponding fall Ip 
serum chloride As organic acids and phos- 
phate accumulate, serum bicarbonate concen- 
tration decreases Nonnochrorole anemia is 
common With prolonged oliguria signs of 
uremia appear with nausea, vomiting diar- 
rhea, neuromuscular Irritability convulsions 
somnolence, and coma Hypertension fre- 
quently develops hnd may be associated with 
retinopathy, left heart failure and encephalop- 
athy During this pliase of the disease, ther- 
apy modifies the clinical picture significantly 
Overhydration produces signs of water intoxi- 
cation with convulsions, edema, and the seri- 
ous complication of pulmonary edema Excess 
saline administration may produce edema and 
congestive failure. Failure to restrict piotas- 
slum Intake or to employ agents to remove 
pwtasslum at the proper time may result in 
Potassium Intoxication High extracellular 
pwtassium levels produce neuromuscular de- 
pression which progresses to paralysis and 
In'erference with the cardiac conduction sys- 


tem, resulting in arrhythmias death may 
follow resfdratory muscle paralysis or card a* 
arrest The ECG changes as the polasslyn 
level rises (see p 34), first showing peak»ij 
T waves, then broadening of the QRS complex 
and lack of P waves, later, a biphaslc ven- 
tricular complex, and, finally, cardiac arrest 
or ventxncular fibrillation With proper treat- 
ment. psotassium intoxication is alnost aUays 
reversible, and death should seldom occur 
because of it 

B Diuretic Phase After a few days to 6 
weeks of oliguria, the diuretic phase begins 
signifying that the nejiirons have recovered to 
the point that urine exc^e^on is possible The 
urine volume usually increases in increments 
of a few ml to 100 ml /day until 300-500 ml / 
day are excreted, after which the rate of in- 
crease in flow is usually more rapid Rarely 
the urine volume increases rapidly during te 
first day or so of diuresis Diuresis may be 
the result of impaired nephron function, with 
loss of water and electrolytes, but this is un- 
common and true deficits of water, sodium, 
and potassium seldom occur Mere often, 
diuresis represents an unloading of excess 
extracellular fluid which has accumulated 
during the oliguric phase, either as a result 
of overhydration during therapy or unusual 
metabolic production of water Diuresis 
occurs when the total nephron function Is In- 
eufficlent to excrete mtrogenous metabolic 
products, potassium, and phosphate and tbs 
concentration of these constituents in the se- 
rum may continue to rise for several days 
after urine volumes exceed I L /day Renal 
function returns slowly to normal, and blood 
chemical findings become normal 

Differential Diagnosis 

Because acute glomerulonephritis, ure- 
teral obstruction due to edema at the uretero- 
vesical Junction following ureteral catheterl**' 
tlon, ureteral obstruction by neoplasm, bi- 
lateral renal artery occlusion due to embolism 
or dissecting aneurysm, and, rarely, a 
tured bladder may present with sympitoms and 
signs indlstlnguish^le from those of tubular 
necrosis appropriate diagnostic procedures 
should be employed as suggested by the history 
and by physical examination Occasionally a 
profound state of dehydration may produce se- 
vere oliguria, rapid infusion of 500-1000 ml 
of 0 457. saline will restore blood volume tem- 
porarily to the pwlnt that glomerular filtration 
will Increase and urine will be excreted 

Treatment. 

A. Specific Treatment Immediate trea • 
xnent of the cause of oliguria is essential 
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1. Shock - Vigorous measures to restore 
normal BP levels are mandatory In order to 
overcome renal ischemia (see p. 2), Caution: 
When It becomes apparent that tubular necro- 
sis has occurred, the volume of fluids admin- 
istered must be sharply curtailed; If vaso- 
pressor drugs are required, they must be 
given In the limited amount of fluid permitted 

2 Transfusion reaction - See p. 272. 

3. Obatruction of ureters - Cystoscopy 
and catheterization of ureters may be neces- 
sary. 

4. Heavy metal poisoning - Dimereaprol 
(BAL] may be of use in mercury or arsenic 
poisoning, althcjugh by the time the renal lesion 
is apparent it may be too late. 

B. General Measures. 

t. Oliguric phase - The objectives of 
therapy are to maintain normal body fluid 
volume and electrolyte concentration, reduce 
tissue catabolism to a minimum, and prevent 
Infection until healing occurs 

(1) Bed rest “Reverse Isolation" to pro- 
tect the patient from exposure to hospital in- 
fections 

(2) Fluids: Restrict fluids to a basic ra- 
tion of 400 ml. /day for the average adult 
AddUional fluid may be given to replace un- 
usual losses due to vomiting. diarrhea, sweat- 
ing, etc. The metabolism of fat, carbohydrate, 
and protein provides uater of combustion, and 
catabolism of tissues provides Intracellular 
water. These sources must be included in 
Calculations of water balance, thus leaving 
only a small ration to be provided as “intake ” 

(3) Diet, No protein may be given Glu- 
cose, 100-200 Gm. /day, should be given to 
prevent ketosis and to reduce protein catabo- 
lism. Although fat may be given as butter or 
as an emulsion for oral or I.V. use. It is 
usually better to permit the patient to fulfill 
caloric needs from his own fat deposits 

The fluid and glucose may be given orally 
I.V. When administered I V, as a 20-50^ 
glucose solution, the 400 ml. of fluid should 
^ given COTjtinuously through the 24-ho«r peri- 
through an I. V, catheter threaded into a 
arge vein to reduce the likelihood of throm- 
bIs. Vitamin B complex and vitamin C 
should be provided 

(4) Electrolyte replacement- Replace 
preexisting deficits. Otherwise, electrolyte 

crapy Is not necessary unless clear-cut 
Oases are demonstrable, as in vomiting, 
rrtrea, etc. Note: Potassium must not be 
* 'ainistered Unless proved deficits exist, and 
tten only with caution. 

(5) Observations* Daily records of fluid 

ke and output are essential; an Indwelling 


catheter is usually required to peT*mit accu- 
rate measurement of urine output Weight 
should be recorded daily whenever possible. 
Because the patient is consuming Jus own tis- 
sues, he should lose about 0 5 Kg./day. If he 
falls to lose weight, he is receiving too much 
fluid. Frequent (often dally) measurements 
of serum electrolytes (especially potassium) 
and creatinine are essential. 

(6) Infection Treat vigorously with ap- 
propriate antibiotics, bearing in mind that the 
drug may not be excreted “Reverse isola- 
tion” is a useful protective measure. 

(7) Congestive heart failure* Seep 216, 

(3} Anemia* A hematocrit ofless than 

30% IS an indication for cautious transfusion 
with a small volume of packed fresh red blood 
cells 

(9/ Potassium intoxication See p, 34. 

(10) Uremia The artificial kidney and 
peritoneal dialysis are effective, but require 
expert management in a well-equipped hos- 
pital 

(11) Convulsions and encephalopathy. Give 
paraldehyde rectally Barbiturates should be 
restricted to pentobarbital sodium or amo- 
barbllal sodium, which are metabolized by the 
liver Chlorpromazlne and promazine are 
also useful 

2 Diuretic phase • Unless water and 
electrolyte deficits clearly exist, no attempt 
should be made to “keep up” with the diuresis; 
collections of excess water and electrolyte 
are usually being excreted Fluid and diet 
InUke can be liberalized as diuresis pro- 
gresses until a normal daily intake is reached. 
Protein restriction should be continued until 
serum BUN and creatinine levels are declining. 
Infection is still a hazard. Occasionally di- 
uresis will be accompanied by sodium reten- 
tion, hypematretnla. and hyperchloremia 
associated with confusion, neuromuscular 
IrrltablU^. and coma When this happens, 
water and glucose must be given ip sufficient 
quantities to correct hypernatremia. 

Prognosis 

If severe complications of trauma and In- 
fection are not present, skillful treatment often 
voU tide the patient over the period of oliguria 
until spontaneous healing occurs. Death may 
occur aa a result of water intoxication, con- 
gestive heart failure, acute pulmonary edema, 
potassium intoxication, and encephalopathy 
With recovery there is little residual Impair- 
ment of renal function. 

Doolan, P.D., Mothers: An evaluation of 
Intermittent peritoneal lavage. Am.J. 
Med,26*031-44, 1959, 
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Franiclln S S , & J P Merrill Acute renal 
failure I»ew England J Med 262 711*8 
and 761-7, 1960 

Swann nc 4JP Merrill The clinfcal 
course of acute renal failure Medicine 
32 215-92 1953 

Symposium The clinical application of the 
artificial kidney Arch Int Med 102 871 
921, 1958 


CONGENITAL ANOMALIES OF 
THE KIDNEYS 


1 FUNCTIONAL OR INTRINSIC 
TUBULAR DEFECTS 


Defects of Water Absorption (Renal Diabetes 
Insipidus) 

Symptoms are related to Inability to re 
absorb water t e polyuria and polydipsia 
The urine volume approaches 12 L /day and 
the specific gravity is low 

There Is no response to antldluretlc hor- 
mone {vasopressin} 

There is no treatment 

Defects of Glucose Absorption (Renal Glyco- 
suria) 

This results from an abnormally low 
ab'llty to reabsorb glucose so that glycosuria 
1 b present when blood glucose levels are oor 
ma> Ketosis Is not present The glucose 
tolerance response is usually normal fn 
some instances renal glycosuria may precede 
the onset of true diabetes mellUus 

There is no treatment for renal glycosuria 

Defects of Glucose & Phosphate Absorption 
(Glycosuric Rickets) 

The symptoms and signs are those of 
rickets or osteomalacia with weakness pain 
or discomfort of the legs and spine and tetany 
The bones become deformed with bowing of 
the weight bearing long bones kyphoscoliosis 
and in children signs of rickets X ray 
shows markedly decreased density of the bone 
with pseudofracture lines and other deformi- 
ties Nephrocalclnosis may occur with exces 
slve phosphaturia and renal Insufficiency may 
follow Urinary calcium and Bosphorus are 
Increased and glycosuria Is present Serum 
glucose is normal 8»rum calcium Is normal 
or low serum jAosphorus Is low and serum 
alkaline phosphatase Is elevated 

Treatment consists of giving large doses 
of vitamin D and calcium supplementation of 
the diet 


Defects of Phosphorus & Calcium Absorption 

A Vitamin D-resistant Rickets Exces- 
sive loss of phosphorus and calcium result In 
rickets or osteomalacia which respond poorly 
to vitamin D therapy Treatment consists of 
giving large doses of vitamin D and calcium 
supplementation of the diet 

B Pseudohypoparathyroidism As a re- 
sult of excessive reabsorption of phosphorus 
hyperphosphatemia and hypocalcemia occur 
Symptoms include muscle cramps fatigue 
weakness tetany and mental retardation 
The signs are those of hypocalcemia in addi- 
tion the patients are short round-faced and 
characteristically have short fourth and fifth 
metacarpal and metatarsal bones The serum 
phosphorus is high serum calcium low and 
serum alkaline phosphatase normal There la 
no response to parathyroid hormone 

Vitamin D therapy and calcium supplemen- 
tation may prevent tetany 

C Idiopathic Hypercalcluria Decreased 
reabsorption of calcium predisposes to the 
formation of renal calculi Serum calcium 
and phosphorus arc normal Urine calcium 
excretion is high urine phosphorus excretion 
is low 

There Is no treatment 

Defects of Hydrogen Ion Secretion & Bicar- 
bonate Reabsorption (Renal Tubular 
Acidosis) 

Failure to secrete hydrogen ion and to 
form ammonium Ion results in loss of fixed 
base sodium potassium and calcium 
There Is also a high rate of excretion of phos 
phate Vomiting poor growth and symptons 
and signs of chronic metabolic acidosis are 
accompanied by weakness due to potassium 
deficit and the bone discomfort due to osteo- 
malacia The urine is alkaline and contains 
larger than normal quantities of sodium po 
tassium calcium and phosphate Nephrocal- 
clnosis may be present The blood chemical 
findings are those of metabolic acidosis (low 
HCO, or COj) with hyperchloremia low se- 
rum calcium and phosphorus low scrum 
potassium and occasionally low serum 
sodium 

Treatment consists of replacing deficits 
and increasing the Intake of sodium potassi- 
um calcium and phosphorus Sodium and 
potassium should be given as bicarbonate or 
citrate Additional vitamin D may be required 

Defects of Amino Acid Reabsorption 

A Congenital CystinurU Increased ex- 
cretion of cystine results in the formation of 
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cystine urinary tract calculi. Nonopaque 
stones should be examined chemically to pro- 
vide a specific diagnosis. 

Maintain the urine pH above 7. 0 by giving 
sodium bicarbonate and sodium citrate. In 
refractory cases a low-methionine (cystine 
precursor) diet may be necessary 

B. Aminoaciduria* Many amino acids may 
be poorly absorbed, resulting in imusual losses 
Failure to thrive and the presence of other 
tubular deficits suggest the diagnosis 

There is no treatment 

C. Hepatolenticular Degeneration* tn this 
congenital familial disease, aminoaciduria is 
associated with cirrhosis of the liver and neu- 
rologic manifestations (see p 455) Hepato- 
megaly, evidence of Impaired liver function, 
spasticity, athetosis, emotional disturbances, 
and Kayeer-Flelscher rings around the cornea 
constitute a umque syndrome There Is a de- 
crease in synthesis of ceruloplasmin with a 
deficit of plasma ceruloplasmin and an increase 
in free copper which may be etiologlcally spe- 
cific 

Give penleUUmine to chelate and remove 
excess copper. Edathamii (Versenate*^. EDTA) 
may also be used to remove copper 

Multiple Defects of Tubular Function (De Toiu- 
Faoeonl-Debre Syndrome). 

Aminoaciduria, phosphaturia. glycosuria, 
and a variable degree of renal tubular acidosis 
characterize this syndrome Osteomalacia is 
a prominent clinical feature, other clinical and 
laboratory manifestations are associated with 
specific tubular defects described separately 
above. 

Treatment consists of replacing cation 
deficits, especially potassium and calcium, 
and giving vitamin D, a high-calcium diet, 
and continued supplements of sodium and po- 
tassium. 

Excess Potaselum Secretion (Potassium 
“Wastage'’ Syndrome). 

Excessive secretion or loss of potassium 
may occur in 4 situations* (1) Chronic renal 
insufficiency with diminished H*" secretion 
(2) Renal tubular acidosis and the De Toni- 
Fanconl syndrome, with cation loss resulting 
from diminished E* and NH* secretion. (3) 
Aldosteronism and hyperadrenocorticism 
(4) Tubular secretion of potassium, the cause 
of which is yet unknown. Hypokalemia indi- 
cates that the deficit Is severe. Muscle weak- 
ness, metabolic alkalosis, and polyuria with 
dilute urine are signs attributable to hypo- 
kalemia. 


Treatment consists of correcting the pri- 
mary disease and giving supplementary potas- 
sium. 


Reiman, A.S. , &N. G, Levinsky; Kidney dis- 
ease acquired tubular disorders (with 
special reference to disturbances of con- 
centrations and dilution and of acid-base 
regulation). Ann. Rev. Med. 12:93-110, 

1961. 

Renal tubular acidosis (leading article). Lancet 
1 92-5, 1961. 

Stanbuiy, J,B.. Wyngaarden, J.B., SeD.S. 
Fredrickson: The Metabolic Basis of In- 
herited Disease. Blakieton, 1960. 


2. STRUCTURAli DEFECTS 


Congenital structural anomalies of the 
kidney must always be considered in any pa- 
tient with hypertension, pyelonephritis, or 
renal insufficiency. The manifestations of 
structural renal abnormalities are related to 
the superimposed disease, but management 
and prognosis are modified by the structural 
anomaly 

Polycystic Kidneys. 

Polycystic kidney disease is familial and 
often involves not only the kidney but the liver 
and pancreas as well 

The formation of cysts in the cortex of 
the kidney is thought to result from failure of 
union of the collecting tubules and convoluted 
tubules of some nephrons. New cysts do not 
form, but those present enlarge and, by pres- 
sure. cause destruction of adjacent tissue 
Cysts may be found In the liver and pancreas. 
The Incidence of cerebral vessel aneurysms 
is higher than normal 

Cases of polycyatlc disease are discovered 
during the investigation of hypertension, by 
diagnostic study in patients presenting with 
pyelonephritis or hematuria, or by investi- 
gating the families of patients with polycystic 
disease. At times, flank pain due to hemor- 
rhage Into a cyst will call attention to a kidney 
disorder. Otherwise the symptoms and signs 
are those commonly seen in hypertension or 
renal insufficiency. On physical examination 
the enlarged, irregular kidneys are easily 
palpable. 

The urine may contain leukocytes and red 
cells With bleeding into the cysts there may 
also be bleeding into the urinary tract. The 
blood chemical findings reflect the degree of 
renal Insufficiency. X-ray examination shows 
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the enlarged kidneys, and urography demon- 
strates the classical elongated calyces and 
renal pelves stretched over the surface of the 
cysts 

No specific therapy is available, and sur- 
gical Interference Is contraindicated. Hyper- 
tension, infection, and uremia are treated In 
the conventional manner. 

Although the disease may become symp- 
loniaUc in childhood or early adult life, it 
usually Is discovered in the fourth and fifth 
decades Unless fatal complications of hyper- 
tension or urinary tract infection are present, 
uremia develops very slowly and patients live 
longer than with other causes of renal insuf- 
ficiency 

Renal Agenesis. 

Occasionally one kidney, usually the left. 

Is congenitally absent. The remaining kidney 
is hypertrophied The Incidence of pyelo- 
nephritis appears to be greater in those so 
afnicted Before performing a nephrectomy 
for any reason, it is mandatory to prove the 
patient has a second kidney 

Iforseshoe Kidney. 

A band of renal tissue or of fibrous tissue 
may join the 2 kidneys Associated abnormal- 
ities of the ureterecalyeeal system predispose 
to pyelonephritis 

Sctople Kidney. 

The kidney may occupy a site in the pelvis 
and the ureter may be shorter than normal 
Infection is more frequent in such kidneys 

Nephroptosis 

Unusual mobility of the kidney permits it 
to move from its normal position to a tower 
one. Only when ureteral kinking or poor 
drainage can be clearly ahown to produce symp- 
toms or to encourage persistence of Infection 
is surgical Intervention Justified. 


Dalgaard, O.Z,: Bilateral polycystic disease 
of the kidneys, a follow-up of two hundred 
and eighty-four patients and their families. 
Acta mcd. scandlnav. 158, Suppl. 328, 1057. 
Glenn, J.F,; Analysis of 51 patients with 
horseshoe kidney. New England J. Med. 
26l'604-7. 19S9. 


INFECTIONS OF THE 
URINARY TRACT 


PYELONEPHRITIS 


Pyelonephritis is an infectious disease so 
common and so serious in Its long-term effects 
that meticulous attention must be paid to the 
details of diagnosis and treatment. Urinary 
tract infection is undoubtedly the commonest 
cause of chronic renal disease in both sexes. 

It Is the commonest cause of "renal hyper- 
tension" in women and a frequent cause in men. 
Because ^he chronic form of the disease fs as- 
sociated with few symptoms, the diagnosis is 
often not established until signs of renal in- 
sufficiency or hypertension appear. Resist- 
ance to treatment is remarkable, and relapses 
are frequent 


1. ACUTE PYELONEPHRITIS 


Essentials of Diagnosis 

• Sudden onset of chills and fever with 
urinary frequency and urgency and 
burning on urination, pain and tender- 
ness in the costovertebral angle ever 
the kidneys 

• Headache, prostration, nausea and 
vomiting 

• Urine contains pus (pyuria), few to 
many red cells, granular and white 
cell casts, small to moderate amounts 
of protein, bacteria 

• Leukocytosis, rapid sedimentation 
rate 

• Occasionally bacteremia 

Acute pyelonephritis must be dlflcr- 
entlated from acute causes of abdom- 
inal pain aa well as from basal pneu- 
monia Acute pancreatitis must also 
be considered The presence of pus 
and bacteria in the urine will usually 
confirm the diagnosis of pyelonejrfiritis 

General Considerations. 

Acute urinary tract Infections may be 
confined to the bladder, but more often the 
infection involves the ureters and kidneys as 
well. In many cases, anatomic defects of the 
genitourinary tract produce obstruction or 
stasis which favor Invasion and persistence of 
pathogenic organisms. The organisms most 
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frequently found are the gram-negative bacUU. 
1 e , Escherichia coli, Aerobacter aerogenes. 
Paracolon species. Pseudomonas aeni^nosa, 
Proteus vulgaris, and salmonellae, and the 
gram-positive cocci, 1 e , streptococci 
(enterococci) and staphylococci In acute 
urinary tract infections the causative organ- 
ism is present in great numbers, ranging from 
10,000 to hundreds of millions of bactena per 
milliliter of urine 

Predisposing factors are of importance 
In young people infection is much more fre- 
quently encountered in the female. In the older 
age groups, infection is more common in the 
male since urinary tract obstruction is more 
frequent Pregnancy, diabetes meilitue, 
metabolic disorders with nephrolithiasis, 
obstructive uropathy, neurogemc bladder, and 
genitourinary instrumentation are ail associ- 
ated with a high incidence of urinary tract In- 
fection 

Pathologic examination shov/s inflamma- 
tion of the bladder, ureters, and kidney pelvis, 
with edema. Intense capillary congestion, 
patchy ulceration and submucosal hemorrhage 
in the more severe cases On section the 
kidney shows linear streaks of yellow, which 
represent purulent involvement of the tubules 
and interstitial tissues of the pyramids and 
medulla, often extending into the cortex 
Microscopically, interstitial tissue suppura- 
tion with patchy necrosis and pus-fiUed 
tubules are prominent Although the glorper- 
till are not directly Involved, Interstitial in- 
flaminstlon around the glomeruli may be in- 
tense 

Clinical Findings 

A Symptoms and Signs Symptoms are 
those of acute infection, with chills, fever 
prostration, and headache Local urinary 
tract symptoms Include urinary urgency and 
frequency, dysuria, tenesmus, pain and ten- 
derness in the flanks over the kidneys, and 
backache Nausea, vomiting, and occasional- 
ly diarrhea are common There may be few 
signs of Infection other than dysuria and fre- 
tjusncy Physical examination usually reveals 
little except tenderness over the kidneys and 
the signs of fever and prostration 

B. Laboratoiy Findings The ^VBC Is 
usually 14. 000-20, OOO/cu mm . with an in- 
crease of polymorphonuclear neutrophils 
(Including band forms) The sedimentation 
rate is veiy rapid The unne contains pus 
with clumps of polymorphonuclear cells, 
granular and leukocyte casts, some red cells 
and epithelial cells, shreds of mucus, protein, 
and at times acetone 


Cultures of the unne reveal multitudes of 
bacteria, blood cultures are occasionally posl> 
tive as well Examination of the urine is ex- 
tremely important, for only if the organism ie 
identified can therapy be properly directed 
A gram-stained smear of the sediment ob- 
tained from 5-10 ml of urine will show identi- 
fiable bacteria when these are present in con- 
centrations of 10,000 or more/ml of urine 
A WBC can be made on uncentrifuged urine In 
a counting chamber, if the count exceeds 2 
white cells/cu mm (i e , 2 cells per 9 
squares), pyuria is present Urine cultures 
should be performed either on fresh catheter- 
ued specimens or on fresh midstream speci- 
mens after proper cleansing of the urethral 
meatus and, in the female, exclusion of labial 
and vaginal contamination Quantitative cul- 
tures should be done with 0 1 ml of undiluted 
urine and 0 1 ml of 1 100 dilution Each 
colony on the plate Inoculated with the undi- 
luted urine represents 10 bacteria/ml , and 
each colony on the plate inoculated xnth the 
1 100 dilution represents 1000 bacteria/ml. 
Higher dilutions may be cultured if counts 
over 100,000 are expected If bacteria are 
seen on a gram -stained smear or if the quantls 
tative culture exceeds 10,000 organismsMl of 
urine the diagnosis of unnary tract infection 
IS confirmed Counts of 1000 or less can be 
considered to represent contamination, counts 
between 1000 and 10 000 are indeterminate, 
although urinary tract infection is unlikely In 
these instances 

Treatment. 

A Specific Measures Give specific anti- 
infective drugs chosen on the basis of cultures 
and sensitivity tests The sulfonamides, nitros 
furantoin, the tetracyclines, mandelic acid, 
and methionine shoufu be empfoyea'ih abses 
sufficient to produce adequate levels in the 
renal tissues and urine Chloramphenicol, 
colistimcthate (Colistin®), neomycin, and 
polymyxin should be reserved for cases re- 
fractory to other agents 

Prolonged and continuous antimicrobial 
therapy is required to eradicate infectious 
organisms Follow-up urine cultures should 
be taken to prove absence of infection 

When the acute phase has passed, diag- 
nostic studies should be undertaken to demon- 
strate any anatomic or metabolic defect x-ray 
of the abdomen, urograms, cystoscopy, ure- 
teral unne culture, and cyetograms and cysto- 
urethrograms to determine reflux of urine into 
the ureters, and appropriate tests for coexist- 
ing metabolic disease. 

Anatomic abnormalities which cause ob- 
struction. stasis, or reflux should be cor- 
rected if possible 
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B General Measures Place the patient 
at be<l rest on a regular diet as tolerated and 
force fluids to maintain a high urine output 
I V administration of fluids la often required 
Give antipyretics and analgesics as Indicated 
Trc'xt associated disease such as diabetes 
mellltus 

Prognosis 

In the absence of anatomic defects of the 
urinary tract appropriate antimicrobial ther- 
apy will usually result In cure Recurrent or 
continued Infection produces renal damage 
with ultimate development of renal insuffi- 
cleney or hypertension 


Sec references under Chronic f^elonephritls 
opposite 


2 CimONtC PYELONEPHRITIS 


Essentials of IHagnosis 

* Asymptomatic except for exacerbations 
of symptoms of acute urinary tract in- 
fection 

* End stages of chronic infection are 
characterized by symptoms and signs 
of renal insufficiency uremia and 
hypertension 

* Utino may be unremarkable or may 
contain leukocytes bacteria and pro- 
tein 

General Conalderatlona 

Chrordc pyelonephritis is often unsus- 
pected unless n history of urinary tract in- 
fection or of unexplained and peculiar gastro 
Intestinal symptoms is elicited When hyper- 
tension is present the possibility of pyelo 
'3/y}h«»>jA mJi.'ii. alwa.*}®. »»«, 'wJwjraJaR.'i einiue 
the disease is often unilateral and nephrectomy 
may be curative If the function of the other kid 
ncy is normal Before renal insufficiency de 
velops proper treatment may delay or pre- 
\cnt the serious sequelae of continuing infec- 
tion 

Because of variations In the degree of in 
volvcment. one kidney may be larger than the 
other Severely damaged kidneys are greatly 
contracted, and may consist mostly of scar 
tissue and remnants of renal tissue enclosed 
in a thickened capsule Areas of chronic or 
acute Interstitial fnflarimatlon may be present 
Terminally the clinical features arc indistin- 
guishable from the end stage of glomerulo- 
rcphrltls or nephrosclerosis 


Clinical FlnOlnga 

There are none unless clear-cut exacerba- 
tions of more acute urinary tract Infection oc- 
cur The late manifestations are those of 
renal Insufficiency or of hypertension 

Treatment (See also the discussions of acute 
pyelonephritis uremia and hyper- 
tension ) 

Treat infection with appropriate anti- 
microbial drugs If renal function Is reduced 
mandellc acid and methionine must not be 
used because the kidneys are no longer able 
to regulate electrolyte and IT*" homeostasis 
Anatomic defects which favor infection should 
be corrected surgically if possible 

Prognosis, 

Unless the infection is eradicated, one or 
both kidneys will be damaged so severely that 
irremediable hypertension or renal Insutficlen- 
cy will result However the course of the 
disease may be protracted over many years 
and with careful management these patients 
may lead a reasonably comfortable life even 
when renal reserve is limited 


Klieman C R Hewitt W L , & L B Cuze 
Pyelonephritis Medicine 39 3-116, I960 
Quinn EL & E H Kass (editors) Biology 
of Pyelonephritis Henry Ford Hospital 
International Symposium Little, Brown, 
1960 


LOWER UKINARY TRACT INFECTION 


Because the urinary tract is a continuous 
duct with relatively ineffective separation of 
the ureterocalyceal system from the urinary 
hl.vblftn Vt 'I'i ‘tnnnn'ffotn* *<u 'uvEunre an. 

isolated infection of the bladder exists 

The principles of diagnosis and manage- 
ment of urinary tract Infection stated above 
(see I^clonephriUs p 746) apply to the so 
called lower urinary tract infections or cystitis 
also Anatomic and neurogenic defects and 
metabolic diseases such as diabetes meUitus 
and those conducive to stone formation must 
be searched for and corrected Cultures must 
be made and suitable antimicrobial agents em- 
ployed 

It is important to remember that a urinary 
tract Infection is not an infection in the urine 
alone but in the tissues of the urinary tract as 
well 
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TUBERCULOSIS 
OF THE URINARY TRACT 


Essentials of Xllagnoais 

• Early symptoms are usually those of 
vesical infection, including burning on 
urination, frequency, and nocturia 

• Malaise, fatigability, fever, mght 
sweats 

• There are usually few signs The 
kidney or kidneys may be enlarged, 
the epididymides may be enlarged and 
indurated, a scrotal sinus may be pres- 
ent 

• Unne contains “pus without organisms 
on a Gram or methylene blue stain 
red cells, and usually protein 

• Culture or guinea pig inoculation con- 
firms the presence of Mycobacterium 
tuberculosis 

• Urograms show “moth-eaten ' appear- 
ance of calyces, abscess cavities, and 
varying degrees of kidney destruction 

The “sterile" pyuria of chronic 
pyelonephritis and chronic nonspecific 
urethritis and cystitis may mimic 
tuberculous infection Culture and 
biopsy should serve to distinguish 
tuberculosis from these 

General Considerations. 

Hematogenous dissemination of tubercle 
bacilli from foci in the lung or lymph nodes is 
the usual source of tuberculosis of the kidney, 
rarely does the infection originate in the geni- 
tal tract The genital organs may become In- 
fected by hematogenous spread or secondary 
to kidney Infection The prostate, seminal 
vesicles, epididymides, and, rarely, the tes- 
tes may be infected The fallopian tubes are 
more frequently Involved than the ovaries and 
irteruB 

The kidney and ureter may show little 
gross change Caseous nodules in the renal 
parenchyma and abscess formation with de- 
struction of tissue and fibrosis often produce 
extensive damage Calcification In the lesions 
is common The ureter and calyces are thick- 
ened, and stenosis may occ^r with total de- 
struction of functioning renal tissue above 
The bladder shows mucosal inflammation and 
submucosal tubercles which become necrotic 
snd form ulcers Fibrosis of the bladder wall 
occurs late or upon healing Tubercles with 
caseous necrosis and calcification are found 
In the genital organs Microscopically, typical 
tubercles are found and demonstration of the 
tubercle bacilli In the lesions Is usually easily 
accomplished 


The search for tuberculosis elsewhere In 
the body must be complete whenever urinary 
tract tuberculosis is found 

Cllnleal Findings 

A Symptoms and Signs Symptoms are 
not characteristic or specific Manifestations 
of chronic infection with malaise, fever, 
fatigability, and mght sweats may be present 
Kidney ami ureter infection Is usually silent 
Bladder Infection produces frequency, burn- 
ing on urination nocturia, and, occasionally, 
tenesmus If bleeding occurs with clot forma- 
tion ureteral or vesical colic may occur 
Gross hematuria is fairly common Genital 
Involvement becomes apparent as enlargement 
of the epididymis occurs or as a sinus tract 
forms 

Examination may reveal only costoverte- 
bral angle tenderness and the alterations in 
the gemtal tract organs available to palpation 

B Laboratory Findings The urine con- 
tains ‘pus without bacteria," red cells, and 
usually protein Culture for tubercle bacilli 
and guinea ptg inoculation confirm the diag- 
nosis If renal damage is extensive, signs of 
renal Insufficiency can be demonstrated ele- 
vated BUN or NPN and serum electrolyte ab- 
normalities characteristic of uremia A mild 
anemia usually is present, and the sedimenta- 
tion rate is rapid 

C X-ray and Cystoscoplc Findings Ex- 
cretory urograms v^l reveal the moth-eaten 
appearance of the Involved calyces or the 
obliteration of calyces stenosis of calyces, 
abscess cavities, ureteral thickening and ste- 
nosis. and the nonfunctioning kidney (auto- 
nephrectomy) Calcification of involved tis- 
sues Is common Thorough cystoscoplc exam- 
ination is required to determine the extent of 
bladder wall infection and to provide biopsy 
material if needed 

Treatment. 

A Medical Treatment If renal infection 
is unilateral but gross necrosis is not evident, 
or if renal infection is bilateral, place the 
patient at bed rest and give antituberculosis 
therapy Antituberculosis therapy as follows 
must be continued for at least 2 years Amlno- 
salicyllc acid (PAS) 8-12 Gm orally dail>. 
isoniaaid (INH). 3-5 mg /Kg orally dailj. 
and streptomycin 1 Gm I M twice a week 
Pyrldoxine. 50 mg /day. may be given to com- 
bat the vitamin B, depletion effect of Isoniazid 

B Surgical Plus Medical Treatment If 
renal infection is unilateral and the involved 
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kidney 1 b severely damaged with areas of 
necrosis or If stenosis of the calyces or ure- 
ter Is present combined medical treatment 
(as above) plus nephrectomy is indicated If 
one kidney Is severely involved by a caseous 
hydronephrosis or is bleeding severely, ne- 
phrectomy (and medical therapy) may be nec- 
essary even though the other kidney Is infected 

Combined therapy may be required also 
for advanced genital organ or vesical tubercu- 
losis 

Prognosis 

The prognosis varies with the extent of 
renal lnvol\ cment and damage to renal function 
An‘imIcroblal therapy has Improved the out- 
look remarkably Anatornle defects resulting 
from scar and healing or from stenosis of the 
ureter with hydronephrosis may delay or pre- 
clude cure 

Vesical or genital tuberculosis responds 
less well than does uncomplicated renal in- 
fection 


Lattimer, J.K , & R J Kohen ftcnal tuber- 
culosis Am J Med 17 S33-9, 1954 
Ross. J C . Gow, J G . & C A St HiU 
The treatment of gcnllo-urlnary tubercu- 
losis a review of 240 patients Lancet 1 
116-9. loss 


ACITTE PROSTATITIS 


Acute prostatitis may represent an exac 
erbatlon of chronic prostatitis (perhaps due to 
instrumentation) or may occur as a result of 
hematogenous Infection from a distant source 
or local extension of a urethral Infection 
Urinary tract Infection and urinary retention 
often occur with acute prostatitis The path- 
ologic changes are those characteristic of In- 
fection and inflammation occasionally with 
abscess formation 

The manifestations arc those of infection 
and local Inflammation Characteristic symp- 
toms are low-grade to high fever, low back or 
perineal pain, and urinary bladder Irritability 
with dysurla frequency, nocturia urgency, 
and, at times. Inability to void because of 
urethral obstruc'lon The physical finding of 
an exquisitely tender, swollen prostate gland 
confirms the diagnosis Variable leukocy- 
tosis pyuria, and bacterlurla are present, 
and often a purulent urethral discharge Cul- 
ture Is required to Identify the specific organ- 
ism 


Acute prostatitis must be differentiated 
from urinary tract Infection 

Antibiotics should be selected on the basis 
of cultures and sensitivity tests Instrumenta- 
tion of the urethra Is contraindicated Drain- 
age of an abscess requires perineal exposure 
of the gland Bed rest Is essential Anal- 
gesics, sltz baths, and bladder sedatives 
should be given as necessary for discomfort 
A high fluid Intake Is helpful 

Acute prostatlc infection is usually readily 
controlled with appropriate antibiotics Inade- 
quate treatment may result in a chronic re- 
sidual infection 


Bruce AW & M Fox Acute Infections of 
the prostate gland Brit J Urol 31 302-5, 
ies9 


CHRONIC PRCSTATITTS 


Chronic prostatitis may persist after an 
acute Infection has subsided The gland Is 
often firmer than normal as fibrosis takes the 
place of inflamed tissue The ducts contain 
pus and the ductal mucosa degenerates Semi- 
nal vesical Inflammatlen and. In many eases 
epididymitis are present 

Although chronic prostatitis is usually 
asymptomatic there may be complaints of 
fullness and pain in the perineum or low back 
Urethral discharge may occur Symptoms of 
cystitis epididymitis, or partial urethral ob- 
struction may be present The prostate is 
usually enlarged and boggy, with indurated 
areas CrepIUtion may be elicited on palpa- 
tion if etones are present The prostatlc and 
seminal fluid will be purulent The urethral 
discharge will reveal the offending bacterial 
organism or trlchomonads Careful examina- 
tion of the prostatlc secretion is important 
Calcium stones of the prostate may be seen on 
x-ray 

Antibiotic therapy with appropriate sgents 
should be employed Prostatlc massage may 
be helpful and should be repeated every 1-3 
weeks Vigorous therapy of epididymitis or 
complicating urinary tract infection is man- 
datory Urethral obstruction, epididymitis, 
and urinary tract infection are serious com- 
plications Otherwise, chronic prostatitis is 
not likely to be harmful but eradication of 
Infection should be attempted to prevent com- 
pUcatlons which, in turn, sustain chronic dis- 
ease 
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URINARY STONES 


Urinary stones and calcification in the 
Wdney may be associated with metabolic dis- 
ease, may be secondary to Infection in the 
urinary tract, or may be idiopathic. The in- 
cidence of urinary tract calculus is higher in 
men. 


NEFHROCALCINOSIS 


Essentials of Diagnosis 

• Asymptomatic, or symptoms of pri- 
mary disease producing hypercalci- 
uria. 

• Physical signs of the primary disease 

• Anemia is common 

• Blood chemical findings of primary 
disease plus variable degrees of 
renal Insufficiency. 

Differentiate from renal calculi, 
renal tuberculosis, and medullary 
sponge kidney. 

General Considerations. 

Chronic hypercalciuria and hyperphospha- 
turla may result In precipitation of calcium 
salts in the renal parenchyma The common- 
est causes are hyperparathyroidism, hyper- 
vitamlnosis D (particularly with associated high- 
calcium intake), and excess calcium and alkali 
Intake, Chronic pyelonephritis predisposes 
to nephrocalclnosls Other causes Include 
^>c<Ae osteoporosis following tmmdo’illzatlon. 
sarcoidosis, renal tubular acidosis, the Dc 
Toni-Fanconl syndrome, and destruction of 
bone by metastatic carcinoma 

Clinical Findings. 

The symptoms, signs, and laboratory 
findings are those of the primary disease The 
diagnosis Is usually established by x-ray dem- 
onstration of calcium deposits in the kidney, 
which appear as minute calcific densities with 
linear streaks in the region of the renal papil- 
lae. True renal stones may be present as 
Well, 

Treatment. 

Specific treatment is directed at the primary 
disorder. Particular attention Is directed to 
treatment of urinary tract Intectlon and renal 
Insufficiency. When renal tubular acidosis or 
the De Toni-Fanconl defect is present, it is 


essential to maintain a high fluid intake, to re- 
place cation deficit, and to alkalinize the uru'e 
with sodium bicarbonate, 4-5 Gm. q.i, d. , of 
sodium or potassium citrate, 50% solution, 

4-8 ml, q. l.d. Even with adequate treatment, 
the prognosis is poor. 


Epstein, P.H.: Calcium and the kidney. J. 

Chron.Dis. 11:255. I960. 

Mortensen, J.D., AA.H, Baggenstosa: Nepbro- 
calclnosls' a review. Am.J. Clin, Path, 24: 
45-63, 1954, 

Mortensen, J.D., &J.L. Emmett: Nephro- 
calcinosis a collective and elinicopathologic 
study, J,Urol.71'39B-406, 1954. 


RENAL STONE 


Essentials of Diagnosis 

• Often asymptomatic 

• Symptoms of obstruction of calyx or 
ureteropelvic function, with flank pairt 
and colic 

• Nausea, vomiting, abdominal disten- 
tion 

• Hematuria 

• Chills and fever aod bladder Irrita- 
bility If Infection is present. 

Differentiate from acute pyelene- 
phntlB, renal tumor, renal tubercu- 
losis, and infarction of the kidney. 

Etiology. 

A Excessive Excretion of Relatively In- 
soluble Urinary Constituents, 

b Calcbim. - 

(1) Idiopathic hypercalciuria 

(2) HIgh-calcium intake 

(3) High vitamin D intake Increases dietary 
calcium absorption, which increases the load 
of calcium excreted by the kidney 

(4) Primary hyperparathyroidism produces 
increased excretion of calcium and phosphate 
in the urine. Serum calcium is high and seruTU 
phosphorus low. 

(5) Prolonged immobilization (due to spinal 
cord Injury, pollomyeUtls, fractures) and de- 
structive bone disease increase the loss of cal' 
cium from bone, resulting in hypercalciuria 

(6) Renal tubular acidosis Is associated 
with Inability to conserve cations, including 
ealdum. 

2. Oxalate - About half of urinary stones 
are composed of calcium oxalate. 

(1) High oxalate intake (cabbage, spinach, 
tomatoes, rhubarb, chocolate) 
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(2) Congenital or familial oxalurla 

3 Cvstln" - Hereditary cysttnuria 

4 Urle acid - 

(1) Gout Slone may form spontaneously 
or djc to treatment uricosuric agents 

(2) Therapy of neoplastic disease with 
agents uhlch cause rapid tissue breakdov.n 
resulting in Increased excretion o' uric acid 

B Physical Changes in the Urtn* 

1 Increased concentration of unnary con- 
stituents when fluid Intake is low 

2 Unnary pH - Inorganic salts are ordinar- 
ily less soluble at high pH Organic substances 
are least soluble at tov, pH 

C Nucleus (Nidus) for Stone Formation 

1 Organic material, particularly bits of 
necrotic tissue or blood clot, may serve as a 
nucleus for stone formation 

2 Clumps of bacteria, particularly when 
infection is accompanied by stasis or obstruc- 
tion 

General Considerations * 

The location and size of the stone and the 
presence or absence of obstruction determine 
the changes which occur In the kidney and 
calyceal system The pathologic changes may 
be modified by ischemia due to pressure or by 
infection 

Clinical Findings 

A Symptoms and Signs Often a stone 
trapped In a calyx or in the renal pelvis is 
asymptomatic If o stone produces obstruc- 
tion in a enlyx or at the ureteropelvic junction 
dull flank pain or even colic may occur Hema- 
turia and symptoms of accompanying infection 
may be present Nausea and vomiting may 
suggest enteric disease Flank tenderness 
and abdominal distention may be the only phys- 
ical finding 

B Laboratory Findings Leukocytosis 
may be present If there Is an Infection The 
urine may contain red cells, white cells snd 
protein pus and bacteria occur with infection 
Crystals in the urine may provide a clue to the 
type of stone, e g , uric acid or cystine 
Chemical abnormalities in the blood end urine 
will confirm the diagnosis of the primary meta- 
bolic disease (c g , hyperparathyroidism 
gout cystlnuria renal tubular acidosis) 

C X-ray Findings The x-ray examina- 
tion will reveal radiopaque stones, delineate 
kidney siic, demonstrate bone lesions of para- 
thyroid disease, gout, and metastatic neo- 
plasm Fxcretory and retrograde urograms 
help to delineate the site and degree of ob- 
s’ruction 


Complications. 

Infection and hjdroncphrosls arc compli- 
cations which may destroy renal tissue 

Prevention of Further Stone Formation 

A Obtain a stone for analysis whenever 
possible 

B Treat predisposing disease, e g , 
surgical removal of parathyroid tumor or 
hyperplastic parathyroid glands treat gout, 
cystlnuria and renal tubular acidosis as 
Indicated 

C For calcium phosphate stones main- 
tain a low urinary pH by giving sodium acid 
phosphate 0 G Cm cranberry juice 200 ml . 
or methionine 3 Gm 3-4 times dally, and 
by placing the patient on an acid-ash diet 
The patient should check urine pH with nltn- 
zine paper Reduce phosphate absorption with 
aluminum hydroxide gel, 120-180 ml (4-6 
oz ) dally 

D For uric acid and cystine atone forma- 
tion maintain a high urinary pH by giving 
sodium citrate. 30% solution 4-8 ml (1-2 
dr ) q 1 d or oftener and by placing the pa- 
tient on an alkatlne-ash diet The patient 
should check urine pH with nitrazlne paper 

Treatment 

Small atones may be passed They do no 
harm if Infection is not present Larger 
stones may require suri^cal removal If ob- 
struction is present or renal function threat- 
ened Nephrectomy may be necessary 

Force fluids to maintain a dilute urine 
and restrict calcium Intake 

Combat infection with appropriate anti- 
biotics 

If obstruction can be prevented and Infec- 
tion eradicated the prognosis is good 
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URETERAL, STONE 


Essentials of Diagnosis 

• Obstruction of ureter produces severe 
colie with radiation of pain to regions 
determined by position of the stone in 
the ureter 

• Gastrointestinal symptoms common 

• Urine usually contains red cells 

» May be asymptomatic 

• Exacerbations of infection when ob- 
struction occurs 

Differentiate from clots due to 
hemorrhage, from tumor, acute i^elo- 
nephritis, and acute cholecystitis 

General Considerations. 

Ureteral stones are formed in the kidney 
but produce symptoms as they pass down the 
ureter 

Clinical Findings 

A Symptoms and Signs The pain of 
ureteral colic la Intense The patient may be 
in mild shock, with cold, moist skin There 
is marked tenderness in the costovertebral 
angle Abdominal and back muscle spasm 
may be present Referred areas of hyper- 
esthesia can often be demonstrated 

B Laboratory Findings As for renal 
stone 

C X-«iy and Instrumental Exammation 
X-rays may show the atone lodged in the ureter 
or at the ureterovesical junction Nonopaque 
stones can be demonstrated by excretory uro- 
grams, which reveal the site of obstruction 
and the dilated ureteropelvic system above it 
Because of the danger of infection, cystoscopy 
and ureteral catheterization should be avoided 
unless retrograde urography Is essential 

Prevention 

As for renal stone 

Treatment. 

A Specific Measures Most stones will 
pass spontaneously if spasm of the ureter is 
relieved and fluids are forced Surgical re- 
moval may be necessary if the stone is large 
or it infection is present which does not re- 
spond readily to treatment 

B General Measures Morphine or other 
opiates should be given in doses adequate to 
control pain Morphine sulfate, 8 mg (*/8 
gr ) (or equivalent dosage of other drugs). 


may be given I V and repeated in 5-10 min- 
utes if necessary Thereafter, subcut ad- 
ministration is usually adequate Atropine 
sulfate 0 8 mg (VsOgr ) subcut , or meth- 
anthellne bromide (Banthine®), 0 IGm I.V , 
may be used as antispasmodics 

Prognosis 

If obstruction and infection can be treated 
successfully, the outlook Is excellent 


VESICAL STONE 


Essentials of Diagnosis 

• Biadder irritability with dysuria, 
urgency and frequency 

• Interruption of unnary stream as 
stone occludes urethra 

• Hematuria 

• Pyuria 

Differentiate from pedunculated 
vesical tumor 

General Considerations 

Vesical stones occur most commonly 
when there is residual unne infected with urea- 
splitting organisms (e g Proteus, staphylo- 
cocci) Thus bladder stones are associated 
with unnary stasis due to bladderneck or 
urethral obstruction diverticula, neurogenic 
bladder, and cystocele Foreign bodies in the 
bladder act as foci for stone formation Ul- 
ceration and bladder inflammation predispose 
to stone formation 

Most vesical stones are composed of cal- 
cium phosphate, calcium oxalate, or ammoni- 
um magnesium phosphate 

Clinical Findings 

A Symptoms and Signs Symptoms of 
chronic urinary obstruction or stasis and in- 
fection are usually present Dysuna, fre- 
quency and urgency, and interruption of the 
urinary stream (causing pain In the penis) 
when the stone occludes the urethra are com- 
mon complaints Physical findings Include 
prostatic enlargement, evidence of distended 
(neurogenic) bladder, a cystocele Occasion- 
ally the stone may be palpable. 

B Laboratory Findings The urine shows 
signs of Infection and contains red cells 

C X-ray and Cystoscoplc Examination 
X-ray examination shows the calcified stone, 
and urograms show the bladder abnormalities 
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and upper urinary tract dilatation due to long 
standing back pressure Direct cystoscopic 
examination may be necessary for final diag 
nos Is 

Treatment 

A Specific Measures Surgical removal 
of the stone is indicated cither by transurethral 
marupjlation or cystotomy 

B General Measures Gl\c analgesics as 
required and treat Infection with appropriate 
antibiotics Anti Infective measures are usu 
ally of little value until the stone is removed 
and obstruction Is relieved 

Prognosis 

If obstruction and infection can be pre 
vented the prognosis Is excellent 


Butt AJ (editor) Treatment of Urinary 
Lithiasis Thomas 1960 
Melick R A & P H Benneman Clinical 
and laboratory studies of 207 consecutive 
patients In a kidney stone clinic New 
England J Med 259 307 14 1958 
Vermuelen C W Miller G K «. J B 
Sawyer Some nonsurgical aspects of uro 
lithiasis M CUn North America 39 231 
95 19SS 


TUMORS OF THE 
GENITOURINARY TRACT 


ADENOCARCINOWA OF KIDNEY 
(Hypernephroma) 


Essentials of Diagnosis 

• Painless gross hematuria 

• Fever 

* Enlarged kidney may be palpable 

* Evidence of metastasea 

Differentiate from hydronephrosis 
polycystic kidneys renal cyst and 
renal tuberculosis 

General Considerations 

The comi^onest malignant tumor of the 
kidney Is adenocarcinoma which occura more 
frequently In males This tumor raetastasires 
earlv to the lungs liver and long bones 

Adenocarcinoma of the kidney apparently 
arises from rcruil tubule cells or adenomas 


It imades blood vessels early Microscopically 
the cells resemble renal tubule cells arranged 
in cords and varying patterns 

Clinical Findings 

A Symptoms and Signs Gross hematuria 
Is the most frequent sign Fever Is often the 
only symptom A flank mass may be palpable 
Vena cava occlusion may produce character 
isttc patterns of collateral circulation and ede 
ma of the legs Gross hematuria is almost al 
ways present 

D Laboratory Findings Occasionally 
polycythemia may develop Anemia is more 
commonly found Urinary exfoliative cytology 
may confirm the diagnosis 

C X ray examination may show an en 
larged kidney Metastatic lesions of bone and 
lung may be revealed Excretory or retro 
grade urography (or both) must be employed to 
establish the presence of a renal tumor 

Treatment 

Neii^rectomy is Indicated If no metastasea 
are present Even when metastases are pres 
em nephrectomy may be indicated if bleeding 
or pain is intractable 

X ray irradiation of metastases may be of 
value although the lesions are usually fairly 
radioresistant Isolated single pulmonary 
metastases can occasionally be removed aur 
glcally 

Prognosis 

The course Is variable Some patients 
may not develop metastases for 10 IS years 
after removal of the primary tiunor About 
25T» of patients live more than 5 years 


Berger L t M W Slnkoff Systemic manl 
festatlons of hypernephroma a review of 
273 cases Am J Med 22 791 6 
1957 

Flocks R H St M C Kadesky Malignant 
neoplasms of the kidney an analysis of 
353 patients followed five years or more 
J Urol 79 196 201 1958 


EMBRYOMA OF THE KIDNEY 
(Wilms B Tumor) 


Embryoma is a highly malignant mixed 
tumor which occura almost exclusively in 
children under 6 years of age It metasta 
sizes early to the lungs liver and brain 
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Weight loss and anorexia are the most 
common signs. Pain occurs rarely. The en- 
larged kidney is usually easily palpable. Me- 
tastases produce an enlarged liver. Hyper- 
tension Is common. Anemia may be present 
The urine Is not remarkable. X-ray elimina- 
tion demonstrates the tumor and roetastases 
in the lung. Excretory urograms and gastro- 
intestinal examination help to determine the 
size of the tumor. 

Wilms’s tumor must be differentiated 
from hydronephrosis, polycystic kidney dis- 
ease, and neuroblastoma of the adrenal 
medulla. 

Treatment consists of nephrectomy followed 
by local irradiation and Irradiation of metasta- 
sea Antitumor chemotherapy may be of value 

Cure can be achieved If metastases have 
not occurred before nephrectomy. 


Kinzell, R.C., Aethers: Wilms's tumor: a 
review of 47 cases. A discussion of the 
findings and results of treatment of histo- 
logically proved cases in a 15-year period 
J.A.M.A. 174:1923-9, 1960. 


TUMORS OF THE 
RENAL PELVIS A URETER 


Epithelial tumors of the renal pelvis and 
ureter are relatively rare They are usually 
papillary and tend to metastasize along the 
urinary tract. Epidermoid tumors are highly 
malignant and metastasize early. 

Painless hematuria is the most common 
complaint. Colic occurs with obstruction due 
to blood clot or tumor Tenderness in the 
flank may be found Anemia due to blood loss 
occurs. The urine contains red cells and 
clots; white cells and bacteria are present 
when infection is superimposed. Urography 
should reveal the fiUlng defect in the pelvis 
and show obstruction and dilatation of the 
ureter. At cystoscopy, the bleeding from the 
involved ureter may be seen and satellite tu- 
mors identified Exfoliative cytologic studies 
should be done. 

Radical removal of the kidney, the in- 
volved ureter, and the pei^lureteral portion 
of the bladder should be done unless metas- 
tases are extensive. 

Irradiation of metastases is usually of 
little value. 

The prognosis depends upon the type of 
tumor. With anaplastic neoplasms, death 
usually occurs within 2 years 


TUMORS OF THE BLADDER 


Essentials of Diagnosis. 

• Hematuria. 

• Suprapubic pain and bladder symptoms 
associated •^th infection. 

• Visualization of tumor at cystoscopy. 

Hematuria and pain can be pro- 
duced by other tumors of the urinary 
tract, urinary calculi, renal tubercu- 
losis, acute cystitis, or acute nephri- 
tis 

General Considerations, 

Bladder tumors are second to prostatlc 
tumors in frequency At least 75% of bladder 
tumors occur in m^es over the age of 50 
Tumors often arise at the base of the bladder 
and Involve ureteral orifices and the bladder 
neck Papillary tumors and transitional cell 
and epidermoid carcinomas are frequent, 
adenocarcinomas and sarcomas are rare 
Metastases involve regional lymph nodes, 
bone. Uver, and lungs 

Clinical Findings. 

A Symptoms and Signs* Hematuria is the 
commonest symptom Cystitis with frequency, 
urgency, and dysuria is a frequent complica- 
tion With encroachment on the bladder neck, 
the urinary stream is diminished Suprapubic 
pain occurs as the tumor extends beyond the, 
bladder Obstruction of the ureters produces 
hydronephrosis, frequently accompanied by 
renal infection and In which case the signs of 
urinary tract Infection may be present Phys- 
ical examination is not remarkable The blad^ 
der tumor may be palpable on bimanual (ab- 
domlnorectal or abdominovaginal) examination 
Exfoliative cytology Is often diagnostic 

B. Laboratory Findings Anemia is com- 
mon The unne contains red cells, white 
cells, and bacteria 

C. X-ray and Instrumental Examination: 
Excretory urography may reveal ureteral ob- 
struction. Cystograms usually show the 
tumor Cystoscopy and biopsy confirm the 
diagnosis 

Treatment. 

A. Specific Measures: Transurethral re- 
section may be adequate to remove local and 
superficial tumors Cystectomy with urctero- 
slgmoidostomy or another urinary diversion 
procedure is required for invasive tumors 
Radiation therapy may be useful for more ana- 
{dastlc tumors. 
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B General Measures Urinary tract In- 
fection should be controlled with appropriate 
antibiotics Diversion of urine to the bowel 
often produces hyperchloremic acidosis and 
aiotemla which can be controlled only by fre- 
Cfucntly emptying the bowel and by meticulous 
control of electrolyte Intake 

Prognosis 

There is a tendency toward recurrence 
and Increasing malignancy With Inflllrattng 
carcinomas the outlook is poor even with 
radical resection 


Wallace. O M (editor) Tumors of the blad 
dcr Monographs on neoplastic disease 
Vol II Wnilams & Wilkins 1959 


BENIGN PnOSTATIC HYPERPLASIA 


Essentials of Diagnosis 

• Prostatism hesitancy and strstmng to 
Initiate micturition reduced force and 
caliber of the urinary stream nocturia 

•Acute urinary retention 

• Enlarged prostate 

•Uremia follows prolonged obstruction 

Obstruction may be caused by 
urethral stricture vesical stone 
bladder tumor neurogenic bladder 
or carcinoma of prostate 

General Considerations 

Hyp»*rplasi3 of the prostatlc periurethral 
glands produces enlargement of the prostate 
and urethral obstruction 

Clinical Findings 

A Svmptoms and Signs The symptoms 
of prostatism Increase In severity as the de 
gree of urethral obstruction increases On 
rectal examination the enlarged prostate can 
be palpated Infection commonly occurs wltb 
stasis and retention of ‘residual urine 
Hematuria may occur Uremia may result 
from prolonged back pressure and severe 
bilateral hydronephrosis Residual urine can 
be measured by post-voiding catheterization 

B X-ray and Cystoscopic Examination 
Excretory urograms reveal the complications 
of back pressure ureteral dlla’atlon and hydro 
nephrosis and post-voiding urinary intention 
Cystoscopy will reteal the enlargement of the 
prostate and the secondary bladder wall 
changes such as trabcculstion diverticula 


Inflammation due to infection and vesical 
stone 

Treatment 

A Specific Measures Relieve acute 
urinary retention by catheterization Main- 
tain catheter drainage if the degree of ob- 
struction Is severe Surgery is usually nec- 
essary There are various Indications for 
each of the 4 approaches transurethral re- 
section or prostatectomy by suprapubic 
retropubic and perineal procedures 

B General Measures Treat Infection of 
the urinary tract with appropriate antibiotics 

Pr^nosls 

Surgical resection will relieve symptoms 
Surgical mortality is low 


CARCDJOMA OF THE PROSTATE 


Essectlala of Diagnosis 

• Prostatism 

• Hard consistency of the prostate 

• Meta Biases to bone produce pain 
particularly In the low back 

• Anemia Elevated serum add phos- 
phatase with extension of the cancer 
beyond the prostatlc capsule 

Differentiate from benign prostatic 
hyperplasia urethral stricture vesi- 
cal stone bladder tumor and neuro- 
genic bladder 

General Considerations 

Cancer of the prostate is rare before the 
age of 60 It metastasizes early to the bones 
of the pelvis and locally may produce urethral 
obstruction with subsequent renal damage 
The growth of the tumor is increased by an- 
drogens and Inhibited by estrogens The pros 
tatic tissue is rich in acid phosphatase and 
when cancer has extended beyond the prostate 
to the periprostatic tissue or to bone the 
serum acid phosphatase is increased when 
bone metistaaes occur the serum alkaline 
(diosphatasc is Increased The serum acid 
phosphatase concentration thus provides a 
good Index of the extent and growth of the tu- 
mor and serum alkaline phosphatase signifies 
its extension to bone 

CUnlcal Findings 

A Symptoms and Signs Obstructive 
symptoms similar to those of benign prostatlc 
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hyperplasia are common Rectal examination 
reveals a stone-hard prostrate which is often 
nodular and fixed Low back pain occurs with 
metastases to the bones of the pelvis and spine 
Pathologic fractures may occur at the sites of 
metastases Obstruction may produce renal 
damage and the symptoms and signs of renal 
insufficiency 

B Laboratory Findings Anemia may be 
extreme if bone marrow is replaced by tumor 
The urine may show evidence of infection 
Serum acid phosphatase is increased vhen 
metastases have occurred, and serum alkaline 
phosphatase may be elevated as new bone is 
formed at the site of metastases Biopsy ly 
transurethral resection or by needle aspira- 
tion through the perineum establishes the diag- 
nosis. 

C X-ray Findings X-ray examination of 
the bones of the pelvis, spine, ribs, and skull 
will reveal the typical osteoblastic metastases 
Excretory urograms delineate changes second- 
ary to urethral obstruction and the back pres- 
sure of unne retention 
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Treatment. 

Cure may be obtained before metastasis 
has occurred by radical resection of the pros- 
tate, Including the seminal vesicles and a por- 
tion of the bladder neck Palliative therapy 
Includes transurethral resection to relieve 
obstruction Antiandrogen therapy slows the 
rate of growth and extension of the cancer. 
Orchiectomy and diethylstilbestrol, 5 mg. 
dally (or equivalent of another estrogen), or 
estrogen therapy alone, are often effective 
Irradiation of bone metastases may afford re- 
lief 

The effectiveness of therapy can be judged 
by clinical response and by periodic measure- 
ments of the serum acid and alkaline phospha- 
tase 

Prognosis 

Palliative therapy is often not effective 
for long Most patients die within 3 years, a 
few survive for 5-10 years. 
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Diseases Due to Physical Agents 

Millon J ChoKon & John I Wilson 


DISORDERS DUE TO COLD chilblain (pernio) 


Exposure to cold produces immediate 
localized vasoconstriction followed by gen- 
eralized vasoconstriction When the skin 
temperature falls to 25*C {77*F ), tissue 
metabolism is slowed but the demand for oxy- 
gen is greater than the slowed circulation can 
supply and the area becomes cyanotic At 
1S*C (S6*r ), tissue metabolism Is mark- 
edly decreased and the dissociation of oxy- 
hemoglobin is reduced, which gives a pink, 
well-oxygenated appearance to the skin Tis- 
sue survival at this temperature is slight 
Tissue death may be caused by Ischemia and 
thromboses in the smaller vessels or by actual 
freezing Freezing (frostbite) does not occur 
until the skin temperature drops to — ( to 
-10*C (28 to 14* F ) or even lower, depend- 
ing on such factors as wind, mobility, venous 
stasis, malnutrition, and occlusive arterial 
disease 

Prevention of Cold Injury 

"Keep warm, keep moving, and keep 
dry ' Wear warm, dry clothing, preferably 
several layers, with a wlndproof outer gar- 
ment Remove wet clothing, socks, end 
shoes as eoon as possible and replace with 
dry ones Extra socks, mittens, and insoles 
should always be carried In a pack when In 
cold or icy areas Avoid cramped positions, 
constricting clothing, and prolonged depen- 
dency of the feet Exercise arras, legs, fin- 
gers, and toes to maintain circulation Avoid 
wet and muddy ground and keep sheltered 
from wind Maintain good nutrition and skin 
cleanliness. Tobacco and alcohol should be 
avoided when the danger of frostbite Is pres- 
ent 


Chilblains are red. Itching skin lesions, 
usually on the extremities, caused by ex- 
posure to cold without actual freezing of the 
tissues They may be associated with edema 
or blistering and are aggravated by warmth 
With continued exposure, ulcerative or hem- 
orrhagic lesions may appear and progress to 
scarring, fibrosis, and atrophy. 

Treatment consists of elevating the af- 
fected part slightly and allowing it to warm 
gradually at room temperature Do not rub or 
massage injured tissues or apply tee or heat. 
Protect the area from trauma and secondary 
Infection 


Lynn. R B Chilblains Surg Gynee. b Obst 
89 720-6. 1984 


FROSTBITE 


Frostbite is Injury of the superficial tis- 
sues due to freezing, it may be divided Into 
three grades of severity (1) First degree 
freezing without blistering or peeling, (2) 
second degree freezing with blistering or 
peeling, and (3) third degree freezing with 
death of skin and perhaps the deeper tissues 
In mild cases the symptoms are numb- 
ness, prickling, and itching With increasing 
severity there may be paresthesia and stiff- 
ness Thawing causes tenderness and burning 
pain The skin is white or yellow, loses Its 
elasticity, and becomes Immobile Edema, 
blisters, necrosis, and gangrene may appear 

Treatment. 

A. Immediate Treatment 
I Rewarmlng - The value of rewarrolng 
has not been conclusively established since 
patients are seldom seen while the tissues are 
still frozen Superficial frostbite (frostnlp) of 
extremities in the field can be treated by firm. 
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steady pressure (without rubbing), by placing 
lingers in the armpits, and in the case of the 
toes or heels, by remcFVlng footwear, drying 
feet, rewarming, and covering with adequate 
dry socks or other protective footwear Rapid 
thawing at temperatures slightly above body 
heat may significantly decrease tissue necro 
Bis It has been suggested that rewarmlng is 
best accomplished by immersing the frozen 
portion of the body for several minutes In water 
heated to 44*C (112* F ) (not warmer) After 
thawing has occurred and the part has returned 
to normal temperature, discontinue external 
heat Do not pezvnit the patient to walk on 
thawed feet or toes since this Is likely to cause 
serious tissue destruction Never permit re- 
warming by exercise or thawing by rubbing 
with snow or ice-water 

2 Protection of the part - Avoid trauma 
e g , pressure or friction Physical therapy 
is contraindicated In the early stage Keep 
the patient at hed rest with the affected parts 
elevated and uncovered at room temperature 
Do not apply casts, dressings, or bandages 

3 Anti-Infective measures - Prevention 
of infection after the rewarming process is of 
great Importance Local infections may be 
treated with mild soaks (see p d3). with or 
without anti-infective agents Prophylactic 
penicillin Injections are probably advisable 

If ulceration has occurred, antitetanus im- 
munization is warranted 

4 Anticoagulants - If anticoagulants are 
to be of value they must be given within 24 
hours after thawing Rapid-acting heparin 
sodium (see p 2S6 for dosage) to prolong the 
clotting time for about one week may be useful 
In preventing secondary thromboses in sur- 
rounding areas 

S' fVi’ibw-up Cbre G’entfe progressive 
physical therapy to promote circulation is 
important as the healing process occurs 
Buerger’s exercises should be Instituted as 
soon as tolerated (see p 243) 

C Surgery In general, surgical inter- 
vention is to be avoided Amputation should 
not be considered until it is established that the 
tissues are dead Tissue necrosis (even with 
black eschar formation) may be quite super- 
ficial and the underlying skin may heal well 
spontaneously 


Edwards, E A , & R W Leeper Frostbite 
an analysis of 71 cases JAMA 149 
119P-1205, 1952 

Washburn, B Frostbite what It Is, how to 
prevent it, and emergency treatment 
New England J Med 266 974-00. 1962 


IMMERSION SYNDROME 
(Immersion Foot or Trench Foot) 


Immersion foot (or hand) Is caused by 
prolonged Immersion in cool or cold water o^- 
mud The affected parts are first cold and 
anesthetic, become hot with Intense burning 
and shooting pains during the hyperemlc 
period, and pale or cyanotic with diminished 
pulsations during the vasospastic period, 
later followed by blistering swelling red- 
ness heat ecchymoses, hemorrhage or 
gangrene and secondary complications such 
as lymphangitis, cellulitis and thrombo- 
phlebitis 

Treatment is best instituted during stage 
of reactive hyperemia Immediate treatment 
consists of protecting the extremities from 
trauma and secondary Infection and gradual 
rewarming by exposure to cool air (not ice or 
heat) Do not massage or moisten the skin 
or immerse the part in water Bed rest is 
required until all ulcers have healed Keep 
the affected parts elevated to aid in removal 
of edema fluid and protect pressure sites 
(eg heels) with pillows Penicillin should 
be used if infection develops 

Later treatment Is as for Buerger’s dis- 
ease (seep 245) 


l/ngley, C C The Immersion foot syndrome 
Advances Surg 1 269*336, 1949 


DISORDERS DUE TO HEAT 


At exvesfJiv Av 

prompt peripheral vasodilatation, increased 
cardiac output and sweating The resultant 
circulatory instability may lead to syncope 1/ 
the patient remains erect and immobile, but 
muscular activity usually prevents syncope 
Fluid losa through sweating may amount 
to 3-4 L /hour with heavy work at high tem- 
peratures The salt content of sweat Increases 
to 0 2-0 5% with rising temperatures 

Acclimatization usually results after 8-10 
days of exposure to high temperatures, but 
even a fully acclimatized person may suffer a 
dtaorder in the event of excessive fatigue, se- 
vere Infection alcoholic Intoxication or fail- 
ure to maintain hydration salt Intake or 
caloric Intake Breakdown may be due to 
circulatory failure or failure of the sweating 
mechanism Cessation of sweating may indi- 
cate Impending stroke or collapse 
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Prevention of Dlsordere Due to Heat. 

Avoid unnecessary exposure to heat and 
maintain adequate fluid and salt intake, using 
0 l''o saline as drinking vrater or salt tablets 
and water Activity should be increased slow- 
ly until acclimatized Clothing should be 
loose-fitting (preferably white) and permeable 
to moisture Ai old alcoholic indulgence, ex- 
cessive fatigue, and infections Maintain 
good nutrition 


HEAT STROKE 
(Sunstroke) 


Heat stroke Is a rare disorder character- 
ized by sudden loss of consciousness and by 
failure of the heat-regulating meehanlam as 
manifested by high fever and cessation of 
sweating There may be premonitory head- 
ache dizziness, nausea, convulsions, and 
visual disturbances The akin is hot flushed 
and dry, the pulse rapid Irregular, and weak 
and the BP la low The rectal temperature 
may beas high as 108-U2T (42-t4«C ) 
Hydration and salt content of the body are nor- 
ma! 

Treatment la aimed first at reducing high 
temperature Place the patient in a shady, 
cool place and remove his clothing Cool him 
by fanning after sprinkling vrtth water As 
soon .as possible. Immerse him in cold water 
or use Ide packs or loo water enemas Do not 
lower the rectal temperature below 102*F 
(39*C. ) too rapidly Massage the extremities 
to maintain circulation Sedatives are con- 
traindicated unless the pitlent Is In convulsions 
since this further disturbs the heat-regulating 
mechanism Give physiologic saline solution. 
1000 ml very slowly f V 

Patients with heat stroke should avoid 
immediate re exposure to heat Hypersen* 
slllvtly to high temperature may remain for 
a considerable time It may be necessary to 
move to a more moderate climate in order to 
prevent a further episode of heat stroke 


Baxter, C R , & P E Teschan Atypical 
heat stroke with hypernatremia, acute renal 
failure, and fulminating potassium intoxica- 
tion Arch Int Med lOl 1040-50, 1458 
Mslamud. N , Haymaker, \\ , #» R P Custer 
Heat stroke, a clinlcopathologlc study of 
125 fatal casea Mil Surgeon 99 397-449, 
1946 


HEAT EXHAUSTION 
(Heat Prostration) 


Heat exhaustion is due to Inadequacy or 
collapse of the peripheral circulation second- 
ary to salt depletion and dehydration The 
symptoms are weakness, dizziness, stupor, 
and headache, with or without muscle cramps 
The skin Is cool and pale and there is profuse 
perspiration, oliguria, tachycardia and hypo- 
tension Mental confusion and muscular in- 
coordination may occur Laboratory studies 
reveal hemoconcentration and salt depletion 
Place the patient at rest in a cool place, 
elevate feet and massage his legs Give 
sodium chloride 0 solution, by mouth, or 
physiologic saline, 1000-2000 ml I V Treat 
shock when present (see p 2) Avoid imme- 
diate re-exposure to heat 


HEAT CRAMPS 


Heat cramps are painful spasms of the in- 
voluntary muscles of the abdomen and extrem- 
ities due primarily to salt depletion The 
akin Is moist and cool, and muscle twltehings 
may be present The temperature la normal 
or only slightly Increased Laboratory studies 
reveal hemoconcentration and low aerum sodi- 
um 

Sodium chloride. I Cm (15 gr ) every 
V2-I hour with large amounts of aater. or 
physiologic saline solution by mouth or I V 
usually relieves the attack promptly Place 
the patient in a cool place and massage sore 
muscles gently Rest should be continued for 
1-3 days depending upon the severity of the 
attack 


BURNS 


Duma may be caused by a wide variety of 
agents, including flame, hot water, steam, 
chemicals, electricity, or radiation The 
general principles of management are the same 
In all types 

Evaluation of the Patient. 

A General Condition of the Patient 
Treatment and prognosis depend upon the 
severity of the burns, the time elapsed before 
proper treatment the age of the patient (out- 
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look Is less favorable in elderly patients), and 
whether or not there are complicating medical 
disorders (e g , diabetes^ cardiovascular, 
and renal disease) Inhalation of smoke and 
fumes can cause serious respiratory obstruc- 
tion or pulmonary edema Shock may appear 
quite early, and if not treated promptly can 
progress rapidly to stupor, coma, and death 
Shock should be anticipated in all patients with 
burns involving more than 15-20Ta of the body 
surface area 

B Depth or Degree of Bums 

! First degree - Erythema without 
blistering 

2 Second degree - Erythema with 
blistering 

3 Third degree - Destruction of fuU 
thickness of skin and often of deeper tissues 

C. Estimate of Extent of Burn The 
amount of body surface burned and the depth 
of the burn determine the fluid losses The 
“rule of nines" is a useful means of esti- 
mating the percentage of total body surface 
Involved by second or third degree burns of 
specific skin areas (see p 30) Each upper 
extremity and the head are considered to 
represent 9^4 of the total surface area, each 
lower extremity, 18%. the anterior surface of 
the trunk, 18%, and the posterior surface of 
the trunk, 18% Second or third degree bums 
of over 20% of total body surface usually cause 
marked fluid loss which results In bum shock 
The mortality rate in second or third degree 
bums of S0% of total body surface is about 
507 ii, second and third degree bums of over 
75% of total body surface are almost always 
fatal 

D Clinical Observations Vital signs 
(pulse, temperature, respiration, and BP) 
should be recorded hourly for the first 24 
hours and at appropriate Intervals thereafter 
The general status of the patient should be 
carefully evaluated frequently, observe espe- 
cially for evidence of shock, infection or 
respiratory embarrassment Fluid intake and 
output must be carefully recorded Hemato- 
crit should be determined repeatedly in severe 
burns Blood should be typed and cross- 
matched and the urine examlnted for blood 
and hemoglobin 

E Symptoms of Fluid Deficiency in Burns 
Very close attention to clinical signs and symp- 
toms is of great importance, particularly dur- 
ing the first 24 hours after the bum has oc- 
curred Excessive thirst, vomiting, restless- 
ness disorientation, and mania - together with 


Increase in pulse rate, decrease in BP, col- 
lapsed veins and oliguria - are indications that 
fluid losses have exceeded the rate of fluid re- 
placement The urinary output should ideally 
be 30-50 ml /hour However, It the rate of 
urinary excretion is below 30 ml /hour it is 
important to rule out acute renal insufficiency 
before increasing the fluid intake The diagN 
nosis of acute renal insufficiency is outlined 
on p 741 

Urine volumes greater than 100 ml /houh 
indicate that too much fluid has been given, but 
after 48 hours the urinary output Is completely 
unreliable as a guide to therapy In part this 
is because the nitrogenous wastes released 
from the burned tissues act as diuretics, in 
addition electrolyte deficits may force com- 
pensatory elimination of water, as in the de- 
veloping phase of the low-salt syndrome 
Under these conditions therapy is guided al- 
most exclusively by clinical signs and symp- 
toms. giving sufficient fluid to maintain normal 
turgor of the unburned skin fullness of the 
veins and moisture of the oral mucosa Th« 
quantities of fluid required may be surprising, 
ly targe However care must be taken to 
avoid overhydration and water intoxication, 
which produce edema of the unburned tissues 
and In severe cases coma and death 

F Parenteral replacement therapy la die. 
cussed on p 30 

For I V use a balanced electrolyte mix- 
ture such as lactated Ringer's injection, which 
contains a mixture of sodium chloride and so 
diura lactate is preferred to normal saline 
Treatment of shock requires the use of blood 
and either plasma or a plasma expander such 
as dextran (Expandeii® etc ) 

G Oral Replacement Solutions Fluid anq 
electrolyte replacement by the oral route can 
frequently be employed, alone or as a supple- 
ment to the IV route For oral adminis- 
tration a well-cooled solution containing 3 Gijt 
/L of sodium chloride and 1 5 Gm /L, of 
sodium bicarbonate may be used This mix- 
ture contains 70 niEq /L of sodium, it Is hy- 
potonic and therefore better tolerated than 
Isotonic solutions 

H Criteria for Use of Whole Blood or of 
Plasma When the hematocrit is high, whole 
blood cannot be used unless large quantities oi 
electrolyte-containing solutions are given si- 
multaneously. If the hematocrit Is below 60% 
and Is decreasing, whole blood may then be 
used, on the other hand, a hematocrit above 
60% which Is increasing indicates a primary 
need for electrolyte-containing solutions, 
plasma or a plasma expander, or both 
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Blood will probably be needed for patients 
whose bums are deep and extensive or who 
show signs of peripheral circulatory collapse 
if at the same time the hematocrit la low and 
electrolytes alone have failed to bring about 
clinical improvement 

I Use of Potassium The excretion of 
potassium Is high during the acute phase of 
bums and may remain high for several weeks 
A poor food intake at this time will prevent 
adequate replacement ot dietary potassium 
Beginning on the third or fourth day of treat- 
ment, give potassium chloride 3-4 Cm 
{45 60 gr ) orally In fruit Juice or broth 3 
times a day until a full normal diet is taken 

J Additional Guides to Fluid Therapy 

1 Water tolerance test • ^%hen it Is sus- 
pected that low urine output is due to inade- 
quate Intake rather than to renal failure give 
1000 ml of 5% dextrose in water 1 V in one 
hour A sharp rise in urine output during or 
immediately after the Infusion suggests that 
the kidneys are functioning satisfactorily and 
that fluid Intake should be increased 

2 Phenol red (PSP) test If hydration 
seems adequate but urinary output Is low ad- 
minister PSP I ml I V Excretion of more 
than 10^4 of the dye In one-half hour Indicates 
that acute renal failure is not present and that 
oliguria is due to inadequate fluid intake 


EARLY CARE OF TITE BURN WOUND 


First Aid. 

A First degree bums usually require no 
treatment 

B Minor second degree bums may be 
washed carefully with bland soap and water and 
dressed with sterile petrolatum and gauze and 
a pressure bandage Change the dressing 
after 5-8 days 

C Severe burns should not be washed 
greased powdered or painted with medica- 
tions of any kind Wrap the burned area in 
clean towels or sheets and transfer the patient 
to a hospital immediately 

Surgical Procedures In Severe Bums 

A General Measures 

1 Control pnln which is usually severe 
with morfiilne sulfate 10 15 mg (V6 l4gr) 
IV orl M , or other narcotic (gee p 7) 
General aneathesla is rarely necessary for the 


Initial cleansing and dressing of severe bums 
If a narcotic is used and procedures are done 
gently 

2 Draw blood immediately for PCV 
CBC and blood grouping and cross maiching 

3 Start an infusion of lactated Ringer s 
injection or physiologic saline solution through 
the needle used for drawing blood or, prefer 
ably through an I V catheter 

4 Place an Indwelling catheter in the 
bladder if the patient is unable to void freely 

B Treatment of Burned Area 

1 Aseptic technic is essential Wear 
cap mask sterile gown and gloves when 
dressing burns Sterile linen instruments 
and dressings are required 

2 Cleanse bum and surrounding area with 
bland or hexachlorophene soap and sterile 
«varm water Wash gently with gauze sponges 
Remove grease or oil with ether or benzene 

3 Debrtde carefully Remove only loose 
and necrotic tissue Puncture blebs asepti- 
cally and leave them in place as protective 
coverings 

4 Apply petrolatum gauze and a pressure 
dressing Place a single layer of petrolatum 
(or Xeroform®) gauze smoothly over the bum 
cover this with soft pads or other absorbent 
dressings and secure firmly in place with 
stockinet or elastic or gauze bandage The 
application of antibiotics and chemetherapeutte 
agents to the surfsce of extensive bums is 
contraindicated because ot the danger of toxic 
or sensitivity reactions 

5 Exposure treatment In this form of 
treatment no dressings or medications are 
applied to the burn after cleansing and debride- 
ment On exposure to air a coagulum of se 
rum seals the burn wound This ts the pre- 
ferred method of treating bums of the head 
neck genitalia and perineum It ts also 
suitable for limited bums on one side of the 
trunk or extremity In mass casualltles it 
may be necessary to treat extensive bums In 
this manner The patient Is placed on clean 
sheets and turned frequently when burns en- 
circle the body in order to avoid maceration 

If infection occurs beneath it the coagulum 
should be removed and warm saline com- 
presses applied to the area 

C Prevention of Infection Reliance is 
{daced on thorough cleansing of the burn and 
on aseptic dressing technics Prophylactic 
antibiotics are rarely used Cultures are ob- 
tained from exudates and specific antibiotics 
chosen on the basis of sensitivity studies when 
signs of Infection appear 
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D Immunization against tetanus (see p 
643) should be given during the first 24 hours 
In all major bums. 

Bums of Specific Anatomic Areas. 

A Respiratory tract burns should be sus- 
pected vihenever extensive burns of the head 
and neck occur Inhalation of flame or hot 
gases produces severe tracheobronchitis and 
pneumonitis Obstructive laryngeal edema 
may develop rapidly, preceded by stridor, 
copious respiratory tract secretions, dyspnea 
and cyanosis Tracheostomy should be done 
without delay if there Is significant obstruction 
or retained secretions It is Justifiable to give 
penicillin. One million units, and streptomycin, 
0 5 Cm , every 12 hours empirically in resplr 
story tract burns until sputum cultures can be 
obtained and specific antibiotics chosen 

B Head and neck burns are treated by 
ejcpoaure {see above) They are often less 
deep than first suspected, and rapid healing 
is favored by the great vascularity of the 
region Early grafting of eyelid burns is es- 
pecially important to avoid ectropion and 
corneal ulceration due to exposure 

C In hand burns the skin must be care- 
fully cleansed and the fingers dressed indi- 
vidually with petrolatum gauze Remove 
rings Immobilize the entire hand in the 
position of function by means of pressure 
dressings and splints Soon after the first 
re-dresslng, which is done 5-8 days after the 
burn, areas of third degree bum should be 
excised in a bloodless field (using a pneumatic 
tourniquet) and a skin graft applied in order to 
obtain the earliest possible restoration of 
function 

O Joint areas should be maintained in 
optimal position and all third degree involve- 
ment grafted early to avoid disabling contrac- 
tures 

E Bums of the perineum and genitalia 
are left exposed and cleansed with soap and 
water when they become eolled with feces or 
urine An inlying Foley catheter for constant 
drainage of the bladder may be advisable fn 
genital burns 


LATER CARE OF THE BURN WOUND 


Re-drcsslng U Re-evaluatlon. 

Observe strict aseptic technic in all burn 
dressings Remove the original bum dressing 


down to the petrolatum gauze after 5-8 days 
Hie depth and extent of the bum can be accu- 
rately determined at this time Second degree 
burns require only reapplication of the pres- 
sure dressing and should heal in about 2 weeks 
Third degree buims demand special manage- 
ment 

Treatment of Third Degree Bums. 

A Removal of Slough The necrotic sur- 
face of a third degree burn usually does not 
separate for many weeks Significant areas 
of slough or necrosis should therefore be care- 
fully removed in the operating room under gen- 
eral anesthesia 10-14 days after the bum if 
the patient s general condition allows Burns 
of the face permit more conservative debride- 
ment since slough separates rapidly In this 
region 

B Skin Grafting Early skin grafting 
(preferably within the first few veeks foUo%vlng 
the bum) is essential to avoid chronic sepsis, 
malnutrition, and scar contractures Skin 
grafting should be started as soon after re- 
moval of slough as Possible The denuded 
granulating surface should be firm and bright 
red, with a minimum of exudate Warm saline 
dressings (which must be changed several times 
dally) may be of great assistance In the final 
preparation of the bum wound for skin graft- 
ing Multiple changes of dressing and debride- 
ment under general anesthesia may be re- 
quired Application of preserved cadaver skin 
homografts will sometimes tide over the ex- 
tensively burned patient until autografting can 
be accomplished 

C Control of Infection Signs of infection 
including rising temperature, tachycardia 
general toxicity, local pain and tenderness, 
and increased drainage Pockets of pus 
trapped beneath slough must be sought and 
liberated by debridement Warm saline 
dressings (changed several times daily) are 
applied to infected areas Cultures are taken 
and antibiotics chosen by sensitivity studies 
Prolonged antibiotic therapy is not necessary 
if drainage and dressings are adequate Skin 
grafts will not survive a virulent, invasive 
infection, but grafting should be done as soon 
as the Infection Is under control Daily im- 
mersion In a tub of warm water containing 
hexachlorophene (G-ll) soap Is a useful ad- 
junct In extensive chronic bums 

General Supportive Measures, 

Chronic infection, exudative loss of pro- 
tein, the catabolic response to stress, and 
Ibe anorexia and depression caused by pain 
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and toxemia can produce rapid nutritional de- 
pletion In the severely burned patient The 
anemia that is often present is caused by 
heraoljBis at the time of burning and subse- 
quent inhibition of erythropolesls by infection 
These changes must be prevented by admin- 
istering a high-caloric. hI'»h-proteln intake 
at the outset of therapy and giving vitamin 
supplements and blood transfusions to keep 
the hemoglobin above 12 Gm Protein ana- 
bolic steroids have been recommended (see 
p 581) ACTTi or the eortJsones are not In- 
dicated unless there Is specific evidence of 
adrenocortical insufficiency It Is generally 
felt that they increase ausceptlblUty to infec- 
tion 

Artz, C P . & D K Gaston A reappraisal of 
the exposure method in the treatment of 
burns o'onor sites ana' skib gratis Ann 
Surg 151 938 SO, 19C0 

’ifoore, F G Bums sn annotated outline for 
practical treatment M Clin North America 
36 1201-14 1SS2 

Voung J M , 4G W Hyatt Stored skin 
homografta in extensively burned patients 
Arch Surg 80 208-13 1960 


DEOWNING 


Drowning is the fourth leading cause of 
accidental death in the U S A The number of 
deaths due to drowning could undoubtedly be 
significantly reduced if adequate preventive 
and first aid instruction programs were in 
stltuted Swimming instruction should be given 
to as many people as possible at an early age 
Private swimming pools should be properly en 
closed public pools should have trained life- 
guards and hazardous swimming areas should 
be properly posted As many Individuals as 
possible should be taught the proper technic of 
artificial respiration Compulsory teaching 
of artificial respiration to school children has 
been suggested 

Spontaneous recovery usually occurs in 
victims of near drowning If the victim Is not 
breathing Institute Immediate artificial res- 
piration by fully extending the victim s head 
and blowing intermittently through his mouth 
or nose (seep ICS) Artificial respiration 
should be gtven priority over attempts to 
' drain water ' from the victim The prone 
position Is not superior to the supine position 
with respect to drainage of water from the 
lungs If Intermittent positive pressure cqulp- 
mert Is available, administration of 100% oxy- 


gen may be of value Mouth-to-mouth respira- 
tion should never be delayed or discontinued 
during transportation of the patient or in at- 
tempting to procure oxygen apparatus, air- 
ways, a defibrillator, or other equipment 
Artificial respiration should be continued as 
long as the heart is stlU beating, no matter 
bow faintly If ventricular fibrillation occurs, 
artificial respiration should be combined with 
closed-chest cardiac massage (see p 208) 
and when available, external electrical de- 
flbrillation (see p 208) Jn cases of near 
drowning from salt water, examination of the 
blood may Indicate the need for plasma infu- 
sions to correct hemoconcentration electro- 
lyte disturbances or hypovolemia Specific 
treatment measures for near drowning in salt 
water, as contrasted with fresh water, have 
not been clearly defined and require further 
Investigations 

Bowden K Drowriing M J Australia 1 39- 
43 1957 

Redding. J S , & others Hcsuscttatlon from 
drowning JAMA 178 1136-40. 1961 


ELECTRIC SHOCK 


Direct current is much less dangerous 
than alternating current Alternating current 
of high frequency or high voltage may be less 
dangerous than low frequency or low voltage 
With alternating currents of 25-300 cycles, 
low voltages (below 220) tend to produce ven- 
tricular fibrillation, high voltages (over 1000) 
respiratory failure intermediate voltages 
(220-1000) both Electric bums are usually 
sharply demarcated round or oval, painless 
gray areas with In/lammatOTy reaction Little 
happens to them for several weeks, sloughing 
then occurs slowly over a fairly wide area 
Electric shock may produce momentary or pro- 
longed loss of consciousness With recovery 
there may be muscular pain, fatigue, headache 
and nervous irritability The physical signs 
vary according to the action of the current 
With ventricular fibrillation no heart sounds 
or pulse can be found and the patient is un- 
conscious The respirations continue for a 
few minutes, becoming exaggerated as asphyxia 
occurs and then ceasing as death intervenes 
With respiratory failure, respirations are ab- 
sent and the patient Is unconscious, the pulse 
can be felt, but there is a marked fall In DP 
and the skin is cold end cyanotic 
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Treatment, 

A. Emergency Measures 

1. Free the victim from the current at 
once This may be done in many ways, but 
the rescuer must protect himself Turn off 
the power, sever the v.'ire with a dry wooden- 
handied axe. make a proper ground to divert 
the current, or drag the victim carefully away 
by means of dry clothing or a leather belt 

2. Artificial respiration must he started 
immediately (see p. 166) if breathing Is de- 
pressed or absent, and continued until spon- 
taneous breathing returns or rigor mortis sets 
fn 

3. Perform precordial compression (see p 
203) for ventricular fibrillation or arrest 
Artificial respiration will not restore normal 
heart action, and other measures may not 
either. Incision of the chest and manual pump- 
ing of the heart may be employed as a last re- 
sort. Electric defibrlUatora may be employed 
if available. 

4. Treat shock promptly (see p. 3). 

5. Positive pressure oxygen with COj may 
be used when available, or oxygen and COj by 
mask combined with artificial respiration 

B. Hospital Measures* 

1. Hospitalize the patient when revived 
and observe for sudden cardiac dilatation or 
secondary hemorrhage 

2. Perform lumbar puncture if signs of 
increased pressure are noted 

3. Treat bums conservatively The di- 
rection and extent of tissue injury may not be 
apparent for weeks Infection is usually not a 
problem early. Patience and delay are im- 
portant In treatment, allow granulation tissue 
to be well established before attempting sur- 
gery, Hemorrhage may occur late and may 
be severe. 


Kragh, b V., &J B, Erich* Treatment of 
severe electric injuries. Am J.Surg 101* 
419-27, 1951. 

Lynch, M.J.G., StP.H Shorthouse; Injuries 
and death from lightning. Lancet 1:473-8, 
1949. 


IRRADIATION REACTIONS 


The effects of radiation may develop 
during or after the course of therapeutic x-ray 
or radium administration or after ajy expo- 
sure to ionizing radiation (e g., x-rays, neu- 
trons, gamma rays, alpha or beta particles). 
The harmful effects of radiation arc deter- 


mined fay the degree of exposure, which in turn 
depends not only upon the quantity of radiation 
delivered to the body but also the type of radi- 
ation, which tissues of the body are exposed, 
and the duration of exposure. Three hundred 
to 500 r (400-600 rads) of x-ray or gamma 
radiation applied to the entire body at one time 
would probably be fatal. (For purposes of 
comparison, a routine chest x-ray delivers 
about 0 3 r. ) Tolerance to radiation is diffi- 
cult to define and there is no firm basis for 
evaluating radiation effects for all types and 
levels of irradiation The maximum per- 
missible daily occupational total body expo- 
sure for radiation workers has been established 
at 5 rem/year (multiplied by number of years 
of age > 18) by the Federal Badiation Council 
(May, 1960) 


Approximate Relationship 
Between Biologic Effects & Annual 
Exposure to Radiation 


General public 

500 mren' 

Workers in Atomic Energy 
Commission facilities 

6000 mrem 

First identifiable signs of 
radiation effect 

50,000 mrem 

Radiation sickness appears 

100,000 mrem 

First deaths from radiation 
sickness 

200,000 mrem 

of exposed will die of 
radiation sickness 

500,000 mrem 


*rem ‘ roentgen equivalents man (or mammal), 
a unit of biologic radiation effect, mrem " 
VlOOO rem 


ACUTE (IMMEDIATE) RADIATION 
EFFECTS ON NORMAL TISSUES 


Clinical Findings. 

A. Injury to Skin and Muco*as Membranes: 
Irradiation causes erythema, epilation, de- 
struction of fingernails, or epidermolysis, 
depending upon the dose 

B, Injury to Deep Structures 

1 Hematopoietic tissues - Injury to the 
bone marrow may cause dlmlnlBhed production 
of blood elements Lymphocytes are most 
sensitive, polymorphonuclear leukocytes next 
most sensitive, and erythrocytes least sensi- 
tive. Damage to the blood-forming organs 
may vary from transient depression of one or 
more blood elements to complete destruction. 
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2 Blood vessels - Smaller vessels (the 
cnpillariCB and arterioles) arc more readily 
damaged than larger blood vessels If Injury 
Is mild, recovery occurs. 

3. Gonads - In males, small single doses 
of radiation (200-300 r) cause aspermatogen- 
esis and larger doses (600-800 r) may cause 
sterility In females, single doses of 200 r 
may cause temporary cessation of menses and 
500-800 r may cause permanent castration 
Moderate to heavy radiation of the embryo In 
utero results In injury to the fetus or to em- 
bryonic death and abortion 

4. Lungs - High or repeated moderate 
doses of radiation may cause pneumonltla 

5 The salh*ary glands maybe depressed 
by radiation, but relatively large doses may 
be required 

6. Stomach - Gastric secretion may be 
temporarily (occasionally permanently) In- 
hibited by moderately high doses of radiation 

7 Intestines - Inflammation and ulceration 
may follow moderately large doses of radiation 

8 The normal thyroid, pituitary, liver, 
pancreas, adrenals, and bladder are relatively 
resistant to radiation 

8 The brain and spinal cord may be dam- 
aged by high doses of radiation because of Im- 
paired blood supply 

10 Peripheral and autonomic nerves are 
highly resistant to radiation. 

C. Systemic Reaction (Radiation Stcicness} 
The basic mechanisms of radiation sickness 
are not known Anorexia, nausea, vomiting, 
weakness, exhaustion, lassitude, and In some 
cases prostration may occur, singly or In 
combination Radiation sickness associated 
with x-ray therapy Is most likely to occur 
when the therapy Is given In large dosage to 
large areas over the abdomen, less often when 
given over the thorax, and rarely when therapy 
is given over the extremities tVlth protracted 
therapy, this complication la rarely significant 
The patient's psychologic reaction to his lUneas 
or to the treatment plays an Important role In 
aggravating or minimizing such effect 

Prevention. 

Persons handling radiation sources can 
minimize exposure to radiation by recognizing 
the importance of time, distance, and of 
shielding. Areas housing x-ray and nuclear 
materials must be properly shielded Un- 
trained or poorly trained personnel should not 
be permitted to work with x-ray and nuclear 
radiation. Any unnecessary exposures, diag- 
nostic or therapeutic, should be avoided X- 
ray equipment should be periodically checked 
for reliability of output, and proper filters 


should be employed. When feasible, it is ad- 
visable to shield the gonads, especially of 
young persons Fluoroscopic examination 
should be performed as rapidly as possible, 
using an optimal combination of beam char- 
acteristics and filtration, the tube-table 
distance should be at least 18 Inches and the 
beam size should be kept to a minimum re- 
quired by the examination Special protective 
clothing may be necessary to protect against 
contamination with radioisotopes In the event 
of accidental contamination, removal of all 
clothing and vigorous bathing with soap and 
water should be followed by careful instrument 
(Geiger counter) cheek for localization of ion- 
izing radiation 

Treatment. 

There Is no specific treatment for the 
biologic effects of Ionizing radiation 'The 
success of treatment of local radiation effects 
«rill dep-nd upon the extent, degree, and lo- 
cation of tissue Injury Treatment Is support- 
ive and symptomatic 

A systemte radiation reaction following 
radiation therapy (radiation sickness) la pref- 
erably prevented, but when it does occur It is 
treated symptomatically and supportively 
The antinauseant drugs, e g , dlmenhydrlnate 
(Draraamine^, 100 mg one hour before and one 
hour and 4 hemrs after radiation therapy may 
be of value Whole blood transfusions may be 
necessary if anemia is present Transfusion 
of marrow cells has been employed recently. 
Disturbances of fluid or electrolyte balance re- 
quire appropriate treatment. Antibiotics may 
be of use In the event of secondary Infection 


Andrews, G.A.* Radiation Injuries. J.A.M.A. 
179 101-8, 1962. 

Cerstner, H B • Acute clinical effects of 
penetrating nuclear radiation. J A.M.A. 

168 381-8, 1958. 

Hempelmann. L II , Llsco. H , &J.G. Hoff- 
man The acute radiation syndrome: a 
study of nine cases and a review of the 
problem Ann Int Med 36*279-510. 1952. 

Warren, S Radiation protection. New Eng- 
land J Med 264*705-11, 1961. 


DELAYED (CHRONIC) EFFECTS 
OF EXCESSIVE DOSES 
OF IONIZING RADIATION 


Clinical Findings, 

A. Somatic Effects: 

1. Skin scarring, atrophy, and telangi- 
ectases. obliterative endarteritis, pulmonary 
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fibrosis, intestinal stenosis, and ether late 
effects may occur. 

2. Cataracts may occur following irradi- 
ation of the lens. 

3. Leukemia may occur, perhaps only in 
susceptible individuals, mary years following 
radiation. Under the usual conditions of 
radiation therapy this Is rare; the incidence of 
cataracts in properly protected radiation 
workers should be about the same as in the 
general population. 

4. The Incidence of neoplastic disease Is 
increased In persona exposed to large amounts 
of radiation, particularly in areas of heavy 
damage. 

5. Microcephaly and other congenital ab- 
normalities may occur in children exposed In 
utero, especially If the fetus was exposed 
during the first 4 months of pregnancy 

B. Genetic Effects; Alteration of the sex 
ratio at birth (fewer males than females) sug- 
gests genetic damage. The incidence of con- 
genital abnormalities, stillbirths, and neo- 
natal deaths when conception occurs after 
termination of radiation exposure Is apparent- 
ly not increased. 

Treatment. 

See treatment of acute radiation reactions 


Hollingsworth, J.W. : Delayed radiation effects 
in survivors of the atomic bombings* a sum- 
mary of the findings of the Atomic Bomb 
Casualty Commission, 1847*1959. New 
England J. Med. 263:461-7, 1960. 

Leading article: Genetic hazard of medical 
x-rays. Lancet 2:1285-6, 1960 
Multiple authors: The medical consequences 
of thermonuclear war. New England J Med 
266:1126-49, 1962. 


DECOMPRESSION SICKNESS 
(Caisson Disease, Bends) 


Decompression sickness has long been 
known as an occupational hazard of profession- 
al divers who are Involved In deep-water ex- 
ploration, rescue, salvage, or construction, 
and professional divers and their surface sup- 
porting teams are familiar with the prevention, 
recognition, and treatment of this disease. In 
recent years the sport of scuba (self-contained 
underwater breathing apparatus) diving has be- 
come very popular, and a large number of un- 


trained individuals are exposed to, but un- 
familiar with, the hazards of decompression 
sickness. 

At low depths the greatly Increased pres- 
sure <e g, , at 100 feet the pressure is 4 times 
greater than at the surface) compresses the 
respiratory gases into the blood and other tis- 
sues. During ascent from depths greater than 
30 feet, gases dissolved in the blood and other 
tissues escape as the external pressure de- 
creases The appearance of symptoms is de- 
pendent upon the depth and duration of sub - 
mersion, the degree of physical exertion, the 
age, weight, and physical condition of the 
diver, and the rate of ascent. The size and 
number of the gas bubbles (notably nitrogen) 
escaping from the tissues is dependent upon 
the difference between the atmospheric pres- 
sure and the paxlial pressure of the gas dis- 
solved in the tissues It is the release of gag 
bubbles, and particularly the location of their 
release, which determines the symptoms. 

Decompression sickness may also occur 
m rapid ascents from sea level to high alti- 
tudes when there is no adequate pressurizing 
protection 

The onset of symptoms occurs within 30 
minutes In half of cases and almost invariably 
within 6 hours Symptoms, which are highly 
variable, include pain (largely in the Joints), 
pruritic rash, visual disturbances, v/eakneBS 
or paralysis, dizziness or vertigo, headache, 
dyspnea, paresthesias, aphasia, and coma. 

Early recognition and prompt treatment 
are extremely Important Continuous admin- 
istration of oxygen is Indicated as a first aid 
measure, whether or not cyanosis la present, 
Acetylsallcyllc acid may be given for pain, but 
narcotics should be used very cautiously since 
they may obscure the patient’s response to 
recompressfon. ffapftf transportation to a 
treatment facility for recompresslon Is neces- 
sary not only to relieve symptoms but to pre- 
vent permanent Impairment The physician 
should be familiar with the nearest recom- 
presslon center. The local public health de- 
partment or nearest naval facility should be 
able to provide such Information 

Dewey, A.W., Jr : Decompression sickness, 
an emerging recreational hazard. New 
England J. Med. 267:759-66 and 812-20, 

1962. 



768 


MEDICAL EFFECTS OF AIR TRAVEL 
& SELECTION OF PATIENTS 
FOR AIR TRAVEL 


The decision about whether or not It Is 
advls^Me lor a patient to travel by air depends 
not only upon the nature and aevcrlty of the ill- 
ness but also upon such factors as the duration 
of night, the altitude to be flown, pressuriza- 
tion. the availability of supplementary oxygen, 
the presence of trained nursing attendants, 
and other special consldemtlons. Medical 
hazards or complications of modem air travel 
ore remarkably uncommon. The Air Trans- 
port Association of America defines an in- 
capacitated passenger as “one who is suffer- 
ing from a physical or mental disability and 
who, because of such disability or the effect 
of the flight on the disability, is Incapable of 
self-care, would endanger the health or safety 
of such person or other passengers or airline 
employees, or would cause discomfort or 
annoyance of other passengers “ 

Cardiovascular Disease 

A Cardiac Decompensation* Patients in 
congestive failure should not be permitted to 
fly until they arc compensated by appropriate 
treatment, or unless they are In a pressurized 
plane wrlth 1007« oxygen therapy available dur- 
ing the entire flight. 

B, Compensated Valvular or Other Heart 
Disease* Patients should not fly over 8000- 
5000 feet unless aircraft Is pressurized and 
oxygen Is administered at altitudes approach- 
ing or above 8000 feet. 

C, Acute Myocardial Infarction, Convales- 
cent and Asymptomatic* At least 6-8 weeks of 
convalescence are recommended even for 
asymptomatic. patients If Pylng is conterqolated 
Oxygen should be available. 

D. Angina Pectoris: If slight physical ex- 
ertion produces anginal pain, air travel Is tn- 
ndvlsable. In mild to moderate esses of an- 
gina, air travel may b« permitted, especially 
In pressurized planes Oxygen should be avail- 
able 

E. Hypertension* Ordinarily, there are 
no contraindications to air travel for hyper- 
tensive patients unless there are symptoms or 
signs of Impending cerebrovascular accident 
Mild sedatives are reco'nmendtd for most pa- 
tlerts 


Respiratory Disease. 

A. Asthma: Patients with mild asthma can 
travel without difficulty. Patients with status 
asthmaticus should not be permitted to fly. 

B. Pneumonia: Unless there Is marked 
impairment of pulmonary function, pneumonia 
patients may fly If oxygen is available 

C Tuberculosis: Patients with active, 
communicable tuberculosis or pneumothorax 
should not be permitted to travel by air 

D Bronchiectasis, pulmonary abscess, 
or lung cancer patients may be flown safely 
unless there is marked Impairment of pulmo- 
nary function 

Anemia. 

If hemoglobin Is less than 8-9 Gm./lOO ml., 
oxygen should be available Patients with se- 
vere anemia should not travel until hemoglobin 
has been raised to a reasonable level 

Diabetes Mellltus 

Diabetics who do not need Insulin or who 
can administer their own insulin during flight 
may fly safely “Brittle* diabetics who are 
subject to frequent episodes of hypoglycemia 
should be in optimal control before flying and 
should carry sugar or candy In ease hypogly- 
cemic reactions occur 

Contagious Diseases. 

Patients with contagious diseases are net 
permitted to travel by passenger (scheduled) 
airlines at any time 

Postoperative Patients. 

Patients convalescing from thoracic or 
abdominal surgery should not fly until 10 days 
after surgery, and then only if their wound is 
healed and .thnrj* Jjs.nr 

Colostomy 

Patients may be permitted to travel by 
air providing they are nenodorous and colos- 
tomy bags are emptied before flight 

Hernias, 

Patients with large hernias, unsupported 
by a truss or binder, should not be permitted 
to fly because of an increased danger of stran- 
gulation 

Postsurglcal or Post-traumatic Eye Cases. 

Pressurized cabins and oxygen therapy are 
necessary to avoid retinal damage due to hy- 
poxia 
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P^chofles 

Severely psychotic agitated or disturbed 
patients should not be permitted to fly even 
when accompanied by a medical attendant 

Neuroses 

Extremely nervous or apprehensive pa 
tlents may travel by air if they receive ade 
quate sedatives or tranquilizers before and 
during flight 

Motion Sickness 

Patients subject to motion sickness should 
receive either sedatives or antihistamines 
{e g dimenhydrinate (Dramamlne'^ or mecli 
rlne (Bonine®)} 50 rag q i d before and 
during the flight Small meals of easily di 
gested food before and during flight may re 
duce the tendency to nausea and vomiting 
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Pregnancy 
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Poisons 

Robert H Drelsbach 


DIAGNOSIS OF POISONING 


The diagnosis of poisoning, when not ob- 
vious, depends in great measure upon con- 
sidering the possibility that poisoning has 
occurred Once the physician includes poison- 
ing in his differential diagnosis, he will be 
more likely to take the necessary steps to con- 
firm or reject this possibility 

In general, the steps leading to a diagnosis 
of poisoning are as follows 

(1) Question the patient or his relatives or 
co-workers carefully concerning the presence 
of poisons in the environment 

(2) Take a careful history and perform a 
complete physical examination. 

(3) Take samples tor laboratory evalua- 
tion of damage to specific organs and to con- 
firm or rule out exposure to specific poisons 

Cases of poisoning generally fall into 3 
categories (1) exposure to a Imown poison, 

(2) exposure to an unknown substance which 
may be a poison, and (3) disease of undeter- 
mined etiology in which poisoning must be con- 
sidered as part of the differential diagnosis 


EXPOSURE TO KNOWN POISONS 


In most cases of poisoning, the agent re- 
sponsible is known and the physician's only 
problem is to determine whether the degree of 
exposure is sufficient to require more than 
emergency or first aid treatment The exact 
quantity of poison absorbed by the patient will 
probably not be known, but the physician may 
be able to estimate the greatest amount which 
the patient could have absorbed by examining 
the container from which the poison was ob- 
tained and comparing the missing quantity with 
the known fatal dose. Reported minimum 
lethal doses are useful indications of the rela- 
tive hazards of poisonous substances, but the 
fatal dose may vary greatly. If the poison is 


known to have caused serious or fatal poison- 
ing, treatment for exposure to any quantity 
must be vigorous 


EXPOSURE TO SUBSTANCES WHICH 
MAY BE POISONOUS 


If a patient has been exposed to a substance 
whose ingredients are not known, the physician 
must identify the contents without delay. The 
following sources are suggested for identifying 
the contents of trade-named mixtures. 

CsU Poison Information Center, 

Obtain the telephone number of the nearest 
Poison Information Center from the local me<ii* 
cal society or from the Physician's Desk Refer- 
ence Make certain that 24-hour service ie 
available. Poison information centers are In 
most cases able to identify the ingredients of 
trade-named mixtures, give some estimate of 
their toxicity, and suggest the necessary treat- 
ment. 

Books. 

Since available proprietary mixtures num- 
ber In the hundreds of thousands, it is Imprac- 
tical to include all of these names in a single 
reference work However, a number of books 
are useful In determining the contents of mix- 
tures and should be available to every physi- 
cian 

1 Pesticide Handbook (annual publication), 
by D E F. Frear College Science Publishers, 
Box 798. State College, Pa (Lists 9000 pes- 
ticide mixtures ) 

2. Clinical Toxicology of Commercial 
Products, byM.N. Gleason, R.E. Gosselln. 
and H C. Hodge Williams & Wilkins. 1957 
(Lists ingredients of approximately 12,000 
household products ) 

3. The Merck Index. Seventh Edition. 
Merck and Co,, Inc.. 1960 

4. Modem Drug Encyclopedia, Eighth 
Edition. Edited by Harry D. Fein, Reuben 
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H. DomeUy-Corporation, 1961. (Lists 4000 

nropnetary medicinal agents.) 

5, New and Nonofficial Dinigs (annual pub- 
lication) J.B. LipplncottCo 

6 Physician's Desk Reference (annual 

publication). Medical Economics. Inc. (Lists 
6500 proprietary medicinal agents. ) 

7. Handbook of Poisoning Diagnosis and 
Treatment, by R.H. Drelabach Lange Medical 
PnbUcations, 1961. {Llata 6000 poinons and 
trade-named mixtures ) 

fi. Clinical memoranda on economic poi- 
sons.* U.S. Public Health Service Publ. No. 

476 Government Printing Office, 1956. 

9. A selective list of drugs used In psychi- 
atry. Psychopharmacology Service Center 
Bull, Vol. 1. No. 2, March 1962. (Toxicity 
and side effects of tranquilizers. ) 


The Manufacturer or His Local Representative. 

Another way to identify the contents of a 
substance which may be poisonous la to tele- 
phone the manufacturer or hla representative 
He may also have information concerning the 
type of toxic hazard to be expected from the 
material In question, and may know methods 
of treatment 


DIFFERENTIAL DIAGNOSIS 
OF DISEASES 'WHICH MAY BE THE 
RESULT OF POISONING 


In any disease state of questionable etiol- 
ogy, poisoning must be considered as part of 
the differential diagnosis. For example, the 
high incidence of cases of lead poisoning which 
have been discovered in a few medical centers 
In recent years Indicates that many cases must 
go unrecognized Some of these patients had 
symptoms for more than a year and had been 
seen by several physicians before the diagnosis 
was made. Admittedly, the diagnosis of lead 
poisoning is difficult, but the possibility of this 
disorder must be considered before the neces- 
sary steps to confirm the diagnosis can be taken 
Most Important of the confirmatory steps in ar^r 
case of poisoning is the discovery of a source 
of the poison and a history of exposure to it 
In making the differential diagnosis of a 
disease which may be the result of poisoning, 
the number of poisons which must be con- 
sidered in any particular case can be reduce 
by classifying exposure possibilities. A c<»i- 
venlent classification based on exposure con- 
sists of the following groups: (1) household, 

(2) medicinal. (3) industrial. (4) agricultural, 
and (5) natural. 


history & PHYSICAL EXAMINATION 


Symptom History. 

A. General Health* 

1. Weight loss - Any chronic poisoning, 
but especially lead, arsenic, dinitrophenol. 
thyroid, mercury, and chlorinated hydrocar- 
bons 

2, Asthema - Lead, arsenic, mercury, 
chlorinated organic compounds 

3 Loss of appetite - Trinitrotoluene. 

B. Head and CNS 

1 Delirium, hallucinations - Alcohol, 
antihistamines, atropine and related drugs, 
camphorated oil, lead, cannabis (marijuana), 
cocame. amphetamine, broipldes, quinacrme. 
ergot, santonin, rauwolfla. saUcylates, phen- 
yliuuzone. methyl bromide, ehlorophenothane 
(DDT), chlordane 

2 Depression, drowsiness, coma 
Barbiturates or other hypnotics, alcohol, sol- 
vents, antlhislamlnes. Insecticides or 
aides, atropine or reUted drags, catloMc de- 
tergents. lead, opium and opium derivatives, 
paraldehyde, cyanides, carbon monoslde. al 
Mhols. phenol, chenopodium, oantoMn, 
asDidium^. salicylates, chlorpromaslne, akee 

3 Muscular twitehings and convulsions - 

Insecticides, strychnine and brucine, camphor, 
alroplne, aspldinm. cyanides, santo^, eth- 
ylene glycol, mcotlne. black widow spider 
' 4*Headache - Olyceryl trinitrate (idtro 
glycerin), nitrates, mlrlles, hydralaaine, 
trinitrotoluene 

■r ■ marred vision - Atropine, pbysosHg- 

™„e phosphate ester msectlcides, cocaine, 

Sants. dLtrophenol, mcotlne. aspidium, 

■""t‘col°“d vision - santonin, a.pldium, 

■“^TDouble vision - Alcohol barbiturates, 
meetlne, phosphate ester Insecticides. 

L - Quinine, salicylates, quln- 

“‘"'i Dealness or disturbances ot equilibrium - 
Strejomyein, dlbydrostreptomyein, quinine. 

?.• Arsmla - Phenol nose-drops, ehro- 

“‘S Kelornasalls - Chromium 

I: Loraenlng ol teeth - Mercury, lead, 
^osphorus. 
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2 Painful teeth - Phosphorus, mercury, 
bismuth 

3 Dry mouth - Atropine and related drugs. 

4 Salivation - Lead, mercury, bismuth, 
thallium, phosphate ester insecticides other 
heavy metals 

G Cardiorespiratory System 

1 Respiratory difficulty, including dysp- 
nea on exertion and chest pain - Phosphate 
ester insecticides, salicylates, botulism, 
nickel carbonyl, black widow spider, scorpion, 
shellfish, fish, physostigmine, silicosis, 
other pneumocomoses, cyanide, carbon mon- 
oxide, atropine, strychnine 

2. Palpitation - Nitrites, glyceryl trim- 
trate (nitroglycerin), organic nitrates 

3 Cough - Smoke, dust, silica, beryllium 

H. Gastrointestinal System 

1 Vomiting, diarrhea, abdominal pain - 
Caused by almost all poisons, particularly 
corrosive acids or alkalies, metals, phenols, 
medicinal irritants solvents, cold wave neu- 
tralizer, food poisoning 

2 Jaundice • Chlorinated compounds, 
arsenic and other heavy metals chromates, 
elnehophen, neocinchophen, mushrooms 
phenothlazlne, sulfonamides, chlorpromazlne 
ethylene chlorhydrin, trinitrotoluene aniline 

3 Blood In stools • Warfarin 

I Genitourinary 

1 Anuria - Mercurials, bismuth sulfon- 
amides, carbon tetrachloride, formaldehyde, 
phosphorus, ethylene chlorhydrin, turpentine, 
oxalic acid, chlordane, castor bean jequirity 
bean trinitrotoluene 

2 Polyuria - Lead 

3 Menstrual irregularities - Estrogens, 
lead, bismuth mercurials other heavy metals 

4 Color of urine - Warfarin (red), fava 
beans (red), bepatotoxlns (orange) 

J, Neuromuscular System 

1 Muscular weakness or paralysis - 
Lead, arsenic, botulism, poison hemlock 
(Conium maculatum), organic mercurials, 
thallium, trl-orthocresyl phosphate, chloro- 
phenothane (DDT), chlordane, shellfish 

2 Muscle fasclculatlons - Phosphate 
ester insecticides, nicotine, black widow 
spider, scorpion 

K Endocrine System 

1. Libido decreased - Lead, mercury, 
other heavy metals 

2. Breast enlargement - Estrogens 


Physical Examination 

A. General 

1 BP fall - Nitrates, nitrites, glyceryl 
trinitrate (nitroglycerin) veratrum, cold 
wave neutralizer, acetanllid, chlorpromazlne, 
quinine, chenopodium, volatile oils, aconite, 
dlsulfiram, iron salts, methyl bromide, 
arsine, phosphme, nickel carbonyl, stiblne 

2 BP rise - Epinephrine or substitutes, 
veratrum, ergot, cortisone, vanadium, lead, 
nicotine 

3 Tachycardia - Potassium bromate 

4 Bradycardia - Veratrum, zygadenus 

5 Fever - Dlnitrophenol or other nltro- 
phenols, jimson weed (atropine), boric acid 

6 Hypothermia - Akee 

B Skin* 

1 Cyanosis in the absence of respiratory 
depression or shock - Methemoglobinemia 
from aniline, nitrobenzene, acetanllid, phe- 
nacetln mtrate from well water or food, bis- 
muth subnitrate, cloth marking ink (aniline), 
chloramlne-T. 

2 Dryness - Atropine and related com- 
pounds 

3 Corrosion or destruction • Acids or 
alkalies, permanganate 

4 Jaundice from liver Injury - Chlori- 
nated compounds, arsenic, chromates, clncho- 
phen neocinchophen, mushrooms, phenothi- 
azine and sulfonamides 

5 Jaundice from hemolysis - Aniline, 
mtrobenzene, pamaquine, pentaqulne, prima- 
quine. benzene, castor beans, jequirity beans, 
fava beans, phosphine, arsine, nickel carbonyl 

6 Redness - Carbon monoxide, cyamde 

7 Rash - Bromides, sulfonamides, anti- 
biotics. poison oak, hair preparations, photo- 
graphic developers, salicylates, trinitrotolu- 
ene chromium phenothlazlne. gold salts, 
chlorinated compounds 

8 Loss of hair - Thallium 

C Eyes 

1 Dilated pupils - Atropine and related 
drugs, cocaine, nicotine, solvents, depres- 
sants 

2 Contracted pupils - Morphine and 
related drugs physostigmine and related 
drugs, phosphate ester insecticides 

3 Pigmented scleras - Qulnacrine, san- 
tonin jaundice from hemolysis or liver 
damage 

4 Pallor of optic disk - Quinine, nicotine, 
carbon disulfide 

D Perforated Septum Chromium 


L. Anemia Lead, benzene 
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E. Mouth 

1 Black line on gums ~ Lead, mercuty, 
arsenic, bismuth 

2 Inflammation of gums - Lead, mer- 
cury, arsenic, bismuth, other heavy metals 

3 Salivation - Phosphate ester insecti- 
cides, mercury, mushrooms 

F. Lungs 

1 Wheezing - Phosfrfiate ester insecti- 
cides, physostigmine, neostigmine, mush- 
rooms {Amamta muscaria) 

2 Decreased vital capacity - Silica, 
beryllium dusts, other dusts 

3 Rapid respirations - Cyanide, atropine, 
cocaine, carbon monoxide, carbon dioxide 

4 Slow respirations - Cyanide, carbon 
monoxide, barbiturates, morphine, botuliam, 
acomte, magnesium 

5 Pulmonary edema - Metal fumes, 
hydrogen sulfide, methyl bromide, methyl 
chloride 

G. Central Nervous System 

1. Convulsions - Insecticides, strychnine 
camphor, atropine 

2 Depression, drowsiness, coma > 
Barbiturates or other hypnotics, alcohol, sol- 
vents, antihistamines, insecticides or rodenti- 
cides, atropine or related drugs, lead, opium 
and derivatives, paraldehyde, cyanides, car- 
bon monoxide, alcohols, phenol 

3 Deafness or disturbances of equilibrium - 
Streptomycin, dlhydrostreptomycln, neomycin, 
quinine 

4 Mental deterioration - Thallium, lead, 
mercury 

H. Muscles 

i Muscfe weakness or paralysis Cmay 6e 
limited to a single muscle or muscle group) - 
Lead, arsemc, botulism, poison hemlock 
(Conium maculatum), organic mercurials, 
tri-orthoeresyl phosphate, carbon disulfide, 
insecticides 

2. Muscle twitching - Insecticides, mco- 
tlne, manganese, shellfish, chlorophenothane 
(DDT). 


LABORATORY EXAMINATION 


Simplified Laboratory Tests. 

A. Urinary Phenolic Compounds (Sali- 
cylates, Diacetlc Acid) To 5 ml of acidified 
urine add 10% tincture ferric chloride drop-by- 
drop until precipitation ceases A purple col- 
or indicates a positive test (Boiling the ur- 
ine eliminates diacetlc acid. It present } 


B. Blood Bromide The La Motte Chepii- 
cal Company, Towson, Baltimore 4, Maryland, 
has available a simplified procedure for deter- 
mining blood bromide levels The test Is 
carried out by adding gold chloride reagent to 
2 ml of deprotelnlzed blood serum The re- 
sulting color reaction is compared with a 
known bromide standard until a color match 
IS obtained The blood bromide concentration 
IB then derived by reading directly from the 
standard color tube An instruction book gives 
each step in detail Blood bromide levels 
above 150 mg flOO ml of serum produce 
symptoms of intoxication, levels above 200 
mg /lOO ml are associated with serious ton- 
icity 

C Urine Bromide and Iodine To 10 raj 
of urine add a few drops of fuming nitric acjd 
and 5 ml of chloroform, mix gently and let 
stand 3 minutes The chloroform settles to 
the bottom and takes on a pink to violet color 
in the presence of iodides or a yellow color jjj 
the presence of bromides A positive test is 
not an indication of poisomng but only of ab- 
sorption of bromide The blood bromide test 
indicates the seriousness of poisoning 

D Urine Barbiturates (Modified Koppariyi 
Method) Acidify 100 ml of unne with a few 
drops of dilute sulfune acid and* then extract 
by shaking with 200 ml of diethyl ether in a 
separatory funnel Allow to settle, drain Water 
layer, and filter the top ether layer through 
filter paper Remove the ether by evaporation 
at low temperature on a water bath If the 
residue ia colored, dissolve it in 10 ml of 
0 5 N sodium hydroxide Acidify slightly with 
dilute sulfuric acid and re-extract with ether 
EVaporafe the ether ta dcyness, j/trf rffinroJiw 
the residue in I ml of dry chloroform Trans- 
fer a few drops to a 6 mm test tube, add 2 
drops of l7g anhydrous cobalt acetate in ab- 
solute methyl alcohol, and mix Layer on top 
5 drops of 5% isopropyl amine in absolute al- 
cohol A violet interface or ring indicates the 
presence of barbiturates A trace of water 
prevents color development 

Alternates; The first ether extract may 
be washed with pH 9, 0 buffer to remove inter- 
fering material before proceeding further 
The acid urine may be treated with 5 Gm. of 
Super-Cel® to remove interfering substances. 
Remove the Super-Cel® by filtration before 
extracting with ether 

Special Examinations 

Special chemical examinations for lead £>r 
other heavy metals. Insecticides, cholines- 
terase, barbiturates, alkaloids, etc , may be 
necessary in the differential diagnosis of 
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First Aid Measures In Poisoning 


The following summary is provided for 
the physician s use in giving Instructions for 
first aid treatment In response to an emer- 
gency inquiry With the exceptions noted 
imder Ingested Poison, any of these proce- 
dures can be carried out by laymen 

Ingested Poison 

Lay persons should not attempt treat- 
ment If the patient is convulsing or uncon- 
scious If the patient has ingested corro- 
sives (acid or alkali) or petroleum products 
(kerosene, gasoline, paint thinner lighter 
fluid, etc ) the procedures described in 
paragraph 3 below should not be used 

1 Have the patient drink one of the 
following to dilute the poison and 
slow absorption milk, beaten eggs, 
a suspension of flour starch or 
mashed potatoes in water, or water 

3 Give universal antidote If available 

3 Stimulate vomiting by nibbing the 
pharynx and the back of the tongue 
with a finger or spoon handle If 
vomiting cannot be started in this 
way, give V4 tsp of mustard in a 
glass of water 

4 Give a cathartic - One heaping Tbsp 
of sodium sulfate (Glauber s salt) 
dissolved in one-half glass of water 
by mouth 

5 Conserve body warmth by applying 
blankets Avoid external heat 

Inhaled Poisons, 

1 Carry the victim to fresh air Imme- 
diately, loosen ti^t clothing 

inflation (see p. 166) if respiration 
is depressed Remove ar^ objects 
from the patient's mouth hold his 
chin up, tilt his head back as far as 
possible, and blow into his mouth or 
nose until his chest rises Repeat 
20 times/mlnute Obtain a resuscl- 
tator from the police department, 
fire department, or medical supply 
service company to facilitate oxygen 
administration 


Skin Contamination. 

1 Drench skin with water in tub or 
shower 

2 Direct a stream of water onto the 
skin while removing the patient's 
clothing 

3 Do not use chemical antidotes 
Eye Contamination 

1 Holding the lids apart, wash the eye 
for 5 minutes with running water at 
eye fountain or with gentle stream 
of water from a hose or tap 

2 Do not use chemical antidotes 

Snake. Insect, or Arachnid Bite, 

1 Immobilize patient Immediately 

2 Give specific antiserum as soon 
as possible 

3 If the patient roust be moved, carry 
him on a stretcher as gently as 
possible 

Injected Poisons (Overdoses of Drugs), 

t Make the patient lie down 

2 Apply a rubber band tourniquet 
(1 X 24 Inches) proximal to the 
Injection The pulse should not 
disappear In vessels beyond the 
tourniquet nor should a throbbing 
sensation be felt by the patient 
Loosen tourniquet for one minute 
In every 15 

3 Apply an ice pack to the site of the 
injection 

Identification of Unknown Toxic Agent. 

Wf ivWrng 'uflomnffion Ts uaVi tfi 'fii 
attempting to identify a toxic agent It 
should be available when you call your 
Poison Information Center 

1 Physical sUte (solid, liquid, gas) 

2 Odor 

3 Trade-name 

4 Use 

5 Presence of poison label 

6 Innammabllity warning 
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poisoning The following laboratories are sug- 
gested for the performance of such analyses 
It is wise to make prior arrangements with the 
laboratory to make certain that they will accept 
samples for analyses 

(1) County coroner's laboratory - Heavy 
metals, blood alcohol, barbiturates, alkaloids 

(2) City, county, or state police laboratory - 
Blood alcohol, barbiturates, other poisons 

(3) State toxicologist's office - As under 
(1) Analyses In connection with criminal 
poisonings 

(4) Federal Bureau of Investigation Lab- 
oratory, Washington, D C (only through local 
police) 

(5) State departments of public health (see 
p 75) will usually perform analyses relating 
only to cases of occupational poisoning insec- 
ticides, heavy metals 

(6) County hospital laboratory - Lead, 
barbiturates, alkaloids, blood alcohol 

(7) Private laboratories - Heavy metals, 
barbiturates 

(8) Technical Development Laboratory 
United States Public Health Service, P O 
Bo* 769, Savannah, Georgia - Insecticides in 
body fat, blood cholinesterase (They will 
send sample bottles on request by physicians ) 


PRINCIPLES OF TREATMENT OF 
ACUTE POISONING 

(See also First Aid Measures, p. 774.) 


In the emergency treatment of any poison- 
ing in which the toxin has been taken by mouth, 
the following general procedures should be 
carried out (1) Remove poison by emesis, 
lavage, catharsis, or diuresis as soon as pos- 
sible (2) Inactivate poison with specific or 
general antidote Follow with lavage (3) 
Combat shock, collapse, and specific manifes- 
tations as they arise (4) Protect mucous 
membranes with demulcents 

Removal of Poison 

Caution Do not use stomach tubes or 
emetics in poisonings due to strong acids or 
alkalies or other corrosive agents, they may 
cause gastric perforation 

A. Emesis This Is the quickest way to 
evacuate gastric contents 

I Indications - For removal of excess 
poison in cooperative patients, or for conven- 
ience when a stomach tube is unavailable or 
the patient Is unable to take stomach tube 


2 Contraindications - (1) Drowsy or un- 
conscious patients (danger of aspiration of 
stomach contents) (2) Ingestion of corrosive 
poisons, kerosene, or convulsants 

3 Technic - Introduce a finger into the 
throat, or give an emetic and tollow with 
copious quantities of \rarm water Apomor- 
phine hydrochloride, 6 mg ( VlO gr. ) ®'^bcut , 
will often quiet the patient and will usually In- 
duce vomiting Powdered mustard, 1-3 tsp 
in a glass of lukewarm water, is an uncertain 
and unpleasant emetic, but it has the advantage 
of being generally available Sodium chloride, 
1 Tbsp in a glass of lukewarm water, is not 
very efficient but is readily available Strong 
soapsuds, 250-500 ml , may be used if nothing 
else is available 

Emesis should be continued until gastric 
contents are clear 

B Gastric Aspiration and Lavage 

1 Indications - (1) Removal of excess of 
noncorrosive poisons which may later be ab- 
sorbed from the gastrointestinal tract (2) 
Removal of CNS depressant poisons when 
vomiting does not occur (vomiting center par- 
alyxed) (3) For collection and examination 
of gastric contents for identification of poison 
(4) For convenient administration of anUdotes 

2 Contraindications - (1) Extensive cor- 
rosiOQ of tissues by poison (2) Struggling, 
delirious, stuporous, or comatose patients, 
because of danger of aspiration pneumonia 

3 Technic - Gently Insert a lubricated, 
soft but noncollapslble stomach tube through 
die mouth or nose into the stomach Lavage 
copiously, but do not distend the stomach 
Under some conditions it is better to lavage 
with a small quantity of fluid at frequent inter- 
vals Always remove excess of lavage solu- 
tion 

Collect and save washings in clean con- 
tainers for toxicologic examination when indi- 
cated In forensic cases, seal with sealing 
wax and place in a locked refrigerator, deliver 
to toxicologist personally and get a signed re- 
ceipt If refrigeration is lacking, preserve the 
specimen with equal quantities of 957s alcohol, 
do not use formalin, as this Interferes with 
toxicologic examination 

4 Gastric lavage fluids - (1) Warm tap 
water or I7s salt solution (2) Thin soluble 
starch paste (3) Sodium bicarbonate. l7o. 

(4) Potassium permanganate. I 2000(lGm In 
2000 ml water) (5) Sodium thiosulfate, 17> 

(6) Hydrogen peroxide, 1 or 2% 

C Catharsis Sodium sulfate. 30Gm (1 
oz ) in 200 ml of water, may be effective In 
retarding absorption 
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Inactivation by Demulcents. 

Demulcents precipitate metals and also 
help to limit the absotirtlon ol inaro' poisons 
These bland agents are also soothing to in- 
flamed mucous membranes Use the whites of 
3 or 4 eggs beaten In 500 ml of milk or water, 
skimmed milk, or thin flour or atarch solu- 
tion (boiled, if possible) Follow with gastric 
lavage 

Supportive & Symptomatic Measures. 

The victim of acute poisomng must be 
kept under close observation in order to an- 
ticipate the immediate and delayed complica- 
tions of the poisoning Suicidal patients may 
need apecial surveillance and should be placed 
under the care of a psychiatrist 

A Circulatory Failure 

1. Shock (see p 2) - The principal meas- 
ures include recumbent position, warmth, and 
blood and parenteral fluids Vasopressor 
agents (see p 4) are at times necessary to 
maintain effective BP. 

2 Cardiac failure (see p 216) - The 
principal measures include rest, oxygen, and 
digitalis 

3 Pulmonary edema - Give 100% oxygen 
by mask If pulmonary edema is due to gase- 
ous irritants, give aminophylUne, 0 S Cm 
(7^2 gr ) 1 V to relieve associated bronchial 
constriction Pulmonary edema due to heart 
failure is an emergency requiring morphine, 
oxygen, and digitalis Pulmonary foaming 
may be relieved by using 20% ethyl alcohol in 
the oxygen humidifier. The oxygen should be 
given at slightly increased pressure by means 
of a mask with an adjustable exit valve 

B Respiratory Abnormalities 

1 Respiratory obstruction - Correct by 
oropharyngeal airway, intratracheal intubation, 
or tracheostomy 

2 Respiratory depression - Remove from 
toxic atmosphere Administer artificial res- 
piration p r n A resuscitator or other means 
of automatic ventilation may be employed but 
requires constant supervision. Stimulants 
(analeptic drugs) are of questionable value even 
for poisoning with CNS depressant drugs The 
following are used to maintain BP Do not ex- 
ceed the maximum dosages listed in 24 hours 
(1) Ephedrine sulfate. 50-120 mg (5/4-2 gr ) 
orally or subcut (2) Amphetamine sulfate, 
5-40 mg (1/12-2/3 gr ) orally or 1 V 

3 Hypostatic pneumonia - The principal 
measures Include antibiotics and intratracheal 
aspiration p r n. 

C CNS Involvement 
1. Cira excitement - Use hypnotic or 
anticonvulsant drugs (1) Amobarbltal sodium 


(Amytal®), 250-500 mg (33/4-71/2 gr. ) as 
fresh 10% solution I.M or 1 V. (2) Paralde- 
hyde. 5-15 ml (1-4 dr. ) orally in cracked ice 
with milk, fruit Juice, or whisky, or 5-30 ml 
(1-8 dr ) rectally in an equal quantity of vege- 
table or mineral oil, or 5-l0 ml I M. into 
the buttocks (3) Calcium gluconate. 10%, 
10-20 ml I.V (for tetany) 

2 CNS depression - Use stimulant drugs 
as for respiratory depression. 

D Agranulocytosis In the presence of 
fever, sore throat, or other signs of Infection, 
give penicillin, one million units daily, or a 
broad-spectrum antibiotic in maximum doses 
until infection is controlled Give repeated 
fresh blood transfusions 

E Methemoglobinemia Give 100% oxygen 
by mask, and methylene blue, 5-25 ml of 1% 
solution slowly I V. 


TREATMENT OF COMMON 
SPECIFIC POISONINGS 
(ALPHABETICAL ORDER) 


ACIDS, CORROSIVE 


The strong mineral acids exert primarily 
a local corrosive effect on the skin or mucous 
membranes In severe bums circulatory 
collapse may result Symptoms include se- 
vere pain m the throat and upper gastrointes- 
tinal tract, marked thirst, bloody vomltus, 
difficulty in swallowing, breathing, and speak- 
ing, discoloration and destruction of skin and 
mucous membranes in and around the mouth, 
and shock 

The MLD is 1 ml of concentrated acid 

Inhalation of volatile acids, fumes, or 
gases such as fluorine, bromine, or iodine 
cause severe Irritation of the throat and chest 
with paroxysmal coughing and Inhibition of 
respiration, followed by pulmonary edema 

Treatment. 

A Ingested Dilute immediately by giving 
large quantities of milk or water to drink, give 
beaten eggs (at least 12) as a demulcent Gas- 
tric lavage should be performed within the 
first hoim after exposure only (Perforation 
may occur tf passage of a tube is attempted 
after one hour ) Pass a Levin tube gently and 
lavage with 2-4 L. of warm tap water. Do not 
give chemical antidotes. 

Believe pain and treat shock 
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B Skin Contact Flood with water for 15 
minutes Use no chemical antidotes the heat 
of the reaction may cause additional Injury 
Relieve pain and treat shock 

C Eye Contact Flood with water for 5 
minutes holding the eyelids open Relieve 
pain 

D Inhalation Remove from further ex- 
posure to fumes or gas Treat pulmonary 
edema 


Lewis, G K Chemical bums Am J Surg 
98 928-37, 19S9 

Steigmann, F , & R A Dolehide Corrosive 
(acid) gastritis management of early and 

1956 


ALCOHOL, ETHYL 


The principal manifestation of ethyl alcohol 
poisoning is CHS depression and mucous mem 
brane Irritation with nausea and vomiting 
Other manifestations include cerebral edema 
with severe headache and fever to 40 6 42 2* 

C (10a-l08«P ) 

Differentiate from barbiturate or paralde 
hyde poisoning head injury mental disorders 
and insulin hypoglycemia 

The MLD Is 300 ml 

Treatment of Acute Alcoholic Intoxication 

A Emergency Measures Remove unab- 
sorbed alcohol by gastnc lavage with tap water 
Instill 4 Gm (60 gr ) of sodium bicarbonate 

E General Measures (Similar to those 
for barbiturate poisomng ) 

1 Maintain the airway and keep the pa- 
tient warm 

2 Give strong coffee orally or rectally 
or give caffeine and sodium benzoate 0 5 Gm 
(7V2 gr ) I M , no more frequently than once 
every 3-4 hours for 3-4 doses 

3 If the patient is comatose and areftexic 
treat as for barbiturate poisoning (see p 780) 

4 For nausea, vomiting and intractable 
retching prochlorperazine (ComjHzine®) 10 
mg may be administered slowly deeply I M 
It may be repeated in 4-6 hours or the oral 
route may then be used in doses of 10 15 mg 
every 4-6 hours 

5 In acute alcoholic mama administer 
paraldehyde 15 ml (4 dr } orally or rectally 
every 3-6 hours until mania has subsided Two 


ml may be administered deeply I M , avoid- 
nerve trunks Sloughs occur, but only rare- 
ly 


Cummins, L H Hypoglycemia and convul 
sions in children following alcohol Ingestion 
J Pedlat 58 23-6, 1961 
Tavel, ME A new look at an old syndrome 
delirium tremens (editorial) Arch Int 
Med 109 129-33, 1962 


ALCOHOL, METHYL 


Methyl alcohol is a mucous membrane 
irritsnt snd CNS depresssat which has an aiCui- 
ity for the optic nerve Its end-products cause 
a metabolic acidosis The MLD is 30-60 ml 
(1-2 oz ) Symptoms Include headache ab- 
dominal pain dyspnea nausea vomiting and 
blindness Examination reveals flush or cy- 
anosis excitement or depression delirium 
coma and convotlsions 

Treatment 

Lavage well with l-2^« sodium bicarbonate 
solution Keep the patient in a dark room 
Check CO2 combining power Give 1 V fluids 
to combat metabolic acidosis and aodlum bi- 
carbonate 5-15 Gm (Vl2-V2oz ) orally every 
2 3 hours Give ethyl alcohol 100 proof (SO^o) 
3-20 ml orally every 2-4 hours for 3-4 days 
to block the metabolism of methyl alcohol until 
It IS excreted 


Austin, W H , Lape C P , & H N Burnham 
Treatment of methanol Intoxication by hemo- 
dialysis New England J Med 265 334, 

1961 


ALKALIES 


The strong alkalies are common ingredi- 
ents of household cleaning compounds and may 
be detected by their “soapj texture They 
exert a local corrosive effect on mucous mem- 
branes and may produce circulatory failure 
Symptoms Include burning pain In the upper 
gastrointestinal tract nausea vomiting and 
difficulty in swallowing and breathing Exam- 
ination reveals destruction and edema of the 
affected skin and mucous membranes and 
bloody vomitus and stools 

The MLD Is I Gra (15 gr ) 
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Treatment. 

A Ingested" Dilute Immediately with 2 
L of water or milk, and allow the patient 
to vomit Follow with 500 ml of dilute vine- 
gar (one part vinegar to 6 parts water) or 
fruit juice Gastric lavage should be per- 
formed within the first hour only. (Perforation 
may occur if passage of a tube is attempted 
alter one hour. ) Gently pass a Levin tube and 
lavage with 2-4 L. of water or dilute vinegar, 
using 200 ml portions and removing as much 
as possible of the liquid each time 

Relieve pain and treat shock 

Corticosteroids (see p. 583) have been 
reported to be of marked value in prevention 
of esophageal strictures or stenosis The 
suggested dose is prednisone. 10 mg q 1 d 
for about 2 weeks 

B. Skin Contact Wash with running water 
until the skin no longer feels soapy Relieve 
pain and treat shock 

C. Eye Contact Wash with water contin- 
uously for 13 minutes, holding the Uds open 
Relieve pain 


Carver, C., Sealy, W., & M Dillon. Jr. 
Management of alkali bums of the esopha- 
gus. J.A.M.A. 160 1447-50, 1956 


ANTICOAGULANTS 


Blshydroxycoumarln. ethyl biscoumacetate. 
phenindione, and warfarin are used medically 
to inhibit the clotting mechanism. Abnormal 
bleeding occurs only after prolonged adminis- 
tration, The MLD of blshydroxycoumarin and 
warfarin is 0. l Gm. (1^2 gr.), of phenindione. 

0 2 Gm. (3 gr. ); of ethyl biscoumacetate 0. 6 
Gm. (10 gr. ). These compounds inhibit pro- 
thrombin formation in the liver and increase 
capillary fragility. The pathologic findings 
consist of numerous gross and microscopic 
hemorrhages. 

Clinical Findings. 

A. Symptoms and Signs* The principal 
manifestation of poisoning with the anticoagu- 
lants is bleeding hemoptysis, hematuria, 
bloody stools, hemorrhages into organs, wide- 
spread bruising, and bleeding into joint spaces. 
Phenindione may also cause jaundice, hepato- 
megaly, skin rash, and agranulocytosis 

B. Laboratory Findings* The prOthrond>in 
concentration is lowered after administration 


of coumarln and Indandlone anticoagulants. 
Gross or microscopic hematuria may be pres- 
ent- The RBC may also be reduced. WBC 
may be decreased after phenindione admlnls- 
tmtion. 

Treatment. 

A. Emergency Measures; Discontinue the 
drug at the first sign of bleeding. If ingestion 
of more than 10 times a dally therapeutic dose 
is discovered within 2 hours, remove by gas- 
tric lavage and catharsis. 

B. General Measures Give menadiol sodi- 
um diphosphate, 75 mg. I.M, 1-3 times dally. 
For more rapid effect, give 10-50 mg of phy- 
tonadione (Mephytori®) I, V, as the diluted 
emulsion Give transfusions of fresh blood or 
plasma if hemorrhage is severe. Absolute 
bed rest must be maintained to prevent further 
hemorrhages. 


Beamish, R E., &.N.D. McCreath* Intestinal 
block from anticoagulants. Lancet 2 390-2, 
1961 


ANTIHISTAMINES 


Many antihistamines are sold both over 
the counter and by prescription for the treat- 
ment of allergies and colds and as hypnotics 
Some are also used as motion sickness and 
psychotherapeutic remedies 

At least 20 fatalities due to antihistamine 
poisoning have been reported 

Amihietamlnlc drugs In toxic doses pro- 
duce a complex of CNS excitatory and depres- 
sant effects The pathologic findings are not 
characteristic Cerebral and kidney damage 
have been observed at autopsy 

Clinical Findings. 

The principal manifestation of poisoning 
wth these drugs Is convulsions or coma 

A Acute Polsomng Therapeutic doacs 
cause a high incidence of toxic reactions, in* 
eluding drowsiness, dryness of the mouth, 
headache, nausea, tacl^cardla, visual dis- 
turbance, bowel dysfunction, tinnitus, skin 
rash, urinary retention, and nervousness. 
Larger doses may have a depressant effect, 
with drowsmess. disorientation, staggering 
gait, hallucinations, stupor, and coma, or an 
excitant elfect, with hyperrcflexla, tremors, 
taclqrcardla, excitement, nystagmus, lever. 
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and convulsions The same drug may cause 
dllferent types of manifestations in different 
patients, or a combination of depressant and 
excitant eltsctB may occur in the same patient 

B Chronic Poisoning Trlpelennamine, 
methapyrilene, and promethazine have caused 
agranulocytosis Aplastic anemia has been 
reported after administration of trlpelennamine 
and pyrilamlne 

C. Laboratory Findings TheWBCmay 
be low, granulocytes may be absent or low 
Bone marrow may show aplasia 

Treatment. 

A Acute Poisoning 

1 Emergency measures - Delay absorp- 
tion by giving tap water, milk, or universal 
antidote and then remove by gastric lavage or 
emesis with tap water'foUowed by catharsis 

If coma and respiratory depression are pres- 
ent. use resuscitative measures Caution 
Do not use stimulants Maintain normal BP 
by giving levarterenol (Levophed®), 4-16 ml 
of 0 2% solution per L of normal saline by 
slow I V drip 

2 General measures - Control convul- 
sions by cautious ether administration or I V 
barbiturates 

3. Special problems • Treat agranulocy- 
tosis 

B, Chronic Poisoning Discontinue drug 
at onset of symptoms 

Acute Fatal Doses of Antihistamines 

The acute fatal dose of the antihistamines 
is usually estimated to be about 2S-S0 mg /Kg 

(Dimetane®), chlorpheniramine (Chlor- 
Trimeton®), and diphenylpyrallne (Dlafen®) 
is 5-10 mg /Kg Actual fatalities have been 
reported following ingestion of Antallergan® 

800 mg (50 mg /Kg ), diphenhydramine 
(Benadryl®), 400 mg (40 mg /Kg ), metha- 
pyrllene (Semikon®, Thet^lene®), 100 mg 
(10 mg /Kg ). and pyrilamlne (Neo-Antergan®), 
I Gm (40 mg /Kg ) 


Reichelderfer, T. , others Treatment of 
acute benadryl intoxication with severe 
central nervous system cHangcs and re- 
covery, J.Pedlat 46*303-7, 1955 


ARSENIC 


Arsenic is found in pesticides and indus- 
trial chemicals Symptoms of poisoning usi^al- 
ly appear wfthin one hour after ingestion but 
may be delayed as long as 12 hours They in- 
clude abdominal pain, difficulty in swallowing, 
persistent vomiting, diarrhea, urinary sup- 
pression, and skeletal muscle cramps, Lat^r 
findings are severe thirst and shock 
The MLD is 0 1 Gm (ll/2 gr. ) 

Treatment. 

A Emergency Measures Induce vomiting 
with the finger, or give 1 Tbsp table salt o^ 

1 tsp powdered mustard In water Follow 
with 500 ml of milk Lavage with 2-4 L Of 
warm tap water 200 ml at a time Treat 
shock 

B Antidote Give dimercaprol injection 
(BAL), 10% solution In oil The side effects 
include nausea vomiting headache, general- 
ized aches, and burning sensations around the 
head and face These usually subside in 30 
minutes Barbiturates have been recommended 
for severe side effects 

1 Severe poisoning - Give I M 3 mg / 

Kg for each injection (1 8 ml /60Kg ) 

First and second days - One injection 
every 4 hours day and night 
Third day - One Injection every 6 
hours for 4 doses 
Fourth and subsequent days - One 
tn/ection b t d for 20 days or 
until recovery is complete 
Z Mild poisoning - 2 5 mg /Kg /dose (1 5 
ml /60Kg ) 

FVnm iiky* - Glw -f 

hours for 4 doses 
Second day - One injection every 4 
hours for 4 doses 
Third day - One injection bid 
Fourth and Bubaequen* days - One 
injection once or twice a day for- 
10 days or until recovery is con^- 
plete 

C. General Measures Relieve pain and 
treat diarrhea 


Bowen. A.L., Lewis, T.L.T., StW.R. 
Edwards Acute arsenical poisoning due 
to acetarsol pessaries. Brlt.M.J.l 
1282. 1961, 
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BARBITURATES 


The barbiturates are among the most 
common offenders in accidental as well as 
suicidal poisoning Obtain data on dosage and 
time of ingestion from the patient, relatives, 
friends, or attending physician when possible 

Symptoms of mild poisoning consist of 
drowsiness, mental confusion, and headache 
There may be euphoria or irritabill^ Moder- 
ate or severe poisoning causes delirium, stu- 
por, shallow and slow respirations, circula- 
tory collapse, cold clammy skin, cyanosis, 
pulmonary edema, dilated and nonreacting 
pupils, hyporeflexia, coma, and death 

The MLD Is 0 5-2 Gm (7V2-30 gr ) 

Treatment. 

Note: The critical factor in the manage- 
ment of barbiturate poisoning is constant medi- 
cal and nursing attendance to maintain physio- 
logic responses until the danger of respiratory 
failure and circulatory depression has passed 

A Mild Poisoning Induce vomiting and 
give symptomatic and supportive nursing care 
Keep the patient under observation until he is 
out of danger Place suicidal patients under 
psychiatric care 

B Moderate or Marked Poiponing Most 
patients will survive even days of unconscious- 
ness if the airway is kept open (usually requires 
tracheostomy) and if artificial respiration is 
maintained with a tank respirator, IPPB, or 
other mechanical ventilating apparatus The 
patient should be hospitalized, and antishock 
measures instituted (see p 2). Examine the 
patient and record the fol’owlng at intervals of 
1-4 hours (or oftener If the patient s condition 
is very poor) temperature, pulse, respiration 
and BP, mental status or state of conscious- 
ness, skin color (cyanosis or pallor), lung 
bases (pulmonary edema), reflexes (corneal, 
pupillary, gag, patellar), and sensation (re- 
sponse to pain) 

1 Airway - Aspirate mucus, pull tongue 
forward, and insert oropharyngeal airway 
Intratracheal or tracheostomy intubation may 
be advisable 

2. Lavage with 2-4 L. of warm tap water, 
preferably containing 4-5 Tbsp of universal 
antidote per L This Is of doubtful value and 
may be dangerous If done more than 6 hours 
after Ingestion Caution The danger of 
aspiration pneumonia is great in stuporous or 
comatose patients 

3 Alkalinization of the urine increases 
excretion 


4 Insert an indwelling catheter and save 
all urine in the first 48 hours for toxicologic 
studies. 

5 Parenteral fluids - If cardiac failure 
is absent and renal function is adequate, give 
1 L. of 0 45% sodium chloride solution and 
1-2 L. of 5% dextrose solution 1. V. daily to 
maintain a urine output of I-l 5 L /day Un- 
less fluid loss has been excessive, do not give 
more than 2-3 L of fluid during the first 24 
hours In the event of shock, give plasma or 
a vasopressor agent such as levarterenol 
(Levophed®), 8-32 mg /L in isotonic sodium 
chloride solution at a rate of 20-40 drops/ 
minute In order to maintain a satisfactory BP 

6 CNS stimulants (analeptics or convul- 
sant drugs) - Picrotoxin, pentylenetetrazol, 
amphetamine, ephedrine, methamphetamine, 
strychnine, and bemegride (Megimide®) have 
been used but they are not true antidotes 
Their place in the treatment of barbiturate 
poisoning is uncertain They do not shorten 
the duration of effect of poisoning, and after 
their stimulant effects have passed the depres- 
sion may be even more severe 

7 The artificial kidney or peritoneal 
dialysis is indicated in severe cases when the 
necessary equipment and trained personnel 
are available 


Balagot, R., Tsuji, H.. &M. Sadove* Use of 
an osmotic diuretic • THAM • In treatment 
of barbiturate poisoning J.A.M.A.178' 
1000-4. 1D61 

Bottlger, L.E , tJ. Ostman* Treatment of 
barbiturate intoxication, with a survey of 
311 cases Acta med scandinav, 165:437- 
44, 1959 

Hahn, F. • Analeptics Pharmacol. Rev. 12 
447-530. 1960 


BELLADONNA DERIVATIVES 
(Atropine & Scopolamine) 


The belladonna alkaloids are parasympa- 
thetic depressants with variable CNS effects 
The patient complains of dryness of the mouth 
thirst, difficulty in swallowing, and blurring 
of vision The physical signs include dilated 
pupila, flushed skin, tachycardia, fever, 
delirium, delusions, paralysis, stupor, and 
a rash on the face, neck, and upper trunk 

The MLD of atropine is 2-10 mg (Vs^-V® 

gr ) 

Treatment. 

Remove the poison by lavage and catharsis, 
and counteract excitement. 



781 


A Emergency Measures Induce vomiting 
and lavage with 2 4 L of water preferably 
containing 4 heaping Tbsp of universal anti 
dote per L Follow lavage with sodium sulfate 
30 Gm (loz } In 200 ml of water 

B General Measures Short actmg bar 
blturates such as secobarbital (Seconal J 1 
Gm (lV2 gr ) by mouth may he used if the 
patient is excitable Treat respiratory dlffi 
culty as for barbiturate poisoning (see p 780) 
Alcohol sponge baths are Indicated to control 
high temperatures Maintain BP 


Hoefnagel D Toxic effects of strop ne and 
homatroplne eyedrops in children New 
EngUnd J Med 264 168 71 1961 


BROMIDES 


Bromides are CNS depressants frequently 
found in hypnotic and anticonvulsant prepara 
tions Acute poisoning Is rare The symptoms 
include anorexia constipation drowsiness 
apathy and hallucinations The physical ex 
aminatlon reveals dermatitis conjunctivitis 
foul breath furred tongue sordes unequal 
pupils ataxia abnormal reflexes (often bt 
zarre) toxic psychosis delirium and coma 
TheMLDislOGm (V3oz)ormore 

Treatment 

A Emergency Measures Lavage copious 
ly with saline to remove unabsorbed bromides 
and later to remove those excreted into the 
stomach Follow with sodium sulfate 30 Gm 
J1 oz J in 200 ml ol water for catharsis 

B General Aleasures Give sodium chlo 
ride in addition to the regular dietary salt ui 
take (1) 1000 ml of physiologic saline I V 
or rectally once or twice daily or (2) 1 2Gm 
(15 30 gr ) as salt tablets every 4 hours oral 
ly Continue until the blood bromide level Is 
below 50 mg /lOO ml 

Force fluids to 4 L daily 

Diuretics will aid excretion of bromide 


Green D Bromide Intoxication Survey of 
15 years experience at S U I Hospitals 
Iowa State M Soc J 51 189 94 1961 


CARBON MONOXIDE 


Carbon monoxide poisoning resulting from 
the use of unvented gas or coal burning heal 
ers is an important cause of accidental death 
Voluntary inhalation of carbon monoxide in 
exhaust fumes fs often used for suicidal pur 
poses The gas exerts its toxic effect by com 
biniag with hemoglobin to form a relatively 
stable compound (carboxyhemoglobin) which 
secondarily causes tissue anoxia Mamfesta 
tions are headache faintness giddiness tin 
nitus vomiting cherry red skin vertigo 
loss of memory fainting collapse paralysis 
and unconsciousness 

When blood containing carboxyhemoglobin 
is boiled or when it is shaken with 1 2 volumes 
of sodium hydroxide it remains red Normal 
blood becomes black or dark brown 

Treatment 

Remove the patient from the toxic atmoa 
phere Loosen his clothmg and keep him 
warm and at rest Give artificial or resuscl 
tation with lOO*'# oxygen for at least one hour 
Give 50 ml of 50% glucose I V for cerebral 
edema p r n Maintain body warmth and BB 


Katz M Carbon monoxide asphyxia a 
common clinical ent ty Canad M A J 
78 182 6 I9o8 

Lorhas PH & H A Brookler Carbon 
monoxide poisoning management with hypo 
thermia Anesth &Analg 40 502 4 1961 


CARBON TETRACHLORIDE 


Carbon tetrachloride Is a local irritant 
and protoplasmic poison which when ingested or 
inhaled may severely damage the heart Uvei- 
and kidneys The effects are Increased by irj 
gestion of alcohol Manifestations include 
headache hiccup nausea vomiting diarrhea 
abdominal pain drowsiness visual distur 
bances neuritis and intoxication Early 
signs are jaundice liver tenderness oliguria 
and uremia Nephrosis and cirrhosis may oc 
cur later 

The MLD Is 3 ml 

Treatment 

A Emergency Measures Remove the 
patient from exposure and keep him recumbent 
and warm For poisoning due to Ingestion 
lavage copiously with tap water and give sodi 
um sulfate 30 Gm (1 oz ) in 200 ml of water 
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B. General Measures' Give inhalations of 
1007« oxygen by mask for one hour and arti- 
ficial respiration if respirations are depressed. 
Treat cardiac, hepatic, and renal complica- 
tions symptomatically. Do not give alcohcdic 
beverages. 


Dawbom, J. , Raison, M., &J. Weiden; 
Acute carbon tetrachlonde poisoning. 
Transaminase and biopsy studies Brit. 
M J. 5250.493-4, 1961. 


CHLOROPHENOTHANE (DDT) 


DDT is a CKS stimulant which can cause 
poisonmg by ingestion, Inhalation, or direct 
contact The MLO is probably about 20 Cm 
(5 dr. ) Few fatalities have been reported 
Poisoning following ingestion of DDT solution 
is usually due to the organic solvent The 
manifestations are tired and aching limbs, 
nervous irritability, mental sluggishness, 
muscle twltchlngs, convulsions and coma 
The convulsive dose is approximately 20 Gm 

Treatment. 

A Emergency Measures (Avoid epineph- 
rine, which may cause ventricular fibrillation ) 
Give universal antidote at once if available 
lavage with large quantities of warm tap water, 
and give sodium sulfate, 30 Gm (1 02 ) in 200 
ml of water as cathartic 

B General Measures Pentobarbital 
sodium, 0 IGm, (lV2gr ) orally, maybe 
sufficient to calm the patient For convulsions 
give amobarbltal sodium (Amytal®) 0 25-0 5 
Gm { 33 / 4 - 7 I /2 gr ) as fresh 10'"g solution slow- 
ly I. V, or 1 M , or calcium gluconate. 10%, 

10 ml I V The diet should he high in carbo- 
hydrates and protein, with vitamin B supple- 
mentation to protect the liver. 


Hayes, W., Durham, W.F., kC. Cueto, Jr. 
The effect of known repeated oral doses of 
chlorophenothane (DDT) in man. J.A.M A 
162 890-7, 1956 


CYANIDES: HYDROCYANIC ACID 
(Prussic Acid, Rat Poison, 
Cyanoga^, Cyanogen) 


Hydrocyanic acid and the cyanides cause 
death by Inactivation of the respiratory enzyme, 
preventing utilization of oxygen by the tissues 
The clinical combination of cyanosis, asphyxia, 
and the odor of bitter almonds on the breath Is 
diagnostic Respiration is first stimulated and 
later depressed A marked drop in BP may 
occur 

The MLD la 0 05 Gm (3/4 gr ) 

Treatment. 

A Emergency Measures Act quickly, 
tise nitrites to form roethemoglobln, which 
combines with cyanide to form nontoxic cyan- 
methemoglobin Then give thloaulfates to con- 
vert the cyanide released by dissociation of 
cyanmethemoglobin to thiocyanate. 

1 Poisoning by inhalation - Place patient 
in open air in recumbent position. Remove 
contaminated clothing Give artificial respi- 
ration 

2 Poisoning by ingestion - Induce vomit- 
ing Immediately with a finger down the patient's 
throat Do not wait until lavage tube has ar- 
rived, death may occur within a few minutes 

3 Give amyl nitrite inhalations for 15-30 
eeconde every 2 minutes 

B Antidote Give both of the following at 
once and repeat if symptoms recur* Sodium 
nitrite. 37», 10-15 ml I.V , or 50 ml. 

I.V . taking 2-4 minutes to give Injection; and 
sodium thiosulfate, 257», 50 ml I.V 

C General Measures Combat shock and 
give 1 00% oxygen by forced ventilation. 


Cope, C. Importance of oxygen in the treat- 
ment of cyanide poisonmg J.A.M, A. 175 
1061-4. 1961. 

Treatment of cyanide poisoning. Annotation. 
Lancet M391, 1961. 


DIGITALIS 


Because digitalis, dlgitoxln, and related 
drugs have a prolonged action, poisoning Is 
most likely to occur when large doses are 
given to patients who have previously received 
digitalis drugs. Digitalizing doses should 
therefore be given only to patients who have 
not received digitalis for at least one week. 
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Clinical Findings. 

The principal manifestations of digitalis 
poisoning are vomiting and irregular pulse. 
Other signs include anorexia, nausea, dlar- 
rhea, yellow vision, delirium, slow puls^ faU 

of BP. and ventricular fibrillation. The ECG 

may show lengthened P-R interval, heart 
block, ventricular extrasystoles, ventricular 
tachycardia, and a depressed ST segment. 

The MLD of digitalis is 3 Gm. (45 gr.); of 
dlgltoxin, 3 mg. {^20 gr.). 


Treatment. 

A. Emergency Measures? Delay absorp- 
tion by giving tap water, milk, or universal 
antidote and then remove by gastric lavage 

or emesis followed by catharsis. Do not give 
epinephrine or other stimulants. These may 
induce ventricular fibrillation. 

B. General Measures* Give potassium 
chloride, 2 Gm. (30 gr.) dissolved In water, 
every hour orally, or 0. 3% In 57o dextrose 
slowly l.'V. until the ECG shows improvement. 
If kidney function is impaired, serum potassi- 
um must be determined before potassium chlo- 
ride is given. 

Rodensky, P.L., & F. Wasserman: Observa- 
tions OB digitalis intoxication, Arch.Int. 
Med. 108*171-88, 1961. 


FLUORIDES SOLUBLE IN WATER 
(Insect Powders) 


Symptoms include vomiting, diarrhea, 
salivation, shallow, rapid, and difficult res- 
pirations; convulsive seizures, rapid pulse, 
coma, and cyanosis. Interference with calcium 
metabolism causes severe damage to the vital 
centers and may result in death due to respira- 
tory failure 

The MLD is 1 Gm. (15 gr. ) 

Treatment. 

A. Emergency Measures Lavage with 
lime water, 1% calcium chloride, calcium lac- 
or calcium gluconate, or large quantities 
uf milk to form Insoluble calcium fluoride. 

Give calcium gluconate. 10%, 10-20 ml I-V.; 
O’* calcium chloride. 5%, 10-20 ml. l.V for 
oonvulslons. Give sodium sulfate, 30 Gm. (1 
O’!-)- in 200 ml. of water as cathartic, and 
whites beaten in milk as demulcent, 

S' General Measures Treat shock and 
8*ve supportive measures 


Symposium* The physiologic and hygienic 
aspects of the absorption of inorganic 
fluorides Arch, Indust. H 21*303-52, 


1960 


Peters, J.H.: Therapy of acute fluoride 
poisoning. Am. J. Med. Sc. 216:278-85, 
1948. 


GASOLINE & RELATED COMPOUNDS 


Gasoline poisoning may result from inhal- 
ation or ingestion but more severe symptoms 
result from inhalation because the CNS is more 
quickly reached by this route Acute manifes- 
tations are vomiting, pulmonary edema, bron- 
chlal pnaumoni,, vertigo, muscular incoordma- 
tioo, weak and Irregular pulse, twitchlngs, and 
convulsions Chrome poisoning causes also 
headache, drowsiness, dun vision, coW an 
numb hands, weakness, loss ot memory, loss 
ot weight, tachycardia, mental dullness or con 
tuslonf sores m the mouth, dermatoses, and 
anemia 

The MLD is 10-50 ml 

■''“Sve the pattern to fresh air, and lavage 

?o'”ys r” rym^oms respiratory m- 
volvement 


“T*: V j«, S E. Berman Experi- 

ishkenazi, A,E., „_,„rats Pedi- 

mental kerosene poisoning In rats 


IODINE 

The clmlcal sta W tL^rnrhlid 

iclude a ’ 5mw or bluish vomltus, 

dor of the breath, y esophagus. 

^°**The MLD is 2 Gm (30 gr.) 
treatment. Give 15 Gm 

A. Emergency Measure 

1/2 oz.) cornstarch J ^ of sodium 

r/uS;e"'‘V“uowwt.haneme..e 
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or remove by lavage with sodium thiosulfate 
solution 1% and repeat until evidence of 
iodine has disappeared from the gastric con- 
tents Then give demulcents e g , mUk or 
barley water 

B General Measures Treat systemic 
symptoms as indicated with stlmulanta or 
anticonvulsants 


Flnkelsteln, R , & M Jacobi Fatal iodine 
poisoning A cUnlco-pathologlc and experi- 
mental study Ann Int Med 10 12B3 96 
1937 


LEAD 


Lead poisoning may occur by ingestion or 
fay Inhalation of lead dust or fumes Lead has 
a local astringent action and a general toxic 
effect Poisoning is manifested by metallic 
taste dry throat thirst abdominal colic 
vomiting diarrhea constipation headache 
leg cramps black stools (lead sulfide) oli- 
guria stupor convulsions, palsies and coma 
Chronic lead poisoning causes variable in- 
volvement of the CKS the blood-fonning or- 
gans and the gastrointestinal tract 

The MLD Is 0 S Cm (IS gr ) of absorbed 

lead 

Treatment 

A Acute Poisoning Caution Do not use 
dlmercaprol (BAL) 

1 Lavage with dilute sodium sulfate or 
magnesium sulfate solution to precipitate in 
soluble lead sulfate 

2 Treat symptomatically Do not give 
narcotics Treat colic with local heat anti- 
spasmadi-ca and aedativea 

3 Calcium disodlum edatharail (EDTA 
Versenate®) which forms a soluble un 
ionlzable lead complex which is excreted In 
the urine has been used successfully in tl» 
treatment of lead poisoning Give continuous- 
ly I V (2% solution) or intermittently I M 
(20^s solution containing 0 b% procaine) In a 
total dosage range of 10-50 mg /Kg /24 hours 
for a course of 5-7 days The drug is nephro 
toxic and should not be given in doses exceed- 
ing 5 Gm /24 hours Rapid infusion and ex- 
cessive volumes of sodium-containing solutions 
tnay aggravate the already Increased Intra- 
cranial pressure in cases of encephalopathy, 
especially in children EDTA may be given 
orally 1 Gm q i d 


4 Renal function and fluid and electrolyte 
requirements must be considered on an in- 
dividual basis 

B Chronic Poisoning Remove permanent- 
ly from exposure and give an adequate diet with 
vitamin supplements Courses of EDTA as for 
acute poisoning may be employed especially 
when hematologic complications have occurred 


Brieger, H & F Rieders Chronic lead and 
mercury poisoning contemporary views on 
ancient occupational diseases J Chronic 
Dls 0 177-84, 1059 

Greengard J , &. others Lead encephalopathy 
in children Intravenous use of urea in Its 
management New England J Med 264 1027- 
30. 1961 


MERCimy 


Mercury is a general protoplasmic poison 
Acute poisoning (by ingestion or inhalation) is 
manifested by a metallic taste ssUvatlon 
thirst a burning sensation in the throat dis- 
coloration and edema of oral mucous tnem- 
branes abdominal pain vomiting bloody dl 
arrhea and shock Chronic poisoning causes 
weakness ataxia Intention tremors irrita- 
bility depression ‘ end muscle cramps 

The MLD is about 70 mg (1+ gr ) of mer- 
cury bichloride 

Treatment 

A Acute Perisoning Gives whites of eggs 
beaten with water or skimmed milk as demul- 
cent dlmercaprol (BAL) at once as for arse- 
nic poisoning (see p 779). and sodium sulfate, 
30 Gm (1 ox ) in 200 ml of water as cathartic 
MAtof.ww. fl'iW. oA-pA 'WAV. ’-'Vl'l vsA cf* pb-yain. 
logic saline solution I V at once and repeat 
as necessary Treat oliguria and anuria If it 
occurs (see p 741) 

B Chronic Poisoning Remove from ex- 
posure 


Brieger, 11 , L P Rieders Chronic lead and 
mercury poisoning contemporary views on 
ancient occupational diseases J Chronic 
Dis 9 177-64, 1959 

Matthes, F T , Sc. others Acute poisoning 
associated with inhalation of mercury vapor 
Report of 4 cases Pediatrics 22 675-88, 
1958 



MORPHINE & OTHER NARCOTIC 
ANALGESICS 


MUSHROOMS 
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Morphine acts primarily on the CNS, caus- 
ing depression and narcosis. The manifesta- 
tions of poisoning with morphine and its deriva- 
tives, meperidine (Demerol®), and methadone 
(Dolophine®) are headache, nausea, excitement, 
depression, pin-point pupils, slow respirations, 
rapid and ieeble pulse, shock, and coma 

The MLD is 65 mg (1 gr. ) in susceptible 
individuals. 

Treatment. 

As an antidote for overdosage. give nalor- 
phine hydrochloride (Nalllne®), 5-10 mg IV , 
or levallorphan (Lorlan®), 1 mg IV If effec- 
tive Increase In pulmonary ventilation is not 
achieved with the first dose, the dose may be 
repeated every 15 minutes until respirations 
return to normal and the patient responds to 
stimuli. 

Maintain adequate ventilation with arti- 
ficial respiration, using oxygen If necessary. 
Lavage stomach well (prevent aspiration) with 
1:2000 potassium permanganate solution at 
short intervals. Morphine Is excreted into the 
stomach. Give sodium aulfate, 30 Cm (loz.) 
In 200 ml. of water as cathartic. 

Bronsteln, M., Yorburg, L., &B. Johnston: 
N-allylnormophlae In treatment of methor- 
phinan (Dromoran®) hydrobromlde poison- 
ing, J.A.M.A.IS1*908-10, 1953. 


The Amanita genus of mushrooms accounts 
for almost all cases of fungus poisoning in the 
United States. Amanita muscaria poisoning, of 
rapid onset, responds promptly to atropine if 
treatment is given early. There is no specific 
antidote for the delayed type of mushroom poi- 
soning due to Amanita phalloides, A. brunnes- 
eens. and A. vema, and the prognosis is 
usually poor (see chart on opposite page). 

Buck. R.W.: Mushroom toxins. Brief review 
of literature. New England J. Med. 26S'681- 
6. 1961. 

Cann, H. , AH, Verhulst: Mushroom polson- 
mg. J.Dls.ChUd. 101:128-31, 1961. 


OXAUC ACID 


Oxalic acid, a component of bleaching 
powder, is a powerful local Irritant which pre- 
cipitates ionized calcium. Poisoning is mani- 
fested by bunung in the mouth and throat, vio- 
lent abdominal pains, bloody vomltus, dyspnea, 
tremors, oliguria, and circulatory collapse. 
The MLD Is 4 Cm. (I dr. ). . 

Treatment. 

A Emergency Measures Give at once 
one of the following to precipitate as insoluble 


Mushroom Poisoning 



Amanita phalloides, 

A brunnescens. A. verna 


Direct toxic action on almost all cells, 
specially the liver, heart, and kidneys. 



Rationale of 
treatment 


(1) Remove GI contents by emesis 
and lavage followed by catharsis 

(2) Antidote' Atropine sulfate, 1-2 
mg (V60-V30 gr, ) subcut. stat and 
repeat every 30 minutes p r n. Dis- 
continue If signs of atropine poison- 
ing appear (see p, 689). (3) Give bar- 
biturate sedatives for excitement. 

(4) Force fluids by oral and paren- 
teral routes. 

(5) Treat shock. 


(1) Remove Gi contents by emesis and 
lavage followed by catharsis. 

(2) Treat nonspecific parasympathetic 
autonomic effects with atropine sulfate, 
1-2 mg (1/60-1/30 gr. ) subcut at once 
and repeat every 30 minutes p r.n. 

(3) Relieve pain with narcotics p r, n 

(4) "Protect” liver with 4-5 L. of 5% 
dextrose solution every 24 hours If 
renal function is adequate. 

(5) Treat shock. 






7B6 Organic Phosphorus 


calcium oxalate (1) Calcium lactate or other 
calcium salt. 30 Gm (loz ) in 200 ml of 
water, (2) a glass of lime water, or (3) large 
amounts of milk Lavage vrlth potassium 
permanganate, 1 2000 solution and remove 
excess Give whites of eggs beaten in milk as 
demulcent 

B General Measures Give calcium glu- 
conate or calcium lactate, 10 ml of 10% solu- 
tion! V , and calcium orally, 1-2 Gm (15-30 
gr }. q i d Institute supportive measures as 
required 


PHENOLS «t DERIVATIVES 


The phenols are present in carbolic acid 
lysol, cresol, and creosote They are local 
corrosives and also have marked systemic 
effects on the nervous and circulatory eysterns 
Manifestations Include burning In the upper 
gastrointestinal tract, thirst, nausea and vom- 
iting, erosions of mucous membranes, dark 
vonutus, oliguria, muscle spasms, circulatory 
collapse, and respiratory failure 

The MLDia 1 4Gni (22 gr ) 

Treatment. 

A ingestion Delay absorption by giving 
tap water, milk, or universal antidote and then 
remove by repeated gastric lavage with tap 
water or by Inducing vomiting Then give 
castor oil, 60 ml (2 os ] followed by sodium 
sulfate, 30 Cm (loz ) in 200 ml of water 
Do not give mineral oil and do not use alcohol 
lor lavage Give supportive measures as out- 
lined on p 776 

B External Burns Wash with rubbing 
alcohol and then soap and aater 


beichman, W. ; Local and systemic effects 
following skin contact with phenol J. 
Indust Hyg & Toxicol 31 146-54, 1949 


PHEN0THIA2INB TRANQUILIZERS 
(Chlorpromazlne, Promazine. 
Prochlorperazine, Etc, ) 


Chlorpromazlne and related drugs arc 
synthetic chemicals derived in most instances 
from phenothlazine They are used as anti- 
emetics and psychic inhibitors, and as potenti- 
ators of analgesic and hypnotic drugs 


The acute fatal dose for these compounds 
appears to be above 50 mg /Kg Fatal poison- 
ing from ingestion of approximately 75 mg /Kg 
has been reported 

Clinical Findings. 

A Symptoms and Signs Minimum doses 
Induce drowsiness and mild hypotension in as 
many aa 50% of patients Larger doses cause 
drowsiness, severe postural hypotension, 
tachycardia, dryness of the mouth, nausea, 
ataxia, anorexia, nasal congestion, fever, 
constipation, tremor, blurring of vision, stiff- 
ness of muscles, and coma I.V injection of 
solutions containing more than 25 mg /ml of 
these drugs causes thrombophlebitis and cellu- 
litis in a small number of patients 

Prolonged administration may cause leuko- 
penia or agranulocytosis, jaundice, and gener- 
alized maculopapular eruptions, overdosage 
causes a syndrome similar to paralysis a^- 
tans, with spasmodic contractions of the face 
and neck muscles, extensor rigidity of the back 
muscles, carpopedal spasm, motor restless- 
ness, salivation, and convulsions 

B Laboratory Findings 

1 Liver function tests indicate the pres- 
ence of obstructive jaundice 

2 Urine - Phenothiazine compounds in 
urine acidified with dilute nitric add can be 
detected by the addition of a few drops of 
tincture of ferric chlortde A violet color re- 
sults 

Treatment 

Remove overdoses by gastric lavage or 
emesis For severe hypotension, levarterenol 
may be necessary (see p 4). Control con- 
vulsions with pentobarbital Avoid other de- 
pressant drugs 

Give antlparkinsonlsra drugs In the pres- 
ence of fever, sore throat, pulmonary con- 
gestion or other signs of infection give 
penicillin, one million units dally, or a broad- 
spectrum antibiotic In maximum doses until 
infection is controlled No measures have 
been helpful for Jaundice other than discon- 
tinuing the drug 


PHOSPHORUS, ORGANIC 
(Pesticide Sprays Parathion, TEPP, 
Malathlon, Thlmet, Phosdrin, Systox, 
HETP, EPN, OMPA, Etc.) 


Inhalation skin absorption or ingestion 
of organic phosphorus causes marked depres- 



Salicylate Poisoning 787 


Sion of cholinesterase, resulting in continuous 
and excessive stimulation of the parasympa- 
thetic nervous syetem Manifestations of acute 
poisoning appear within hours after exposure 
and include headache, sweating, salivation, 
lacrimatlon vomiting diarrhea, muscular 
twitchlngs convulsions dyspnea, and blurred 
vision Contracted pupils with the above symp- 
toms and signs and a history of exposure dur- 
ing the past 24 hours warrant therapy 

The MLD is 0 02-1 Gro {3-15 gr ) 

Treatment. 

A Emergency Measures If the material 
has been ingested remove poison by inducing 
vomiting or gastric lavage with tap water 
Counteract parasympathetic stimulation by 
giving atropine sulfate, 2 mg (VSO gr J I M 
every 30 minutes until symptoms are relieved 
or signs of atroplnlzation (blurred vision dry 
mouth) appear Repeat as necessary to main- 
tain complete atropmization As much as 12 
tng (Vs gr ) of atropine has been given safely 
In the first 2 hours Give pralldcname, 1 Gm 
I V In aqueous solution and sodium sulfate, 

30 Gm (loz)in 200ml of water orally 

B General Meaeures Give oiQ'gen under 
positive pressure If pulmonary edema or re- 
spirsloiy difficulty appears Prolonged arti- 
ficial respiration may be necessary Take a 
blood sample for determination of red cell 
cholinesterase levels (This is of no practical 
value in immediate diagnosis or treatment of 
the acute episode but aids In confirmation of 
the diagnosis ) 


Qulnby, G.,&G Clapplson Parathlon poi- 
soning Arch Environ H 3 538-54, 1961 


PHOSPHORUS, INORGANIC 
(Rat Paste, Fireworks, Matches) 


Phosphorus poisoning may result from 
contact, ingestion or inhalation Phosj^iorus 
is a local irritant and systemic toxin which 
acts on the liver, kidneys, muscles, bones, 
and cardiovascular system Toxicity Is mani- 
fested early by a garlic taste pain in the upper 
gastrointestinal tract % omitlng and diarrhea 
Other symptoms and signs are headache, 
pleuritis, extreme weakness, jaundice, oli- 
guria, petechlae, prostration, and cardiovas- 
cular collapse. 

The MLD Is 50 mg (3/4 gr ) 


Treatment. 

A Emergency Measures Lavage with One 
of the following ( 1) copper sulfate, 1 1000 
solution (IGm in 1 L water) and repeat 3-4 
times per hour until S-10 L of solution have 
been used, or (2) potassium permanganate, 

1 2000 solution (1 Gm in 2 L water), and re- 
peat 3-4 times Use tap water lavage or in- 
duce emesis If copper sulfate or potassium 
permanganate is not available Give sodium 
sulfate, 30 Gm (1 oz ) in 200 ml of water, 
and liquid petrolatum, 120 ml (4 oz ) (No 
other oils may be used ) Give whites of eggs 
beaten in milk as demulcent 

B General Measures Observe carefully 
for several days and treat as for acute hepa- 
titis if signs of jaundice or liver involvement 
appear 


Brewer, E , & R J Haggerty Rat poisoning 
II Phosphorus New England J Med. 258 
147-8. 1958 


SALICYLATE POISONING 


Salicylate poisoning is most commonly 
caused by aspirin ingestion Effects Include 
acid-base disturbances hypoprothromblnemU, 
and gastroenteritis The acid-base disturb- 
ances are the most dangerous Respiratory 
alkalosis appears first followed by metabolic 
acidosis 

Salicylates stimulate the respiratory cen- 
ter producing hyperpnea COj loss a falling 
serum CO; content and a normal or high 
arterial blood pH this combination represents 
respiratory afkafoafs fn an effort to compen- 
sate. the ladneys excrete Increased amounts 
of bicarbonate potassium and sodium but 
retain chloride The chief dangers during this 
stage are hypokalemia and dehydration Sali- 
cylates also interfere with carbohydrate me- 
tabolism which results in the formation of 
fixed acids, probably ketones 

When the patient is first seen he may be 
in alkalosis or acidosis Diagnosis and treat- 
ment are dependent upon determination of 
serum CO; content, potassium, sodium and 
chloride, and arterial pH The urine Is un- 
reliable as an indication of acidosis or alka- 
losis 

Salicylates are potent stimulators of 
roetaboUsm, and hyperthermia may result 
The clinical picture includes a history of 
salicylate ingestion, hyperpnea. flushed face 
lQrp«rthermia tmmtus abdominal pain, vom- 
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iting dehydration spontaneous bleeding 
twitchlngs convulsions pulmonary edema 
uremia and coma Salicylates may give a 
false positive ketonurla and glycosuria or 
true ketonurla and glycosuria may be present 

TheMLDlsS 10 Gm (75 ISO gr ) 

Treatment 

A Emergency Measures Aspirate the 
gastric contents first without using additional 
fluids and then lavage with 2 4 L of warm 
tap water containing 4 heaping Tbsp of uni 
versal antidote per L 

B General Measures Treat dehydration 
and alkalosis with physiologic saline eolutlon 
and added potassium as Indicated Treat 
acidosis with 20 ml /Kg of eiicth molar sodium 
lactate given I V over a period of 2 hours or 
by tbe admimalrallon of sodium bicarbonate 
0 4 Gm /Kg orally or 1 V every 2 hours 
The use of THAM (trlhydrojtymethylamino 
methane) has also been suggested Discontinue 
If blood pH goes over 7 4 or If the urine be 
comes alkaline Maintenance of alkaline urine 
greatly speeds the eixcretion of salicylates 
Administer alkallnizing agents I V to infants 
with great caution Adjustment of sodium and 
potassium In fluids should be based on serum 
sodium and potassium determioations Serial 
ECG 8 may be of value In controlling hypo 
kalemia (see p 34) 

Vitamin K] (Mephyton®) 50 mg t V 
should be given once for hypoprothrombinemta 
Whole blood or platelet transfusion is recom 
mended for thrombocytopenia Peritoneal 
dialysis or an artificial kidney nay be life 
saving for critically 111 patients with a high 
serum salicylate concentration or renal insuf 
flclency 


Friedman SB &J F Stocks Observations 
on the treatment o! sallcylism in children 
■HewEn^nd J Med 265 1237 41 1961 

Whitten C F Kesaree N M & J T 

Goodwin Managing salicylate poisonme in 
children Am J Die Child 101 178 1961 


SILVER NITRATE 


Silver nitrate is a protein precipitant 
Poisoning is manifested by nausea vomltir^ 
diarrhea bloody stools blue discoloration 
about the mouth and shock 

The MLD la 10 Gm (VS oa } 


Treatment 

Lavage with saline solution to precipitate 
silver chloride Give whites of eggs beaten 
in milk as demulcent and sodium sulfate 30 
Gm (loz ) in 200 ml of water as cathartic 
Institute supportive measures 

DImercaprol (BAL) haa not proved effec- 
tive 


SNAKE (& GILA MONSTER) BITES 


The venom of poisonous snakes and lizards 
may be predominantly neurotoxic or predoml 
nantly hemotoxic (cytolytic) Neurotoxins 
cause respiratory paralysis hemotoxins cause 
hemorrhage due to hemolysis and destruction 
of the endothelial lining of the blood vessels 
The manifestations are local pain thirst pro 
fuse perspiration nausea vomiting stlmula 
tlon foiiowcd by depression local redness 
swelling extravasation of blood and collapse 

Treatment 

A Emergency Measures Immobilize the 
patient and the bitten part immediately Avoid 
manipulation of the bitten area use of touml 
quet or Incision Do not allow the patient to 
walk or run or take alcoholic beverages or 
stimulants Give specific antiserum subeut 
after testing for serum sensitivity with 0 02 
ml of 1 too dilution of antiserum in 0 S'!* sa 
line (Follow printed instructions ) Carry 
the patient to a car and transport him to a 
hospital or other medical facility for definitive 
treatment Maintain BP by giving blood trans 
fusions or by continuous I V drip of levar- 
terenol (see p 4) Cortisone (25 mg daily) 
will relieve symptoms temporarily but it does 
not reduce the mortality rate 

B General Measures Give plenty of 
warm fluids Use barbiturates as necessary 
for sedation 


Danzig L & G Abels Hemodialysis of 
acute renal failure following rattlesnake 
bite with recovery JAMA 175 136 7 
1961 

Efratt P b L Relf Clinical and patho 
logical observations on 65 cases of viper 
bite In Israel Am J Trop Med 2 1085- 
1108 1953 

RusseU F Injuries by venomous animals 

intheU S JAMA 177 903 90 1961 

Ya P M Guzman T & J Perry Jr 
Treatment of bites of North American pit 
vipers South M J 54 134 6 1961 
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WASP, BEE. YELLOW JACKET. 

L HORNET STINGS 


The toxin of the less venomous species of 
spiders and scorpions causes oal> local pain, 
redness, and spelling That of the more ven- 
omous species causes generalized muscular 
pains, convulsions, nausea and vomiting, van- 
able CNS involvement, and collapse 

Treatment. 

A. Emergency Measures As for snake 
bite (see above] If absorption has occurred, 
give calcium gluconate, 10%, 10 ml I V or 
I.M., and repeat as necessary 

B. General Measures Hot baths are of 
value for relief of pain For local pain with 
no systemic Involvement apply cold compres- 
ses of sodium bicarbonate Give adequate 
sedation and Institute supportive measures as 
indicated Corticotropin or the cortisones 
maybe of value in severe cases. 


Shaffer, J.: Stinging insects - a threat to life. 
J.A.M,A.1?7 473-4, 1961. 


STRYCHNINE 


Strychnine poisoning may result from in- 
gestion or injection The manifestations are 
convulsions, opisthotonos, dyspnea, foaming 
at the mouth, and asphyxia 

Treatment. 

A flinergency Kieasures Keep the patt’em' 
qmet in a darkened room Give amobarbltal 
sodium (Amytal’®) or an equivalent barbiturate 
sedative, 0. S Gm. (7^2 gr. ) at once in 10-20 
ml. of water slowly I.V. If amobarbltal lor 
Injection Is not available, give the drug orally 
In doses up to 5 times the hypnotic dose Re- 
peat in 30 minutes If necessary Give artifi- 
cial respiration and oxygen during convulsions 
If possible, lavage gently with potassium per- 
manganate solution before symptoms appear 
Do not lavage after twitching or convulsions 
have appeared 

B General Measures Inhalation of ether 
or chloroform may be used to quiet the patient. 
Give charcoal or tannic acid in water, or 
strong tea 


Stings of these common insects, although 
locally painful, usually cause only mild symp. 
toms of brief duration. Local cold compresses, 
application of baking soda solution, and oral 
salicylates or antihistamines are sufficient 
treatment Multiple stings may cause a $hot;k- 
llke reaction with hemoglobinuria Sensitive 
individuals may develop an acute allergic or 
even fatal anaphylactic response after a single 
sting 

Treatment. 

A Emergency Measures Give epinephrine 
hydrochloride, 1*1000 solution, 0 2-0 5 ml 
subcut or I hi . and then diphenhydramine 
hjdrochloride (Benadryl®), 5-20 mg. slowly 
I V Treat shock 

B General Measures Cortleotropin 
(ACTH) or the cortisones l.M. may be neces. 
sary to support shock therapy. 


TREATMENT OF LESS COMMON 
SPECIFIC POISONINGS 
(ALPHABETICAL ORDER) 


Acetaldehjrde. (Industrial ) 

InhalaUim of acetaldehyde vapors causes 
severe irritation of mucous membranes with 
coughing, pulmonary edema, followed by naxv 
cosis. Ingestion causes narcosis and respir\. 
lory ik]!iljre. rhe ilr scAu'(S I's* adout S 
Gm (75 gr.). 

Remove from exposure or remove In- 
gested poison by gastric lavage or emesis fol. 
lowed by catharsis Give oxygen for respira-. 
tory difLculty. Treat pulmonary edema. 

Aceto^enetldln & AcetaniUd. (Analgesics, ) 
Acute poisoning is similar to that due to 
salicylates. Prolonged administration leads jg 
renal impairment, cyanosis, hemolytic ane- 
mia. and skin eruptions. The MLD is 5-20 
Gm. (7S-300 gr.). 

Treat as for salicylate poisoning. Treat 
methemoglobenemia by giving methylene blue 
S-25 ml. of 1% solution slowly I.V. 

Aconite, (Liniment.) 

klanifestations are burning foUo«e<l by 
numbness and tingling of the mouth, throat, 
and hands, blurred vision, weak pulse, fall of 
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BP shallow respirations convulsions and 
respiratory or cardiac failure The MLD Is 1 
Cm CIS gr 1 of aconite or 2 mg (V30 gr ) of 
aconitine 

Remove Ingested poison by gastric lavage 
or emesis followed by catharsis Give artifi 
cial respiration or oxjgen as necessary Give 
digitalis to counteract cardiac depression 
Treat convulsions Give atropine I mg (V60 
gr ) to prevent vagal slowing of the heart 

Akee (Tree ) 

Manifestations are abdominal discomfort 
vomiting convulsions coma hypothermia 
and fall of BP Jaundice may appear during 
the recovery phase 

Remove Ingested akee by gastric lavage 
or emesia followed by catharsis Control con 
vulsions Give carbohydrates as 5^ glucose 
IV or as sugar dissolved in fruit juice orally 
to protect from liver damage 

Amlnopyrlne, Antlpyrine> Phenylbutazone 
(Analgealca ) 

Manifestations are dizziness cyanosis 
coma and convulsions Prolonged adminls 
tration causes epigastric pals urticaria leu 
kopenia liver damage eitfoliatlve dermatitis 
gastric or duodenal erosion adrenal necrosis 
The MLD is 5 30 Om (V6 1 oz ) 

Treat acute poisoning as for salicylates 
Treat chronic poisoning by discontinuing drug 

Aniline (Industrial ) 

Manifestations are cyanosis shallow res 
plratlons fall of BP convulsions and coma 
Blood melhemoglobln as determined pboto 
metrically may reach 60% or more of total 
hemoglobin The MLD is 1 Gm (15 gr ) 

Remove aniline from skin by washing 
thoroughly with soap and water or if ingested 
remove by emesis gastric lavage and ca 
iharsls Give fluids and oxygen If respiration 
is shallow or If there Is evidence of air hunger 
As antidote for methemoglobinemia give 
methylene blue 10 50 ml of 1% solution I V 

Antimony (Paint ) 

Manifestations are severe diarrhea with 
mucus followed by blood hemorrhagic nephri 
tis and hepatitis The MLD is 100 mg (1V2 
gr) 

Remove ingested poison by gastric lavage 
emesis and catharsis Treat as for arsenic 
poisoning 

Antlneoplsatlc Agents 

Manifestations are leukopenia thrombo 
cytopenla nausea and anoresa 


Give blood transfusions For amlnopterln 
and methotrexate poisoning give leucovorln 
calcium 3 6 mg 1 M /day 

Arsine (Industrial ) 

Manifestations are pyrexia cough ab 
domlnal pain hemolytic anemia hemoglobi 
imma anuria methemoglobinemia and dlar 
rhea 

Alkalinize urine as for fava bean poison 
Ing Give blood transfusions if anemia is 
severe Treat anuria 

Aspidlum (Anthelmintic ) 

Manifestations are progressive vomiting 
colored or blurred vision tremors convul 
sione and respiratory failure The urine may 
show protein red cells and casts Jaundice 
and blindness may complicate recovery from 
nonfatal poisoning The MLO is 4 Gm (60 
gr ) 

Treat as for chenopodium poisoning 

Barium (Rodentlclde ) 

Manifestations are tightness of therous 
cUe of the face and neck flbnUary muscular 
tremors weakness difficulty in breathing 
irregularity of the heart convulsions snd 
cardiac and respiratory failure The MLD is 
1 Gm (15 gr ) 

Give 10 ml of 10% sodium sulfate slowly 
I V and repeat every IS minutes until symp 
toma subside •Give 30 Cm (l ©* ) sodium sul 
fate (n 200 ml of water orally or by gastric 
tube and repeat in one hour 

Benzene (Paint thinner ) 

Manifestations are visual blurring trem 
ors shallow and rapid respiration ventrlcu 
lar Irregularities unconsciousness and con 
vulsions Repeated exposure results in anemia 
and abnormal bleeding The MAC la 35 p p m 
Remove patient from contaminated air and 
give artificial respiration with oxygen Treat 
Ingested poison as for gasoline poisoning 

Beryllium (Industrial ) 

Manifestations include acute pneumonitis 
chest pain bronchial spasm fever dyspnea 
cough and cyanosis Right heart failure may 
occur Pulmonary granulomatosis with weight 
loss and marked dyspnea may occur years 
after initial exposure X ray examination re 
veals diffuse increase in density of the lung 
fields or snowstorm appearance No degree 
of exposure is safe 

Place the patient at complete bed rest and 
administer 60% oxygen by mask for cyanosis 
EDTA has been suggested (see p 784) The 
administration of cortisone or related drugs 
gives ayinptomatlc relief but is not curative 



Less Common Specific Poisonmgs 791 


Bismuth Compounds. (Antitreponema. ) 

Manifestations are skin eruptions, liver 
damage, anuria, cardiovascular collapse, 
proteinuria, hematuria, and liver function 
impairment. The MLD is 0.5 Gm. (7^2 gr.). 

Give dimercaprol (BAL) (see p. 779); and 
atropine. 1 mg. (VSOgr.) subcut., to relieve 
gastrointestinal discomfort. Give fluids. 2-4 
L, daily, if kidney function is not impaired. 
Treat anuria. 

Bleaching Solutions. (Household. ) 

Clorox®, I^rex®, Sani-Cior®, etc., cause 
irritation and corrosion of mucous membranes 
with edema of the pharynx and larynx. Perfo- 
ration of the esophagus or stomach is rare. 

The MLD is 15 ml. {V2 02 .). 

Remove ingested solution by gastric lavage 
or emesis, using a solution of sodium bicar- 
bonate, 30-50 Gm./L. , or milk. After emesis 
or lavage, give a cathartic consisting of sodi- 
um sulfate. 30 Cm. (1 02 .). and sodium bicar- 
bonate, 10 Gm. (^3 02 .). In 250 ml, of milk or 
water, Caution: Do not use acid antidotes. 
Treat as for sodium hydroxide poisomng. 

Boric Acid. (Antiseptic. ) 

Manifestations from Ingestion or skin ap- 
plication are fever, anuna. and flushing of the 
akin followed by desquamation, lethargy, and 
convulsions. The MLD is 5-lS Gm. (75-225 
jr.l. 

Remove Ingested boric acid by emesis or 
gastric lavage followed by catharsis. Maintain 
urine output by giving liquids orally or. in the 
presence of vomiting, by giving 57g dextrose 
I.V. Control convulsions by the cautious ad- 
ministration of ether. Remove circulating 
boric acid by peritoneal dialysis or with an 
artificial kidney. Treat anuria as for mercury 
poisoning. 

Bromates. (Cold wave neutralizer ) 

Manifestations are vomiting, abdominal 
pains, oliguria, coma, convulsions, fall of 
BP, hematuria, and proteinuria. The MLD is 
4 Gm. (60 gr.). 

Remove poison by gastric lavage, emesis, 
and catharsis. Give sodium thiosulfate, 1-5 
Gm. I, V. as a 107> solution. Treat shock by 
administration of repeated small blood trans- 
fusions. 

Cadmium. (Metal plating.) 

Ingestion causes diarrhea, vomiting, mus- 
cular aches, salivation, end abdominal pain. 
Inhalation causes shortness of breath, pain in 
the chest, foamy or bloody sputum, muscular 
aches. Chronic exposure produces, in addi- 
tion, anemia, and x-ray examination indicates 


lung consolidation. A sulfosalicyllc acid pre- 
cipitable protein is present in the urine. The 
MLD is about 10 mg. (VS gr.). 

Treat pulmonary edema and give calcium 
edathamtl (see p. 784). Remove ingested poi- 
son by emesis or gastric lavage followed by 
catharsis. 

Caffeine, Aminophylline. (Stimulants.) 

Mamfestatlons are sudden collapse and 
cardiac arrest within 1-2 minutes after!. V. or 
rectal administration, and convulsions. The 
MLD is 1 Gra. (15 gr.). 

Give oxygen by artificial respiration with 
forced ventilation, maintain BP, remove rec- 
tally administered aminophylline by enema, 
and control convulsions as for strychnine poi- 
soning. 

Camphor. (Stimulant. ) 

Manifestations are a feeling of tension, 
dizziness, irrational behavior, rigidity, tachy- 
cardia, twitching of the facial muscles, and 
generalized convulsions. The MLD Is 1 Gm. 
(ISgr.). 

Remove Ingested poison by gastric lavage 
or emesis followed by cathsrsis. Control con- 
vulsions. 

Cantbarldln. (Irritant. ) 

Manifestations are severe vomiting, diar- 
rhea, fail of BP, hematuria, and death In re- 
spiratory failure or uremia. The MLD is 10 
mg (Vs gr.). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis. Treat car- 
diovascular collapse by blood transfusions, 

I.V. saline, and levarterenol. Treat anuria. 

Castor Beans. 

Mamfestatlons are vomiting, diarrhea, 
severe abdominal pain, cyanosis, circulatory 
collapse, and oliguria. Urine may show pro- 
tein, casts, red blood cells, and hemoglobin. 
The MLD is one bean. 

Remove ingested beans by gastric lavage 
or emesis followed by catharsis. Maintain BP 
by blood transfusions. Alkalinize urine by 
giving 5-15 Gm. of sodium bicarbonate daily to 
prevent precipitation of hemoglobin or hemo- 
globin products in the kidneys. Treat anuria. 

Cationic Detergents (Zephiran®, Dlaperene®, 
Phemerol®), (Antiseptics,) 

Manifestations are severe vomiting, col- 
lapse. convulsions, and death within 1-4 hours. 
The MLD is 1-3 Gm. (15-45 gr.). 

Remove unabsorbed detergent by gastric 
lavage or emesis followed by catharsis. Ordi- 
nary face soap is an effective antidote for un- 
absorbed cationic detergent. 
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Chloramlne-T. (Disinfectant. ) 

Manifestations are cyanosis, frothing at 
the mouth, and respiratory failure within a few 
minutes to one hour after ingestlcin. The MLD 
is 0.5 Gm. {7l/2 gr.). 

Remove ingested chloramine-T by gastric 
lavage or emesis followed by catharsis. Give 
antidotes as for cyanide poisoning. 


Chlorates. (Disinfectant J 

Manifestations are cyanosis, hemolysis, 
anuria, and convulsions. The MLD is 15 Gm. 
(1/2 02.). Laboratory findings include methe- 
moglobinemia, anemia of the hemolytic type, 
and elevation of serum potassium. 

Remove Ingested chlorate by gastric la- 
vage or emesis followed by catharsis. Treat 
methemoglobinemia with methylene blue. 

Force fluids to 2-4 L. dally to remove chlorate 
if urine output Is adequate. 


Chlorinated Hydrocarbons, 

For volatile chlorinated hydrocarbons 
see Carbon Tetrachloride, p 701. for nonvol- 
atile chlonnated hydrocarbons, see Chloro- 
phenotbane (DDT)j p 782, 

Chlorinated Naphthalene. (Insulator ) 

The principal manifestation is a papular, 
aeneform erupUon which progresses to pustule 
feraation. Jaundice, enlargement of the liver, 
and weakness also occur. Impairment of he- 
patic cell function la revealed by appropriate 
tests 

Treat liver damage as outlined under car- 
bon tetrachloride poisoning. 

Chromium & Chromate. (Rostprooflng > 

Ingestion causes abdominal pain, vomiting, 
shock, and oliguria or anuria. Skin contact 
leads to Incapacitating eczematous dermatitis 
anil 

the nasal septum also occur Acute hepatitis 
has been observed. Examination of the urine 
reveals proteinuria and hematuria. The MLD 
of soluble chromate Is 5 Gm. (75 gr.). 

Remove Ingested chromate by gastric la- 
vage, emesis, and catharsis. Treat oliguria 
and liver damage. 

Clnchophen & Neocinphophen. (Analgesics ) 
Acute poisoning is similar to that due to 
the salicylates. Prolonged administration 
leads to jaundice, anorexia, abdominal discom- 
fort and painful enlargement of the liver. Pro- 
gression to hepauc insufficiency is relatively 


common. Gastric perforation has also oc- 
curred. The MLD Is 5-30 Gm. {V6-1 oz.). 

Treat as for salicylate poisoning. Treat 
Yiepatlc insufficiency as for carbon tetrachlo- 
ride poisoning. 


Cocaine, (Local anesthetic. ) 

Manifestations are restlessness, excita- 
bility. hallucinations, irregular respirations, 
convulsions, and circulatory failure. The 
hfLD is 30 mg. (V^ gr.). 

Remove the drug from the skin or mucous 
membranes by washing with tap water or nor- 
ma] saline Remove Ingested cocaine by gas- 
tric lavage or emesis followed by catharsis. 
Limit absorption from an injection site by a 
tourniquet or ice pack. Control convulsions by 
giving thiopental sodium (Penlothal®). Prevent 
hypoxia by the administration of oxygen. 

Colchicine. (Treatment of gout ) 

Manifestations are burning in the throat, 
watery to bloody diarrhea, cardiovascular col- 
lapse and oliguria. The MLD is 8 mg. (V^t) 
gr.). 

Remove Ingested poison by emesis or gas- 
tric lavage followed by catharsis. Give oxygen 
for respiratory dllflculty. Treat oliguria. 

Cortisone. (Adrenal hormone, ) 

Manifestations are edema, nervousness, 
mental depression, elevation of BP. and hir- 
sutism (In women). 

Reduce dosage slowly at the first sign of 
toxlctty. 

Croton Oil. (Irritant) 

Manifestations are burning pain in the 
mouth and stomach, tenesmus, watery or 
bloody diarrhea, fall of BP, and coma. The 
MLD is ICm. (15 gr.). 

Remove ingested croton oil by gastric la- 
•vugv or emeses Idfwweh’oy iraVine tsfimnVA. 
Treat shock. Maintain hydration by giving 
fluids orally or I. V. Relieve pain with mor- 
phine sulfate, IQ mg. (1/6 gr.). 


Dlnltropbenol. (tnaecticlde. ) 

Manlfestatlona are fever, prostration, 
thirst, excessive perspiration, difficulty In 
breathing, muscular tremors, and coma. Cat” 
aracts occur after repeated ingestion. The 
MLD Is 100 mg. (1V2 gr.). 

Remove Ingested poison by emesis, gas- 
tric lavage, and catharsis. If the body temper- 
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Bture is elevated, reduce to normal b 7 immer. 
sion in cold vrater or by applying cold packs. 


Dioxane. (Solvent. } 

Prolonged exposure may lead to kidney and 
liver damage and pulmonary edema. 

Remove from further exposure and treat 
symptomatically. 


Dlsuinram (Antabuse'^) Plus Alcohol. (Alcohol 
sensitizer. > 

Manifestations are flushing, sweating, 
tachycardia, fall of BP, cardiac arrhythmias^ 
air hunger, and cardiac pain. 

Give artificial respiration with oxygen, 
and ephedrlhe, 25 mg. gr.) subcut., or 
levarterenol I. V. to maintain normal BP. 


Epinephrine, Amphetamine, & Related Drugs. 

(Sympathomfraetics.) 

Manifestations are tachycardia, dilated 
pupils, blurred vision, spasms, convulsions, 
gasping respirations, and respiratory failure. 
The BP Is elevated Initially but below normal 
later. The MLD is 200 mg. (3 gr,). 

Remove ingested drug by emesis or gas- 
tric lavage followed by catharsis. Give arti- 
ficial respiration if cyanosis is present Malt), 
tain BP in cardiovascular collapse by the ad- 
ministration of fluids. Give phentolamine 
methanesulfonate. 5 mg. slowly I. V. Control 
convulsions by ether Inhalation. 


Ergot. (Uterine stimulant.) 

Manifestations are rise or fall of BP. 

Weak pulse, convulsions, and loss of con- 
sciousness. Prolonged administration causes 
numbness and coldness of the extremities, 
tingUng. pain in the chest, gangrene of the 
fingers and toes, contractions of the facial 
muscles, and convulsions. The MLD is I Gm, 
(15 gr.). 

Remove Ingested drug by emesis or gas- 
tric lavage followed by catharsis. Treat con- 
vulsions as for strychnine poisoning. 


Estrogens. (Female sex hormones. ) 
Manifestations are excessive vaginal 
bleeding and enlargement of the breasts, DJs. 
Continue further administration. 


Ethylene Chlorohydrln. (Fumigant,) 

hlaclfestatlons are abdominal pam, cxcitv 
ability, delirium, respiratory slowing, fall o( 


BP, twitching of muscles, cyanosis, and coma 
with respiratory and circulatory failure. The 
MLD is 5 ml. 

Remove from further exposure and remove 
ingested poison by emesis, gastric lavage, and 
catl^rsis. Treat as for methyl bromide poi- 
soning. 


Ethylene Glycol. (Anti-freeze. ) 

The Initial symptoms in massive dosage 
(over 100 ml. in a single dose) are those of 
alcoholic intoxication. These symptoms then 
progress to stupor, anuria, and unconscious- 
ness with convulsions. Smaller araounts (10- 
30 ml.) result m anuria beginning 24-72 hours 
after ingestion. The urine may show calcium 
oxalate crystals, protein, red cells, and casts. 

Remove ingested glycol by gastric lavage 
or emesis and catharsis Give calcium gluco- 
nate, 10 ml. of 10% solution I. V., to precipi- 
tate oxalate Give artificial respiration, using 
oxygen for depressed respiration. In the ab- 
sence of renal Impairment, force fluids to 4 L. 
or more dally to increase excretion of glycol 
Treat uremia as for carbon tetrachloride poi- 
soning 


Fava Beans. 

Manifestations are fever, Jaundice, dark 
urine, eligurja, and pallor. The urine may 
show presence of hemoglobin. 

Give blood transfusions until anemia is 
corrected Alkallnlze urine with S-lS Cm. 
(75-225 gr.) of sodium bicarbonate every 4 
hours to prevent the precipitation of hemoglo- 
bin in the kidneys In the presence of normal 
kidney function, maintain unne output by giv- 
ing 2-4 L. of fluid dally orally or l.V. Give 
cortisone, 25-100 mg. dally. Treat anuria. 


Fish Poisoning. 

Manifestations are vomiting and muscular 
weakness progressing to paralysis, abdominal 
pain, and convulsions. 

Remove ingested fish by gastric lavage or 
emesis followed by catharsis. Maintain ade- 
quate airway or give artificial respiration. 
Treat convulsions. 


Fluoroacetate. (Rodentlcide. ) 

Symptoms begin within minutes to hours 
with vomiting, excitability, convulsions, ir- 
regularity of the heart, and depression of res- 
piration. The fatal dose is estimated to be 
50-100 mg. ( 3 V 4 -IV 2 gr.). 

Remove ingested poison by emesis,, gas- 
tric lavage, and catharsis. C%. * ' 
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sions 8S for strychnine polsomng. Monoaeetin 
(eomnjerclal 60% gljcerol monoacetate) has 
been suggested as an antidote. The dosage Is 
0.1-0.5 ml. /Kg. diluted In 5 parts of saline 
BoliiUonl V. 

Food Poisoning: Bacterial. 

Manifestations are nausea, vomiting, diar- 
rhea and weakness progressing for 12-24 
hours. Abdominal pain may be severe. Fever, 
shock, and dehydration occur rarely. 

Remove toxin from gastrointestinal tract 
by gastric lavage or emesis. If diarrhea la not 
present a saline cathartic may be given. Give 
nothing by mouth until vomiting has subsided. 
Then give oral fluids as tolerated for 12-24 
hours before beginning a regular diet. If vom- 
iting and diarrhea are severe, maintain fluid 
balance by giving 5% dextrose in saline I.V. 

Give codeine phosphate, SO mg. (Vz gr.) orally 
or subcut , or camphorated tincture of opium 
(paregoric). 4-12 ml. (1-3 dr.) after each 
bovel movement. Give atropine sulfate, 1 mg 
(1)60 gr.) aubcut. H gaBtrointestlnai hyperactiv- 
ity persists. Give bismuth subcarbonate. 1 
Gm. (IS gr.), after each bovreV noveraent. 

Food Polsooiog: Nitrates. Nitrites. 

Manlfestatioas are flushing of the skin, 
vomiting, dizziness, marked (all of BP, cya- 
nosis. and respiratory paralysis. The MLO is 
2 Gm, (30 gr. ). 

Remove ingested poison by gastric lavage 
or emeais followed by catharsis Maintain BP 
by the Injection of epinephrine, 1 ml. of 1 1000 
solution subcut . or levarterenol. Treat met- 
hemoglobinemia by the administration of methy- 
lene blue. 

Formaldehyde. (Disinfectant ) 

Manifestations are severe abdominal pain 
followed by cardiovascular collapse, loss of 
consciousness, anuria, and circuiatory failure. 
The MLD is 60 ml. (2 oz.). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis, preferably 
with 1% ammonium carbonate solution. Treat 
shock by administration of levarterenol and 
fluids. 

Gold Salts. (Antirheumatic.) 

Manifestations are skin rash, itching, 
eruptions, metallic Uste. hepatitis, granulo- 
cytopenia, and aplastic anemia. Give dimei- 
caprol (BAL) (see p 779). 

Hydralazine. (Hypotensive.) 

Manifestations are fever, diffuse erythem- 
atous facial dermatitis, lymph gland enlarge- 
ment. splenomegaly, arthralgia, and simu- 
lated disseminated lupus erythematosus. 


Discontinue further use at the first indica- 
tion of joint involvement or rash. Give acetyl- 
salicylic acid, 1-3 Gm. (15-45 gr.) daily, or 
cortisone, 50-150 mg. daily, until symptoms 
regress. 

Hydrogen Sulfide & Carbon Disulfide. (Fumi- 
gants.) 

Manifestations are painful conjunctivitis, 
appearance of a halo around lights, anosmia, 
pulmonary edema, reetlessnees. blurred vi- 
sion. unconsciousness, and paralysis of res- 
piration. Prolonged exposure causes persist- 
ent low BP. impaired gait and balance, mem- 
ory loss, mental depression, and parkinsonian 
tremor. The MAC Is 20 p.p.m. 

Remove from further exposure. Treat 
pulmonary edema. 

Hydroqulnone. (Photo developer. ) 

Repeated exposure will produce skin sen- 
sitivity reactions. Ingestion of 10 Gm. (150 
gr.) will cause symptoms similar to those due 
to phenol poisoning. Treat aa for phenol poi- 
soning 

Ipecac, Bmetlne. (Emetics.) 

Manifeststions are fatigue, dyspnea, 
tachycardia, low BP, unconaciousness, snd 
death from heart failure. The BCG reveals 
depressed T waves and arrhythmias. The 
MLD of emetine is 1 Cm. (15 gr.). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis. Cautious 
digitalization may be helpful for myocardial 
weakness 

Iproniazid, Isocarboxazid, Pheniprazlne. 

Nialamide, Phenelzine. (Stimulants.) 

Overdoses cause ataxia, atupor, excite- 
ment, fall of BP, tachycardia, and convulstons 
Repeated administration may cause weakness, 
hallucinations, mania, urine retention, liver 
injury With nausea, and vomiting. The MLD 
is S Cm. (75 gr.). 

Remove Ingested drug by gastric lavage, 
emesis, and catharsis. Give artificial res- 
piration if respiration is depressed. Maintain 
BP, Do not give stimulants. Discontinue ad- 
ministration at the first appearance of jaun- 
dice. Treat liver impairment as for carbon 
tetrachloride poisoning. 

Iron Salts. (Antianemlc.) 

Manifestations are vomiting, diarrhea, 
lethargy, and low BP, progressing to circula- 
tory collapse. The MLD is 5-10 Gm. (75-150 
gr.). 

Remove ingested drug by gastric lavage or 
emesis followed by catharsis. Give blood or 
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plasma transfusions to maintain BP. Give 
oxygen by Inhalation. 

Larkspur. (Liniment. ) 

Manifestations are tingling and burning 
sensations of the mouth and skin, vomiting, 
diarrhea, fall of BP, weak pulse, and convul- 
sions. 

Remove ingested poison by gastric lavage 
or emesis followed by saline catharsis. Give 
atropine, 2 mg. (^/30 gr.) subcut. Give artifi- 
cial respiration. Maintain BP. 

Magnesium Salts. (Cathartic.) 

Manifestations are watery diarrhea gas- 
trointestinal Irritation, vomiting, tenesmus, 
collapse, flaccid paralysis, and, in the pres- 
ence of impaired renal function, severe fall of 
BP. The MLD is 30-60 Gm. (1-2 oz.>. 

Dilute orally or rectally administered 
magnesium sulfate by giving tap water. Give 
artificial respiration if necessary. Give cal- 
cium gluconate. 10 ml. of 10% solution l.V. 
slowly, as a specific antidote. 

Manganese. (Industrial.) 

Ingestion causes lethargy, edema, and 
symptoms of extrapyramldal tract lesions. In- 
halation causes bronchitis, pneumonia, and 
liver enlargement. Signs of parkinsonism also 
occur. Hepatic cell function tests may be im- 
paired. The MAC is 6 mg./cu. mm. 

Remove from further exposure Give 
EDTA (see p. 784). 

Marihuana. (Stimulant.) 

Manifestations are exhilaration, halluci- 
nations, delusions, ataxia, and coma. 

Treat coma as for barbiturate poisoning 

Meprobamate. (Tranquilizer. ) 

Manifestations are drowsiness and inco- 
ordination progressing to coma with cyanosis 
and respiratory depression. The MLD is 12 
Gm. (160 gr.). 

Remove ingested drug by gastric lavage or 
emesis followed by catharsis. Use resuscita- 
tlve measures as for barbiturates if respira- 
tory depression Is present. 

Metal Fumes. (Industrial.) 

Inhalation of zinc oxide or other metal 
fumes causes fever, chills, muscular aches, 
and weakness. Pulmonary edema may follow. 

Treat pulmonary edema. Bed rest and 
administration of analgesics will ordinarily te- 
lieve generalized symptoms. 

MeUIdehyde. (Snail bait.) 

Manifestations are severe vomiting, ab- 
dominal pains, temperature elevation, muscu- 


lar rigidity, convulsions, coma, and death 
from respiratory failure up to 48 hours after 
ingestion. The MLD for adults is about 5 Gm. 
Treat as for acetaldehyde poisoning. 

Methenamlne. {Urinary antiseptic. ) 

Manifestations are skin rash, kidney and 
bladder Irritation, hematuria, and vomiting. 
Discontinue further administration. 

Methyl Bromide A Methyl Chloride. (Fumi- 
gants ) 

Manifestations are dizziness, drowsiness, 
fall of BP, coma, convulsions, and pulmonary 
edema after a latent period of 1-4 hours. 

Treat convulsions as for strychnine poi- 
soning Treat pulmonary edema by adminis- 
tering 60% oxygen by face mask. Humidify In- 
spired oxygen by using 20% ethyl alcohol in 
humidifier or nebulizer. 

Methyl Sulfate. (Industrial.) 

Ingestion or contact causes corrosion 
equivalent to that from sulfuric acid. Vapor 
exposure causes irritation and erythema of the 
eyes, pulmonary edema, proteinuria, and 
hematuria The MLD for adults is about 1 Gm. 
(15 gr.). 

Treat as for corrosive acid poisoning. 

Metol. (Photo developer ) 

Repeated exposure may cause skin sensi- 
tivity reactions characterized by weeping and 
crusting. Ingestion may cause methemoglo- 
binemia with cyanosis similar to that from 
antipyrlne. 

Remove from further exposure. Treat In- 
gestion as for antipynne 

Naphthalene. (Moth balls, ) 

Manifestations are diarrhea, oliguria, 
anemia, yaundice, pam on urination, and 
anuria The MLD for adults is about 2 Gm. 

(30 gr.). 

Remove ingested naphthalene by gastric 
lavage or emesis followed by catharsis. Alka- 
linize urine by giving sodium bicarbonate, S 
Gm. (75 gr.) orally every 4 hours or as neces- 
sary to maintain alkaline urine. Give repeated 
small blood transfusions until hemoglobin is 
60-80% of normal. 

Napbthol. (Industrial, ) 

Acute poisoning is the same as that with 
phenol. Prolonged contact may cause bladder 
tumors, hemolytic anemia, and cataracts. 
Addition of ferric chloride to acidified urine 
gives a violet or blue color indicating the pres- 
ence of a phenolic compound. The &ILD is 2 
Gm. (30 gr.). 

Treat as for phenol poisoning. 
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Naphthylamlnei (Industrial, ) 

Repeated exposure may cause skin sensi- 
tivity reactions with weeping and crusting,. Ex- 
posure to large amounts may cause methemo- 
globinemia with cyanosis. 

Remove from further exposure. Treat 
cyanosis as for aniline poisoning. 

Nickel Carbonyl. (Industrial.) 

Immediate symptoms are cough, dizziness, 
and weakness. Delayed reactions are charac- 
terized by dyspnea, cyanosis, rapid pulse, and 
respiratory embarrassment The MAC Is one 
p.p m. 

Treat cyanosis and dyspnea by giving 100% 
oxygen by mask. Treat pulmonary edema. 

Give sodium dlethyldlthlocarbamate, bO-100 
™g*/Ng, orally or l.M. 

Nicotine. (Tobacco ) 

Manifestations are respiratory stimulation, 
nausea, diarrhea, tachycardia, elevation of 
BP, salivation, and, with large doses, rapid 
progression to prostration, convulsions, re- 
spiratory slowing, cardiac irregularity, and 
coma. The fatal dose of pure nicotine is about 
1 mg /Kg The MLD of tobacco is 5 Gm (75 

tfr ) 

Remove nicotine from skin by scrubbing 
or, If Ingested, remove by thorough gastric 
lavage. Inject hexamethonium chloride. 25-50 
mg. subcut. Repeat each hour until BP falls 
to normal. Treat convulsions as for strych- 
nine poisoning. 

Oil of Cheoopodlum. (Anthelmintic. ) 

Manifestations are severe gastrointestinal 
irritation, difficult swallowing, collapse, con- 
vulsions, and coma. The urine may show red 
cells and protein. The MLD Is 3 Gm (45 gr.) 

Remove by gastric lavage or emesis fol- 
lowed by catharsis. Treat convulsions and 
anuria,. 

Pamaquine. (Anthelmintic.) 

Remolytlc anemia and methemoglobinemia 
occur most commonly In Negroes. Gastric 
distress and weakness occur at large doses 

Reduce dosage or discontinue drug. Treat 
hemolytic anemia by the administration of so- 
dium bicarbonate to alkalinize the urine and 
prevent the precipitation of acid hematin. Give 
blood transfusions if anemia is severe. 

Paraldehyde. (Hypnotic. ) 

Manifestations are deep sleep with ordi- 
nary doses and respiratory or cardiac depres- 
sion occasionally with doses over 10 ml. (2V2 
dr, ), 

Treat as for acetaldehyde poisoning. 


Pentylenetetrazol, (Stimulant, ) 

Manifestations are increased respiration, 
twitching, convulsions, and respiratory failure 
beginning within minutes after administration. 
The MLD is 1 Gm. (15 gr.}. 

Treat as for strychnine poisoning 

Permanganate. (Antiseptic.) 

Ingestion of solid or concentrated perman- 
ganate causes laryngeal edema, necrosis of 
oral mucosa, slow pulse, and cardiovascular 
collapse. Anuria may occur. The MLD Is 10 
Gm V3 oz ). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis. Treat shock 
and anuria 

Phenolphthaleln. (Laxative ) 

Manifestations are erythematous. Itching 
skin rash, or purging, collapse, and fall of 
BP 

Prevent further use. Treat BP fstll by ad- 
ministration of fluids and vasoconstrictor 
agents. 

Phenylenediamlne. (Hair dye.) 

Repeated exposure may cause sensitivity 
dermatitis with itching. Remove from further 
exposure 

Physostigmlne, Neostigmine, & Related 
Drugs. (ParasympathomtmetlcB. ) 

Manifestations arc tremors, marked per- 
istalsis. involuntary defecation and urination, 
pin-point pupils, difficult breathing, convul- 
sions, and severe respiratory difficulty. The 
MLD is 6 rag. (1/10 gr.). 

Give atropine sulfate, 2 mg. (1/30 gr.) 

I.V. or I. M every 2-4 hours as necessary to 
relieve respiratory difficulty ana other symp- 
toms. 

Manifestations are increased respiration, 
twitching, convulsions, and respiratory fail- 
ure, beginning 20 minutes to one hour after 
exposure and persisting up to 24 hours. The 
MLD Is 20 mg (1/3 gr. ). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis in the absence 
of convulsions. Treat convulsions as for 
strychnine poisoning. 

Poison Hemlock, 

Manifestations are gradually increasing 
muscular weakness followed by paralysis with 
respiratory failure. Proteinuria also occurs. 

T«at respiratory failure by artificial res- 
piration with oxygen. Remove ingested poison 
by gastric lavage or emesis followed by ca- 
tharsis. 
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Poison Ivy, Poison Oak. 

Local effects begin after a delay of hours 
to days and fnclade itching, swelling, veslcu- 
lation, generalized edema, proteinuria, and 
microscopic hematuria. 

Minimize skin contamination by washing 
with strong soap and water, Heroove Ingested 
piant material by gastric iavage or emesis foZ* 
lowed by saline catharsis. Treat exudative 
stage by exposure to air or with wet dressings 
of aluminum acetate, 1%. Generalized reac- 
tions may be treated with cortisone or related 
steroids to relieve syropioms. 

Procaine. (Local anesthetic. ) 

Manifestations are dizziness, weakness, 
fall of BP, muscular tremors, convulsions, 
and cardiovascular collapse. The MLO is 1 
Gm. {15 gr.). 

Treat as for cocaine poisoalng. 

Prepyltfalouracll. (Antithyroid.) 

Manifestations are skin rash, urticaria, 
joint pains, fever, and leukopenia. 

Treat agranulocytosis by the administra- 
tion of large doses of penicillin or broad- 
spectrum antibiotics to control intercurrent 
infections. 

Qulnldlne. (Antifibrillatory. ) 

Manifestations are tinnitus, diarrhea, 
dizziness, severe fall of BP with disappear- 
ance of pulse, respiratory failure, thrombo- 
cytopenic purpura after prolonged use, urti- 
caria, and anaphylactoid reactions. The ECG 
may show widening of QRS complex. length- 
ened Q-T interval premature ventricular 
beats, and lengthened P-R Interval. The P>fLD 
la I Gm. (15 gr.). 

Remove Ingested drug by gastric lavage 
or emesis followed by catharsis. Raise BP 
^y l.V. saline or blood transfusions or with 
levarterenol The administration of sixth- 
molar sodium lactate solution l.V. is said to 
reduce the cardlotoxic effects of qulnldlne. 

Quinine, Qulnactine, Chloroqulne. (Antl- 
malarlals. ) 

Manifestations are progressive Uoiutus, 
blurring of vision, weaJmeas, fall of BP, 
anuria, and cardiac Irregularities. Repeated 
ingestion of quinine causes visual loss associ- 
ated with pallor of optic disks, narrowing of 
retinal vessels, and papilledema. Quinacrine 
causes hepatitis, aplastic anemia, psychosis, 
and jaundice Chloroqulne causes dizziness 
and blurred vision The urine may show red 
cells, protein, and casts. The MLD is 1 Gm 
(15 gr.). 

Remove ingested drug by gastric lavage 
or emesis followed by catharsis. Treat BP 


fall by cautious injection of levarterenol Give 
2-4 L. of fluids daily to promote renal excre- 
tion. Treat anuria. 

Rauwolfia. (Tranquilizer. ) 

Manifestations are diarrhea, nasal stuffi- 
ness, cardiac pain, extrasystoles, congestive 
failure, tremors, and emotional depression. 
Discontinue further administration. 

Santonin. (Anthelmintic. ) 

Mamifestatlons are yellow vision, vomit- 
ing, confusion hallucinations, convulsions, 
and respiratory or circulatory failure. Urine 
shows hematuria, casts, and proteinuria. The 
MLD IS 0 1 Gm. (iVZ gr.). 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis. Control con- 
vulsions and maintain BP 

Sbellfish 

Manifestations are numbness and tingling 
of Ups tongue, face and extremities, respir- 
atory weakness or paralysis and convulsions. 

Remove ingested shellfish by gastric la- 
vage or emesis followed by catharsis. Give 
artificial respiration with oxygen, and main- 
tain BP 

Stiblae. (Industrial ) 

Manifestations are weakness, jaundice, 
anemia, and weak pulse. The MAC is 0.1 
p.p m 

Treat as for arsenic poisoning. 

Streptomycin. (Antituberculoeis ) 

Manifestations are eighth nerve Injury with 
tinnitus, deafness loss of sense of balance, 
and vertigo. 

Discontinue adnunlstration at the first sign 
of eighth oerve injury. 

Sulfonamides. (Antibacterial ) 

Manifestations are skin eruptions, fever, 
hematuria, and oliguria or anuria with azotemia. 
TTie urine shows crystals, red cells, and pro- 
tein. 

If kldn^ function is normal, force fluids to 
4 L daily to speed excretion of sulfonamides. 
Treat anuria 

TUc. (Dusting powder. ) 

Prolonged inhalation causes fine fibrosis 
of the lungs and calcification of the pencardium. 

Remove from further exposure. Treat as 
for silicosis 

Tetracbloroethane. (Solvent. ) 

Manifestations are irritation of the eyes 
and nose, headache, nausea, abdominal pain, 
jaundice, and anuria. Hepatic cell impairment 
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may be revealed by appropriate tests The 
urine may show proteins red cells or casts 
The MLD is 1 Gm (15 gr ) 

Treat as for carbon tetrachloride poison 
ing 

Thfliiiiim (Rodenticlde ) 

Thallium poisoning is characterized by 
slow onset of ataxia pains and paresthesias of 
the extremities bilateral ptosis loss of hair 
fever and abdominal paiivs Progression of 
poisoning IS Indicated by lethargy jumbled 
speech tremors convulsions and cyanosis 
pulmonary edema and respiratory difficulty 
The MLD is 1 Gm (15 gr ) 

Remove ingested poison by emesis gas 
trie lavage and catharsis The administration 
of dimercaprol (see p 779) or dithlzon 20 
mg /Kg /day orally for 5 days has been sug 
gesied Maintain urine output at 1 L or more 
daily unless renal insufficiency appears In 
which contingency only sufficient fluid to re 
place losses is given Maintain BP with vaso 
pressor agents 

Thanlte (Insecticide ) 

Manifestations are respiratory difficulty 
and convulsions 

Remove Ingested poison by emesis or gas 
trie lavage Treat convulsions as for etrych 
nine poisoning 

Thiocyanates (Antihypertensive ) 

Manifestations are disorientation weak 
ness low BP psychotic behavior and ccnvul 
sions The fatal serum level of thioejanate Is 
20 mg / 100 ml 

Remove Ingested thiocyanate by gastric 
lavage or eraesls followed by catharsis Give 
2 4 L of fluid orally or I V dally to maintain 
adequate urine output Remove thiocyanate by 
peritoneal dialysis or by hemodialysis if nec 
essary 

Thloglycollate (Cold wave ) 

Repeated application to the akin may cause 
sensitivity dermatitis with edema itching 
burning and rash 
Discontinue use 

Thyroid 

Manifestations are fever tachycardia 
hypertension and cardiovascular collapse at 
doses of 0 3 Gm /Kg 

Maintain norm^ body temperature and 
force fluids Digitalize if cardiac weakness is 
present 

Trichloroethylene (Solvent ) 

Manifestations are dizziness headache 
excitement loss of consciousness Irregular 
pulse may occur The MLD is 5 ml 


Remove the patient to fresh air and give 
artificial respiration Do not give epinephrine 
or other stimulants 

Trinitrotoluene (Explosive ) 

Manifestations are jaundice dermatitis 
cyanosis pallor loss of appetite and oliguria 
or anuria The liver may be enlarged or 
atrophic Hepatic cell injury may be revealed 
by appropriate tests The MLD is 1 Gm (15 
«*■) 

Remove from skin by thorough washing 
with soap and water Remove swallowed tri 
nltrotoluene by gastric lavage or emesis and 
catharsis Protect liver by giving 10 ml of 
lO** calcium gluconate I V 3 times dally and 
a high carbohydrate and high calcium diet In 
eluding at least one quart of skimmed milk 
dally Give vitamin D in high doses dally 

Tri orthocreayl Phosphate (Plasticizer ) 
After 1 30 days delay weakness of the 
distal muscles develops with foot drop wrist 
drop and less of plantar reflex Death may 
occur from respiratory muscle paralysis 
The MLD for adults is about 5 Cm (7S gr ) 
Remove by gastric lavage or emesis foJ 
lowed by catharsis Maintain respiration if 
necessary by tank respirator 

Vanadium (Industrial ) 

Manifestations are rhinorrhea sneezing 
sore chest dyspnea bronchitis and pneumo 
nitls 

Give ascorbic acid I Gm (15gr}/day 

Veratrum, Zygadenus (Hypotensives ) 

Manifestations are nausea severe vomit 
ing muscular weakness slow pulse and low 
BP Excessive amounts may cause marked 
rise In BP 

Remove ingested poison by gastric lavage 
or emesis followed by catharsis Atropine 2 
mg (*/30 gr ) subeut will block the reflex 
fall of BP and the bradycardia Elevation of 
BP Is treated by the administration of phenlol 
amine hydrochloride 25 mg subcut repeated 
every 4 hours 

Volatile Anesthetics Ether, Chloroform 

Halothane, Divlnyl Ether, Cyclopro- 
pane, Ethyl Chloride, Ethylene 
Nitrous Oxide, 

Manifestations are excitement uncon- 
sciousness depression and paralysis of res 
piration Cardiac irregularities occur with 
cyclopropane chloroform and halothane Se 
vere fall of BP or cardiac arrest may also 
occur The MLD is 1 30 ml 
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Remove volatile anesthetic by artificial 
respiration. Maintain BP by I V. saline, 
blood transfusions, and levarterenol. Prevent 
hypoxia by administering oxygen. 

Volatile Oila, (Turpentine, pine oil, menthol, 
absinthe, savin, pennyroyal, eucalyp- 
tus ) 

Manifestations are vomiting, diarrhea, 
unconsciousness, shallow respiration, hema- 
turia, and convulsions. The hU,D is IS Gm. 
(‘/2 oz ). 

Give 60-120 ml. (2-4 ox.) of liquid petro- 
latum or castor oil and then remove oils by 
gastric lavage, taking care to prevent aspira- 
tion Follow with a saline cathartic. Give 
artificial respiration If necessary Give Hu- 
ids, 2-4 L, dally if kidney function is normal 
after the danger of pulmonary edema has 
passed. 


Water Hemlock. 

Manifestations are abdominal pain, von^_ 
iting diarrhea, convulsions, cyanosis, and 
respiratory failure. 

Treat as for hemlock poisoning 

Zinc Stearate. (Dusting powder, ) 

Inhalation causes fever, dyspnea, cyano- 
sis, and bronchial pneumonia. 

Give penicillm, one million units I M 
or a broad-spectnim antibiotic to prevent 
bronchial pneumonia. 

Zinc Sulfate. (Astringent. ) 

Manifestations are burning pain in the 
mouth and throat, vomiting, diarrhea, anuria, 
and cardiovascular collapse. The MLD is Sg 
Gm (1 oz ), 

Give milk or starch dnnks to dilute the 
poison and remove by gastric lavage. Replace 
fluid loss with 57<> dextrose in saline Relieve 
pain by giving morphine sulfate. 10 mg. 0/6 

gr.) 


Bibliography. 
See p. 770. 
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UNESTABLISHED DRUGS 


In this book a conservative approach Is 
favored whenever a choice has to be made 
among various drugs available for the treat- 
ment of a given disorder In some cases It Is 
not possible or necessary to make a choice, 
e g , where equally good alternatives are 
available or where there are differences of 
opinion among physicians about the relative 
efficacy of alternative regimens, and in these 
instances all of the appropriate medications 
and dosage schedules are given m the text 
In some cases, however, there are clear 
justiTications for omitting preparations which 
have been proposed for use In clinical prac- 
tice \Vith the exceptions noted in the discus- 
sions below, the following principles have 
been adhered to in the drug sections of this 
book (1) Proprietary combinations of drugs 
are, in general, omitted (2) "Repeat- 
dosage ’ and * prolonged-dosage" prepara- 
tions are not listed (3) Standard, well- 
established and familiar drugs are. m 
general, preferred (4) Drugs whose useful- 
ness has not been established by the conven- 
tional and approved pharmacologic and chmcal 
technics are net recommended 

Proprietary Combinations. 

Unless there is a clear pharmacologic 
indication, combinations of drugs in fixed 
proportions are not listed There are of 
course many exceptions, e g , in skin dis- 
eases where stubborn dermatoses can often 
be treated effectively only by means of 
multiple-ingredient mixtures worked out on 
a more or less empiric basis, or In the case 
of ephedrine and phenobarbital, where the 
barbiturate is used to reduce the unpleasant 
CNS effects of the ephednne In some cases 
also, drug combinations are a convenience to 
the patient, e g , when treating senile pa- 
tients with many different remedies 

Asa rule, however, drugs should be 
given in individualized doses, if two drugs are 
needed separate administration has the ad- 
vantage of flexibility, making it possible to 
increase the dose of one without increasing 
the dose of the other Furthermore, tn many 
of the drug combinations available one or 
more of the ingredients are present In amounts 
so small as to have little therapeutic value 
(although they may exert a sensitizing effect) 
Many drug combinations are simply irrational 
and a few are dangerous 


Combination preparations have the addi- 
tional disadvantage of being usually more ex- 
pensh e than the same drugs prescribed In- 
dividually 

Repeat-dosage & Prolonged-dosage Prepa- 
rations. 

Special dosage forms designed to deliver 
repeated or continuous quantities of orally 
administered drugs by varying the solubilities 
of their coatings have not been recommended 
The best objective evidence at present Is that 
their onset and duration of effect are unpre- 
dictable Most appear to release the total 
dose at once 


Standard Drugs Preferred. 

Wherever possible we have recom- 
mended those drugs which are considered 
‘standard or established These are the 
drugs which have been used widely or for a 
long time The advantage they offer is that 
their toxicittes are known, their properties 
are discussed in the appropriate reference 
works, and their dosage schedules have usu- 
ally been determined on the basis of long ex- 
perience From tune to time a new drug or 
a new form of an old drug wiU be offered to 
replace a standard drug However, unless an 
unmisUkably clear indication for abandoning 
a familiar remedy in favor of a new one can 
be presented, it is advisable to continue to 
use the established preparations 


Drugs of Questionable Usefulness. 

Many drugs even though widely used, 
have not been shown to be of value In the 
treatment of the disorders for which they are 
Intended Some preparaUons in this category 
have achieved such currency that expUnatory 
and precautionary comments about them are 
incorporated into the text In the following 
pages are listed a few drug groups, with ex- 
iles and recommended doses, whose use- 
fulness has not been demonstrated by adequate 
cbnical trials Some of these drugs may even 
tually prove their worth, but as of this writing 
they should be regarded as ineffective prepara 
tions which should not be used except for their 
placebo effect 


UKEISTABLISHED USES OF 
VASODHATORS 


The beneficial effects of giving vasodi- 
Utors intra-arterlallj soon after acute arteri- 
al occlusion are discussed on p *24-4 The use 
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of these agents In the management of chrordc 
vascular Insufficiency has also been suggested 
However properly conducted clinical trials 
have failed to show that chronic administration 
of these drugs is of any value In the treatment 
for example of atherosclerotic occlusion 
The poor results achieved may be due to the 
fact that vessels in Ischemic areas are al 
ready dilated to the limit of their ability even 
before any drug is administered generaUxed 
vasod latation lowers perfusion pressure but 
does not redistribute blood flow and increased 
flow in crucial areas is not achieved 

There is some evidence that these drugs 
may actually be harmful In the treatment of 
atherosclerosis As noted on p 243 blood 
flow studies show that the blood flow in tschem 
ic limbs of elderly people with arteriosclerosis 
is decreased not increased by vasodilator 
drugs administered systemically 

Vasodilators which have not proved useful 
are listed In the table below 


VOLUNTARY MUSCLE RELAXANTS 


The drugs listed below have been sug 
gested for the relief of voluntary muscle 
spasm or tension associated with joint or 
muscle disease it is postulated that they exert 


their effect by depressing multlsynaptlc path 
ways in the spinal cord The muscle relaxants 
do depress the spinal cord in the laboratory 
and transiently when administered I V to 
humans However adequate clinical trials 
have not shown that oral administration has 
any specific muscle relaxant effect 

All of the sedative hypnotic drugs are ef 
fectlve depressants of Intemuncial transmis 
sloci and sedation Itself often relieves muscle 
tension It Is not surprising therefore that 
maiy of the muscle relaxants have the same 
primary and side effects as the sedatives 

The drugs in this class are as follows 
(The dosages given are those suggested ty the 
manufacturers to be administered orally 3 or 
4 times daily ) 

Carisoprodol (Soma® Rela*) 250 
350 mg 

Chlormezanone (Trancopal®) 100 
200 mg 

Chlorzoxazone (Paraflei^) 250 500 
mg 

Mephenesin (Tolserol* many brand 
names) 2 3 Cm 

Mephenesin carbamate (Tolseram®) 

2 3Gm 

Methocarbamol (Robaxln®) 15 2 
Gm 

Phenyramidol (Analexln®) 200 400 
mg 

Styramate (Slnaxar®) 400 mg 


Vasodilating Agents 


Drug 

Recommended 

Doses 

Remarks 

Phenoxybenzamine 

(Dibenzyline®) 

10 30 rag bid 
orally p c 

Blockade of vasoconstrictor (sympathetic) fibers 
achieved after oral administration Generalized vaso 
dilation postural hypotension nausea prominent 

Lone delay before effect Increase dose slowlv 

Tolazoline 

(Priscollne®) 


Classed as sympatholytics but also have direct hista 
mine like and acetylcholine like effects on vessels 
Increase heart rate and output 

Azapeiine 

(Ilidar®) 



30 60 mg 1 V 
every 3 4 hours 


Cyclandeiate 

(Cyclospasmol®) 

100 sou mg 
q i d orally 

Generalized direct effect of relaxing smooth muscle 

niacin 

See p SIS 


Beta pyrldyi carbmol 
(nlcotlnyl alcohol 
Ronlacol®) 

50 150 mg t i d 
orally p c 

Cutaneous vasodilators primarily in blush area 

(Arlldin®) 

6 mg S B times 
dally orally 

Sympalhomlmetics comparable to isoproterenol 

Isoxsupnne 

(Vasodllan*) 

To iu mg 3 4 

times daily orsUy 

Generalized smooth muscle relaxation plus cardiac 
stimulation 


J 
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ANALEPTICS 


The convulsant central stimulant drugs 
or analeptics should no longer be considered 
useful in the management of drug toxicity or 
in resuscitation The same objections apply 
to all of the drugs in this group* the danger 
of producing convulsions, fever, and cardiac 
arrhythmias 

The dznjgs in this group are listed here 
for purposes of identification only 
Bemegrlde (Megimide®) 

Caffeine and sodium benzoate 
Ethamivan (Emivan®} 

Nikethamide (Goramine®) 
Pentylenetetrazol (Metrazol®) 

Picrotoxin 


UNESTABLISHED VITAMINS 


The vitamins which are important In 
human nutrition are discussed on pp 586-91 
In generalj most clinicians feel that “rou- 
tine" vitamin supplementation for people who 
do not have deficiency diseases is wasteful 
and unnecessary, and there are many in- 
stances In which actual toxicity has resulted 
from enthusiastic self-medication with these 
substances 

There are no indications for the use of 
any of the follovdng vitamins 

Vitamin E 

Vitamin E (tocopherols, wheat germ oil) 
has never been shown to play a role in human 
nutrition, and the claims for its usefulness in 
cardiovascular disease and other diseases in 
humans have not been substantiated It never- 
theless continues to be available, both by it- 
self and in various combinations with other 
vitamins 

Vitamin P 

Mixed flavonoids from citrus fruits, rutin, 
and hesperidin are available, usually in com- 
bination with vitamin C or vitamin K, but 
there Is no reason to believe that they have 
any effect on vascular disorders The flavo- 
nolds periodically attract lay interest as cold 
cures 

Lipotropic Agents, 

Choline is still suggested as a lipotropic 
agent In the treatment of fatty Infiltration of 


the Uver Choline is present In adequate 
amounts in the average diet, and in addition 
can be synthesized in the body An effect on 
cirrhosis or atherosclerosis has not been 
demonstrated in adequate clinical trials 

Dexpanthenol. 

Dexpanthenol (pantothenyl alcohol, Co- 
zyme®, Ilopan®) In its active form is a con- 
stituent of an enzyme which is important in 
aeetyl&tion reactions It has been suggested 
that it can be used to increase the action of 
acetylcholine on the intestine and In this way 
correct paralytic ileus Its ineffectiveness 
has been repeatedly established 


ENZYMES 


The possible usefulness of several enzymes 
In treatment is discussed above In addition, 
there are 2 groups of enzymes of doubtful util- 
ity but wide use 

Anti-inflammatory Enzymes. 

The claim is made that several enzymes 
are capable of hastening the resolution of 
acute inflammatory states, especially those 
due to trauma or these associated with extrav- 
asation of blood These drugs are available 
in oral, transbuccal, and injectable forms 
Included are proteolytic enzymes of animal 
origin such as tiypsln f^Parenzyme®, Tryptar®), 
chymotrypsln (Avazym®, Chymai®), or mix- 
tures of the two {Chymoral®, Orenzyme®), 
vegetable proteases (Papase®, Ananase®). 
bacterial streptoklnase-streptodomase (Varl- 
dase®) and one alpha-amylase (Fortizyme®, 
Buclamase®) The claims of usefulness for 
these drugs are not supported by controlled 
trials, and the Injectable enzymes, notably 
chymotrypsln, have been responsible for 
anai^ylactlc reactions 

Fibrinolytic Enzymes. 

Fibnnolysin or plasmln Is an enzyme cap- 
able of dissolvmg fibrin clots Streptokinase 
is an enzyme which upon application leads to 
activation of fibrlnolyaln within the body A 
mixture of the 2 components, marketed as 
human flbrlnolysin (Actase®, ThrombolysW®), 
is available In the dosages and by the routes 
practicable in humans, this preparation does 
not have any demonstrable effects In spite of 
Us theoretical and potential Interest. 
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SOME RECENTLY INTRODUCED 
& INVESTIGATIONAL DRUGS 

(INCIUDING DRUGS RECENTLY WITHDRAWN) 


Aeetobexamlde (Dymecoi®) Investigational 
An oral antidiabetic agent now undergoing 
clinical trial 

Acetophenazlne (Tlndat®) A phenothlazlne 
type tranquilizer 

Alpha aminobenzyl penicillin (Penbritln® 

P 50) Investigational A semi synthetic 
penicillin of special Interest because of Its 
greater activity against grana negative 
bacteria 

Amphenldone (Domwal®) A sedative with 
drawn from the market 

Amitriptyline (Elavil®) 1961 An antldepres 
sant See p S04 

Angiotensin amide (Hypertenain*) 1862 A 
potent polypeptide pressor agent still In 
completely studied as an alternative to 
levarterenol 

Betamethasone (Celestone®) 1961 An anti 
Isflammatory steroid See p STS 

Bromindione (Hallnone®) Investigational An 
Indandlone anticoagulant 

Cblorprothlxene (Taractan®) 1962 A tran 
quilizer See chart on p 503 

Collstlmethate (Coly STycin®) 1961 See 

p 66’ 

Cyproheptadine (Perlactlnf®) 1961 An anti 
histamine which like several other anti 
histamines can also antagonize serotonin 
in the laboratory 

Diazepam (Vallum*) Investigational Virtu 
ally a duplicate of chlordlazepoxlde (see p 
SOU 

Dlmethpyrlndene (ForhUlal®) 1961 See 
Antihistamines p 9 

Dipyridamole (Persantln®) 1961 A vaso 
dilator suggested for use In the prevention 
of anginal attacks Acceptable evidence of 
Its usefulness has not yet been provided 

Dromostanolone (Drolban®) 1961 An andro 
genic steroid suggested for use in card 
noma of the breast 

Dydrogesterone (Duphaston®) 1962 Also 
called Isopregnenone A progestational 
steroid See p 582 


Edetate calcium dlsodium (Calcium Dlsodium 
Versenate^ and edetate^ dlsodium (Endrate 
Dlsodium®) 1962 These generic names 
replace the earlier edathamll 

Ethamlvan (Emlvanf®) 1961 A CNS stimu 
lant See p 805 

Etryptamine (Monase®) An MAO inhibitor 
used briefly as a central stimulant With 
drawn from the market 
Fluoclnolone (Synalar®) 1961 An anti 
Inflammatory steroid for topical use 
5 Fluorouracll (FluorouracU*) 1962 An 
agent being used cautiously and tentatively 
on selected patients with solid tumors 
Pluprednlsolone (Alphadrol®) 1961 An 
anti Inflammatory steroid See p 578 
Flurandrenolone (Cordran*) 1961 A topical 
anti inflammatory steroid 
Hydroxyphenamate (Llstlea®) 1961 A 
sedative hypnotic comparable to mepro- 
bamate 

IDU, SKF 14267 Investigational A uridine 
analogue reportedly effective in herpes 
keratitis See p 100 
Iproniazid (Marsllld®) An amine oxidase 
Inhibitor type of CNS stimulant withdrawn 
from the market 

Levopropoxyphene (Novrad®) 1962 An 
isomer of Darvon® used as a nonnarcotic 
cough suppressant comparable to dextro 
methorphan 

Mebutamate (Capla®) 1961 A meprobamate 
analogue advertised without acceptable 
basis for the treatment of hypertension 
Methopyrapone (Metoplrone®) 1962 This 
drug inhibits 11 hydroxylatlon 1 e syn 
thesis of aldosterone and cortisol If eX 
crerton of IT hydroxy steroids is messared 
after Its administration assay of pituitary 
function results 

Afethotrlxneprasine (Levomepromazlne, Nozl 
nan®) Investigational A phcnothlazlne 
tranquilizer which after injection (but not 
after oral administration) also has anal 
geslc effects 

Methoxyfturane (Penthrane®) 1962 A gen 
era! anesthetic comparable to halothane 
Pluothane®) 

Methoiqrpromazlne (Tenton^ A phenothi 
azine tranquilizer withdrawn from the 
market 



Recently Intrcxluced A. Investigational Drugs 807 


Methyldopa (Aldomelf®) Investigational A 
mild hypotensive drug now being widely 
tested It does not act by the mechanism 
originally hypothesized 
Methyserglde (Sansert®) 1962 An ergot 
derivative used in the treatment of migraine 
Metronidazole (Flagyl®). Investigational 
This drug is of undoubted usefulness m the 
treatment of Trichomonas Infections Its 
release has been delayed for unspecified 
reasons Reported adverse effects include 
allergic reactions, candidal overgrowth 
and adrenal cortex inhibition 
Norinyl* Investigational A progestin* 
estrogen mixture used as an oral contra- 
ceptive See p 582 

Ortho-Novum®. Investigational A progestin 
estrogen mixture used as an oral contra 
ceptive See p 582 

Oxacillin sodium (Prostaphylln®, Resistopen®) 
1962 A semi- synthetic, oral peniciUm 
not destroyed by penicillinase and there 
fore, very usefiil in the treatment of other 
wise resistant staphylococcic infections 
See p 657 

Qsypheobutazone (Tandearll®) 1961 A 
j^epylbutazone analogue See p 418 
Paramethasone (Ilaldron^ 1961 An anti 
Inflammatory steroid See p S78 
Pargyllne (Eutonyl®) Investigational An 
MAO inhibitor that Is not a hydrazide 
Currently being evaluated for treatment of 
hypertension 

Paromomycin (Humatin®) 1962 An antl- 
not abfforfjtfcf /rom tfre gsstc>jint>sff~ 
final tract Suggested for use in amebiasis 
Phendlmetraxine (Plegine®) 1961 An ano- 
rexlant comparable to amphetamine See 
p S92 


Pheniprazine (Catron®) An amine oxidase 
Inhibitor type of CNS stimulant withdrawn 
from the market 

Poldine methylsulfate (Nacton®) 1961 See 
atropine substitutes p 323 

Folythlazide (Renese®) 1961 A thiazide 
diuretic See p 237 

Propiomazfne (Largon®) 1961 A pheno- 
thlazine tranquilizer Available only In 
injectable form 

Stanazolol (Wlnstrol®) 1962 See Anabolic 
hormones, p 581 

Sulfachlorpyrldazlne (Sonllyn®) 1962 A 
sulfanamide excreted over a period inter 
mediate between the “long-acting' and 
ordinary sulfonamides No advantage is 
apparent 

Sulfamethoxazole (Gantanol®) 1961 A sulfon- 
amide exactly comparable to sulfisoxazole 
although possibly more allergenic 

Thalidomide (Kevadon®) A somnifacient nov 
notorious for its ability to cause phocomeila 
Not marketed in the USA but available 
under controls elsewhere 

‘Thlethylperazlne (Torecaa®) 1961 A phen© 
tblazine suggested for use as an antiemetic 
See p 303 

Tranylcypromine (Parnate®) 1961 See p 
SOS 

TrJparanol (MER/2^) An inhibitor of choles- 
terol synthesis briefly investigated for use 
in atherosclerosis Withdrawn because of 
occurrence of cataracts, skin changes, and 
baldness 

Zoxazolamlne (Flexln®) A voluntary muscle 
relaxant (see p 804) withdrawn from the 
market 
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Ablotrophlc disease Genetically determined 
disease which is not evident at birth but 
which becomes manifest later In life 
Acquired: Not hereditary, contracted after 
birth or in utero (cp Hereditary) 

Alleles* See Allelic genes 
Allelic genes Paired genes or partner genes, 
genes occupying the same locus on homol- 
ogous (paired) chromosomes and which, 
therefore, normally segregate from each 
other during the reduction division of mi- 
tosis 

Allelomorphic genes See Allelic genes 
Analogous Similar In structure but not of the 
same origin 

Autosomes* The chromosomes (22 pairs of 
autosomes In man) other than the sex 
chromosomes (cp Sex chromosome) 
Chromosome* A small thread-like or rod Uke 
structure into which the nuclear chromatin 
divides during mitosis The number of 
chromosomes Is constant for any given 
species (23 pairs in man 22 pairs of auto- 
sorees and one pair of sex chromosomes) 
Each chromosome Is composed of a linear 
arrangement of small bodies called genes, 
each of which occupies a specific locus on 
its chromosome 

Congenital Existing at or before birth, not 
necessarily hereditary (cp Familial) 

Diploid Pertaining to the number of chromo- 
somes of the zygote, which Is twice the 
number In each gamete (cp Haploid) 
Dominant Peslgoatlng a gene whose pheno- 
typic effect largely or entirely obscures 
that of Its allele (cp Recessive) 

Eugenics The science dealing with factors 
which improve the hereditary qualities of 
future generations, especially the human 
race 

Familial Pertaining to trails, either hered 
Itary or acquired, which tend to occur in 
families 

Gamete (germ cell) A cell which is capable 
of uniting with another cell in sexual repro 
ductlon (i e , the ovum and spermatozoon) 
Gene A unit of heredity which occupies a spe- 
cific locus in the chromosome which, either 
alone or in combination produces a single 


characteristic It is usually a single mole- 
cule which is capable of self-duplication or 
mutation 

Genetic carrier state* A condition wherein a 
given hereditary characteristic Is not mani- 
fest In one individual but may be geneti- 
cally transmitted to the offspring of that 
bidivldual 

Genetics* The science concerned with the 
phenomena of inheritance and biologic vari- 
ation 

Genotype* The hereditary constitution, or 
combination of genes, u^lch characterizes 
a given individual or a group of genetically 
identical organlsma (cp Phenotype) 

Germ cells (gametes)* Cells capable of uniting 
otbAc cella tA’oia.U.y to. the 

organism (cp Somatic cells) 

Haploid Pertaining to the number of chromo- 
somes in each gamete. 1 e , a single set 
of chromosomes (cp Diploid) 

Hereditary. Transmitted from ancestor to off- 
spring through the germ pUsm (cp Ac- 
quired) 

Heterozygotlc (Dizygotic or Fraternal) Twins* 
Twins derived from 2 distinct fertilized ova 
(cp Homozygotle Twins) 

Heterozygous: Having 2 members of a given 
hereditary factor pair which are dissimilar, 

1 e , the 2 genes of an allelic pair are not 
the same (cp Homozygous) 

Homologous chromoBOmesi Paired or slater 
chromosomes resulting from normal mi- 
osis 

Homozygotle (Monozygotic or Identical) Twins 
Twins derived by division of one fertilized 
ovum into 2 at an early stage of develop 
ment (cp Heterozygotlc Twins) 

Locus* The specific Site of a gene In a chromo 
some 

Miosis: A special type of cell division oc- 
curring during the maturation of sex cells, 
by which the normal diploid set of chromo- 
aomBs Is reduced to a single (haploid) set, 

2 successive nuclear divisions occurring 
while the chromosomes divide only once 

Mutatlm A transformation of a gene, often 
sudden and dramatic, with or without 
ioiown cause, into a different gene occupy- 
ing the same locus as the original gene on 
a particular chromosome, the new gene Is 
allelic to the normal gene from which It has 
arisen 
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Nondisjunction Failure of a sister pair of 
chromosomes to separate properly at cell 
division 

Pedigree A table or diagram Illustrating 
ancestral lineage a genealogy 

Penetrance The likelihood or probability that 
a gene will become morphologically (jdieno 
typically) expressed The degree of pene 
trance may depend upon acquired as well 
as genetic factors 

Phenotype The visible characteristics of an 
individual or those which are common to a 
group of apparently Identical individuals 
(cp Genotype) 

hereditary trait or characteristic who ts de 
tected Independently of the other members 
of the family The first proband detected la 
referred to as the Index case or pro 
posltua 

Recessive Designating a gene whose pheno 
typSc effect Is largely or entirely obscured 
by the effect of Us allele (cp Dominant) 

Reduction division A division involving the 
separation of members of a homologous pair 
of chromosomes a reduction to the haploid 
state 

Segregation The separation of 2 genes of a 
pair In the process of maturation so that 
only one goes to each germ cell 


Sex chromosome The chromosome or pair of 
chromosomes which determines the sex of 
the individual (cp Autosomes) (In the 
human female the sex chromosome pair is 
homologous XX in the male nonhomolo 
gous XT ) 

Sex linkage The Influence of sex on transmis 
sion of hereditary traits There are 2 main 
^es of sex linked inheritance depending 
upon whether the sex linked genes are lo 
cated in the X or the Y chromosome Sex 
linkage may be absolute or incomplete 

Slbship Children of the same parents (Also 
sometimes used to signify all blood rela 
tions ) 

JfewarfAr C>^i2s 

the organism (cp Germ cells) 

Translocation The attachment of extra chro 
mosomal material to another chromosome 
probably resulting from an unequal exchange 
of chromosomal substance between 2 differ 
ent chromosomes during cell division 

Trisomy The existence of 5 chromosomes of 
one variety rather than the normal pair of 
chromosomes 

Zygote The cell formed by the union of 2 
gametes m sexual reproduction 
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CHEMICAL ANALYSIS 
OF BLOOD & BODY FLUIDS* 

Albumin, Serum. See Protein, serum. 

Ammonia, Blood. [Normal (Conway) 40-70 
mcg./lOOml. whole blood.) 

A Precautions Do not use anticoagulants 
containing ammonia, e. g , ammonium oxalate 
or edathamil (EDTA). Tlie determination 
should be done immediately after drawing 
blood. If the blood is kept in an ice-water 
bath it may be held for up to one hour 

B Physiologic Basis Ammonia present 
in the blood Is derived from 2 principal 
sources (1) In the large intestine putrefac- 
tive action of bacteria on nitrogenous mate- 
rials releases significant quantities of am- 
monia. (2) In the process of protein metabo- 
lism, ammonia is liberated Ammonia en- 
tering the portal vein or the systemic circu- 
lation la rapidly converted to urea in the liver. 
Liver insufficiency may result in an Increase 
in blood ammonia concentration especially 
if protein consumption is high or if there is 
Weeding into the bowel. 

C Interpretation Blood ammonia Is 
elevated in hepatic insufficiency or with liver 
by-pass in the form of a portacaval shunt 
particularly If protein intake is high or if 
there la bleeding into the bowel 

O Method Strong alkali is added to the 
blood to liberate ammonia, which Is then 
trapped in acid The quantity of ammonia 
collected is then determined by titration or 
by nesslerlzatlon 

Amylase, Serum. (Normal 80-180 Somogyl 
unlts/lOOml. scrum.) (One unit 
equals amount of enzyme which will 
produce 1 mg, of reccing sugar from 
starch at pH 7.2.) 

A. Precautions If storage lor more than 
one hour is necessary, blood or serum must 
be refrigerated, 

B. Physiologic Basis Normally, small 
amounts of amylase (diastase) originating in 
the pancreas and salivary glands are present 
in the blood. Inflammatory disease of these 
glands or obstruction of their ducts results m 
regurgitation of large amounts of enzyme into 
the blood. 


•Reproduced, with permission, from I^reus 
A. Krupp t others. Physician's Handbook. 
12th Ed (Lange. 1962). 


C. Interpretation 

1. Elevated in acute pancreatitis, ob- 
struction of pancreatic ducts (carcinoma, 
stone, stricture, duct sphincter spasm after 
morphine), mumps, occasionally In the 
presence of renal Insufficiency, occasionally 
in diabetic acidosis, and occasionally with in- 
flammation of the pancreas from a perforating 
peptic ulcer 

2. Decreased in hepatitis, acute and 
chronic, pancreatic insufficiency, and oc- 
casionally in toxemia of pregnancy. 

D Method Serum is incubated with buf- 
fered starch solution and the amount of reduc- 
ing sugar produced is determined. 

Amylase, Urine. (Normal Varies with 
method ) 

A Precautions If the determination I9 
delayed more than one hour after collecting 
the specimen, urine must be refrigerated. 

B. Physiologic Basis See Amylase, 

Serum. If renal function U adequate, amylase 
is rapidly excreted in the urine, 

C Interpretation Elevation of the con- 
centration of amylase in the urine occurs in 
the same situations in which serum amylase 
concentration is elevated Urinary amylase 
concentration remains elevated for up to 7 
days after serum amylase levels have returned 
to normal following an attack of pancreatitis. 
Thus the determination of urinary amylase 
may be useful if the patient is seen late in the 
course of an attack of pancreatitis 

D Method Urine is Incubated with buffered 
starch solution The amount of unhydrolyzed 
starch remaining may be determined using 
iodine as an indicator, or the amount of reduc- 
ing sugar may be determined The result is 
reported in terms pertinent to the method em- 
ployed 

Bicarbonate, Serum or Plasma (measured as 
COj content). (Normal 2'l-28 mEq./L. 
or 55-65 Vol.fg.) 

A Precautions Plasma or serum Is prefer* 
ably drawn under oil and handled anaerobically 

B. Physiologic Basis Bicarbonate-car- 
bonic acid buffer is one of the most important 
buffer systems in maintaining normal pH of 
body fluids. Bicarbonate and pH determina- 
tions on plasma serve as a basis for assess- 
ing "acid-base balance ’ 

C Interpretation 

1. Elevated in - 

(1) Metabolic alkalosis (arterial blood pH 
Increased) due to ingestion of large quantities 
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of sodium bicarbonate, protracted vomiting of 
acid gastric juice, accompanying potassium 
deficit. 

(2) Respiratory acidosis (arterial blood 
pH decreased) due to pulmonary emphysema 
or hypoventilation due to oversedation, nar- 
cotics, or inadequate artificial respiration. 

2. Reduced in - 

{!) Metabolic acidosis (arterial blood pH 
decreased) due to diabetic ketosis, starvation, 
persistent diarrhea, renal Insufficiency, in- 
gestion of excess acidising salts, or salicyl- 
ate intoxication. 

(2) Respiratory alkalosis (arterial blood 
pH increased) due to hyperventilation 

D Method The serum or plasma is 
acidified and the liberated CO] measured in a 
special volumetric or manometrlc apparatus. 

Bilirubin. Serum, [Normal Direct (glucuron- 
ide), 0. 1-0. 4 mg./lOO ml. Indirect 
(unconjugated) 0.2-0.7 mg /lOO ml.| 

A. Precautions The fasting state is 
preferred to avoid turbidity of serum. 

B. Physiologic Basis Destruction of 
hemoglobin yields bilirubin, which Is conju- 
gated In the liver to the diglucuronide and ex- 
creted in the bile. Bilirubin accumulates m 
the plasma when liver insufficiency exists 
biliary obstruction is present, or the rate of 
hemolysis increases. Rarely abnormalities 
of enzyme systems involved in bilirubin metab- 
olism in the liver (e. g. , absence of glucuro- 
nyl transferase) result In abnormal bilirubin 
concentrations, 

C. Interpretation 

1. Direct and indirect forms of serum 
bilirubin are elevated in acute or chronic 
hepatitis and bUlaiy tract obstruction (cbolan- 
glolar, hepatic, or common ducts) 

2. Indirect serum bilirubin is elevated in 
hepatitis due to toxic agents such as drugs, 
Ca 4 . hemolytic diseases or reactions, and 
Gilbert's disease (absence or deficiency of 
glucuronyl transferase). 

D Method Serum or plasma may be 
used. Bilirubin is determined colorlmetrical- 
ly by coupling with a diazo reagent. Direct 
bilirubin is determined in aqueous solution, 
indirect bilirubin after addition of methyl 
alcohol. 

Calcium. Serum. (Normal 9-11 mg./lOO ml. 
or 4. 5-S. 5 mEq /L ) 

A. Precautions Glassware must be free 
of calcium. The patient should be fasting. 
Serum should be promptly separated from the 
clot. 


B Physiologic Basis Endocrine, renal 
gastrointestinal, and nutritional factors nor- 
mally provide for precise regulation of cal- 
cium concentration in plasma and other body 
fluids. Since some calcium is bound to plas- 
ma protein, especially albumin, determina- 
tion of the plasma albumin concentration is 
necessary before the clinical significance of 
abnormal serum calcium levels can be inter- 
preted accurately 

C Interpretation 

1. Elevated in hyperparathyroidism, vita- 
min D excess osteolytic disease, such as 
multiple myeloma, invasion of bone by meta- 
static cancer, and Boeck's sarcoid 

2 Decreased in hypc^arathyroidisro. vi- 
tamin D deficiency (rickets, osteomalacia) 
renal insufficiency, hypoproteinemla, mal- 
absorption syndrome (sprue, ileitis, celiac 
disease, pancreatic insufficiency), and severe 
pancreatitis with pancreatic necrosis. 

D Method Calcium is precipitated as 
oxalate or phosphate. Oxalate is measured by 
titration with KMn 04 . Phosphate is measured 
by colorimetric reaction Calcium equivalent 
is then calculated. Determination flame 
photometry or by titration with chelating 
agents Is not yet employed routinely in moat 
clinical laboratories 

Calcium, Urine, Daily Excretion. 

Ordinarily Ihere is a moderate continu- 
ous urinary calcium excretion of 50-150 tng./ 
100 ml . depending upon the intake. 

A Procedure The patient should re- 
main upon a diet free of milk or cheese for 3 
days prior to testing, for quantitative testing 
a neutral ash diet containing about 150 mg. 
calcium per day Is given for 3 days. Quanti- 
tative calcium excretion studies may be made 
on a carefully timed 24-hour urine specimen. 
The screening procedure with the Sulkowitch 
reagent la simple and useful. 

B Interpretation On the quantitative diet 
a normal person secretes 125± 50 mg of cal- 
cium per 24 hours. Normally, a slight (1+) 
cloud reaction (Sulkowitch) occurs if milk and 
cheese are not present In the diet. In hyper- 
parathyroidism, the urinary calcium excretion 
usually exceeds 200 mgj2i hours. 

Carbon Dioxide Combining Power, Serum or 
Plasma. (Normal 24-29 mEq,/L or 
55-75 Vol. /lOO ml.) 

Plasma or serum CO] combining power Is 
elevated or decreased In the same clinical 
circumstances as plasma or serum bicarbon- 
ate. Anaerobic handling of the specimen is 
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not necessary. The method is the same as for 
bicarbonate determination except that the se- 
rum or plasma Is exposed to an "alveolar** 
air concentration of COj {i.e., 40-50 mm. Hg 
partial pressure or COj ) prior to the 
determination. 

See Bicarbonate, above, for inter- 
pretation. 

Chloride, Serum or Plasma. (Normal 100- 
106 mEq./L..or 350-375 mg./lOO ml.) 

A Precautions Determination on whole 
blood yields lower results than those obtained 
using serum or plasma as the specimen. Al- 
ways use serum or plasma. 

B Physiologic Basle Chloride is the 
principal inorgamc anion of the extracellular 
fluid. It is Important In maintenance of acid- 
base balance even though it exerts no buffer 
action. When chloride as HCl or NH^Cl Is 
lost, alkalosis fallows when chloride is re- 
tained or ingested acidosis follows. Chlo- 
ride (with sodium) plays an important rote m 
control of osroolarlty of body fluids. 

C. Interpretation 

1. Elevated in renal Insufficiency (when 
Cl Intake exceeds excretion) nephrosis (oc- 
casionally) renal tubular acidosis, uretero- 
sigraold anastomosis (reabsorptlon from 
urine in gut) dehydration (water deficit) and 
overtreatment with saline solution 

8. Decreased in gastrointestinal disease 
with loss of gastric and Intestinal fluids 
(vomiting of acid gastric juice, diarrhea 
gastrointestinal suction) renal insufficiency 
(with salt deprivation) overtreatment with 
diuretics chronic respiratory acidosis (em- 
physema), diabetic acidosis, excessive sweat- 
ing adrenal insufficiency (NaCl loss) hyper- 
adrenocorticlsm (chronic K* loss), and 
metabolic alkalosis (NaHCO, ingestion. K*’ 
deficit), 

D. Method Chloride is precipitated by 
titration with Ag"*" salts or Hg"*^ salts The 
end-point Is determined colorlmetrically or 
potentiometrically. 

Chloride, Urine. 

Urine chloride content varies with die- 
tary intake, acid-base balance, endocrine 
"balance, '* body stores of other electrolytes, 
and water balance. Relationships and re- 
sponses are so variable and complex that there 
is little clinical value In urine chloride deter- 
minations other than In balance studies 


Qiolesterol, Plasma or Serum. (Normal, 
150-280 mg./lOO ml.) 

A. Precautions The fasting state is 
preferred. 

B. Physiologic Basis Cholesterol con- 
centrations are determined by metabolic 
functions which are Influenced by heredity, 
nutrition, endocrine function, and mtegriiy of 
vital organs such as the liver and kidney. 
Cholesterol metabolism is intimately asso- 
ciated with lipid metabolism. 

C. Interpretation 

1. Elevated In familial hypercholesterol- 
emia (xanthomatosis), hypothyroidism, poorly 
controlled diabetes mellitus, nephrotic syn- 
drome. chronic hepatitis, biliary cirrhosis, 
obstructive jaundice, hypoprotelnemia (Idio- 
pathic. with nephrosis or chronic hepatitis), 
and lipemia (idiopathic, familial). 

2. Decreased in acute hepatitis and 
Gaucher's disease, occasionsdly in hyperthy- 
roidlam. acute infections, anemia, mal- 
nutrition 

D Method Cholesterol is extracted from 
plasma or serum with alcohol-ether mixture 
After evaporation of the solvent, the residual 
cholesterol is measured by the Llebermann- 
Burchard reaction, a color reaction employ- 
ing sulfuric acid and acetic anhydride. Other 
colorimetric procedures employ ferric ion. 

Cholesterol Esters, Plasma or Serum. 

(Normal 65-75% of total serum or 
plasma cholesterol. ) 

A. Precautions None. 

B Physiologic Basis Cholesterol is 
eeterifled In the intestinal mucosa and In the 
liver Cholesterol exists in plasma or se- 
rum as the free form (25-33% of total) and as 
the ester (67-75% of total). In the presence of 
acute hepatic insufficiency (as In acute hepa- 
titis), the concentration of esters Is reduced. 

C. Interpretation 

I Elevated along with cholesterol in ab- 
sence of hyperbilirubinemia (see Cholesterol, 
above). The ratio of ester/total cholesterol 
under these circumstances is normal. With 
hyperbilirubinemia absolute values may be 
elevated but not in the same proportion as 
total cholesterol, so that the ester/total cho- 
lesterol ratio is less than 65%. 

2. Decreased In acute hepatitis. Cho- 
lesterol esters may be decreased also in 
chronic hepatitis and chronic biliary obstruc- 
tion; la these situations the decrease In cho- 
lesterol ester exceeds the decrease in total 
cholesterol, which results In an ester/total 
cholesterol ratio of less than 65%. 
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D. Method Free cholesterol is precipi- 
tated with dlgltonin to produce dlgitomde, 
which is insoluble in petroleum ether. The 
normally occurring esters are extracted with 
petroleum ether and subsequently measured by 
the Inebermann-Burchard reaction {see Cho- 
lesterol. above). 

Creatine, Urine (24 Hours). (Normal* See 
table. ) 


Urine Creatine & Creatinine, Normal 
Values (24 Hours) 



Creatine 

Creatinine 

Newborn 

1-7 months 

4.5 mg./Kg. 

8. 1 mg./Kg 

10 mg./Kg. 
12.8 mg./Kg- 

2-3 years 
4-4^2 Years 

7.9mg.yKg.“ 
4.5 mg./Kg. 

12.1 mg./Kg. 
14.6 mg./Kg. 

S-9V2 years 
11-14 years 

2.5 mg./Kg. 
2.7 mg./Kg. 

18. 1 mg./Kg. 

20. 1 mg./Kg 

Adult male 
Adult female 

0-SQ mg. 
0-100 rag. 

25 mg./Kg. 

21 mg./Kg 


A. Precautions Collection of the 24- 
hour spectraen must be accurate. The speci- 
men may be refrigerated or preserved with 
10 ml, of toluene or 10 ml. of S7« thymol m 
chloroform. 

B. Physiologic Basis Creatine Is an im- 
port constituent of muscle, brain, and blood, 
in the form of creatine phosphate It serves as 
a source of high-energy phosphate. Normally, 
small amounts of creatine are excreted m the 
urine, but in states of elevated catabolism and 
in the presence of muscular dystrophies., the 
rate of excretion is increased. 

C. Interpretation 

2. Elevated in muscular dystrophies such 
as progressive muscular dystrophy, myotonia 
atrophica, and myasthenia gravis, muscle 
wasting, as In acute poliomyelitis, amyo- 
trophic lateral sclerosis, and myositis mani- 
fested by muscle wasting: starvation and ca- 
chectic states, hyperthyroidism, and febrile 
diseases. 

2. Decreased in hypothyroidism, amyo- 
tonia congenita, and renal Insufficiency. 

D. Method Creatine is determined in- 
directly by creatinine analysis* Creatine 
equals total creatinine minus preformed crea- 
tinine. Creatinine concentration Is determined 
in an aliquot of the 24-hour urine specimen by 
the usual aUcallne plcrate method (preformed 
creatinine). A second aliquot Is heated after 


addition of acid to convert creatine to crea- 
tinine. The creatinine content of the heat- aiid 
acid-treated aliquot is then determined (total 
creatinine) and the 24-hour values are calcu- 
lated. 

Creatinine, Plasma or Serum. (Normal 
0.8-2 mg./lOO ml.) 

A Precautions Other materials than 
creatinine may react to give falsely high re- 
sults. 

B Physiologic Basis Creatinine, whlcb 
is derived from creatine, is excreted by fil- 
tration through the glomeruli of the kidney. 
Endogenous creatinine is apparently not 
excreted by renal tubules. Retention of crea- 
tinine IS thus an index of ^omerular insuffi- 
ciency. Creatinine clearance closely approx- 
imates the inulln clearance and is an accept- 
able measure of filtration rate. 

C Interpretation Creatinine is elevated 
m acute or chronic renal insufficiency and 
urinary tract obstruction. Values of less than 
0.8 mg./lOO ml. are of no known significance, 

D. Method In the Jaffe' reaction, crea- 
tinine reacts with aDcaline picrate solution to 
produce a yellow to red tautomer of creatinine 
picrate. 

Creatinine, Urine, 

See table for normal values. 

Enzymes, Serum. See Amylase, Phosphatase, 
Transaminases. 

Globulin, Serum. See Proteins, below. 

Glucose, Whole Blood, Plasma. Serum. 

{Normal Fasting blood glucose (Foliq)^ 
80-120 mg./lOD ml. Fasting blood 
glucose (true). 60-100 mg. /lOO ml- { 

A. Precautions 11 determination is de- 
layed beyond 1 hour, sodium Guoride. about 
3 mg./ml. blood, should be added to the 
specimen. The filtrates may be refrigerated 
for up to 24 hours. Errors in interpretation 
may occur If the patient has eaten sugar or 
received glucose solution parenterally Just 
prior to the collection of what is thought to be 
a "fasting” specimen. Whole blood, plasma, 
or serum may be used. 

B. Physiologic Basis. 'Hie glucose con- 
centration in extracellular fluid is normally 
closely regulated, with the result that a source 
of energy is available to tissues and no glu- 
cose is excreted In the urine. Hyperglycemia 
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and hypoglycemia are nonspecific signs of ab- 
normal glucose metabolism 

C Interpretation 

1 Elevated hi diabetes melhtus hyper- 
thyroidism adrenocortical hyperactivity 
(cortical excess) hyperpituitarism and he- 
patic disease (occasionally) 

2 Decreased in hyperlnsulinlsm ad 
renal insufficiency hypopituitarism hepatic 
insufficiency (occasionally) and functional 
hypoglycemia 

D Method 

1 A protein-free blood filtrate is heated 
with alkaline cupric solutions The cuprous 
oxide thus produced reduces phosphomolybdic 
acid to yield a blue color 

2 A second method employs glucose 
oxidase which reacts specifically with glu 
cose and does not measure other reducing 
substances 

Iodine Protein bound (PBf), Butanol Extract- 
able (BEI) Organic Serum. (Normal 
PBI 4 8 meg /lOO ml BEI 4 7 
meg /lOO ml ) 

A Precautions Avoid iodine contamloa 
tion of glassware and the use of iodine on the 
skin prior to venipuncture The patient need 
not be tasting 

B Physiologic Basis Thyroid hormone 
is normally the only organic iodine compound 
present in blood in significant concentration 
The protein bound iodine is therefore a 
measure of circulating thyroxin 

C Interpretation 

1 Elevated in hyperthyroidism thy 
roiditis (during active stage) and pregnancy 
Factitiously high levels may result from (1) 
administration of large doses of thyroid hor 
mone (desiccated thyroid thyroxin) ( 2 ) in 
gestion of organic iodides and (3) administra- 
tion of organic iodides used in x-ray diagnostic 
tests (cholecystograms urograms myelo 
grams bronchograma uterosalpingograma) 
These diagnostic compounds may produce 
elevated Iodine levels for one year or more 

2 Reduced In hypothyroidism after use 
of mercurial diuretics (effect Is only of few 
days duration) during administration of 
reserplne or during administration of tri 
lodothyronine which suppresses thyroxin pro 
duction by the thyroid gland 

D Method Organic Iodine is separated 
from inorganic Iodide The iodine is convert 
ed to inorganic form by ashing Iodide thus 
released is determined by Us catalytic elfect 


on the rate of reduction of ceric Ion to cerous 
ion in the presence of arsenite 

Iron Serum (Normal 75-175 meg /lOO ml ) 

A Precautions Hemolysis of blood must 
be avoided The serum must be free of hemo- 
globin 

B Physiologic Basis Iron concentration 
In the plasma is determined by several factors 
Including absorption from the Intestine stor- 
age in intestine liver spleen and marrow 
breakdown or loss of hemoglobin and synthe 
sis of new hemoglobin 

C Interpretation 

1 Elevated in hemochromatosis heroo 
siderosis (multiple transfusions excess Iron 
administration hemolytic disease) 

2 Reduced in iron deficiency anemias 
(nutritional chronic blood loss) 

D Method Serum proteins are removed 
by precipitation with reagents which free the 
iron front the globulin to which It is bound 
Ibe iron may then be determined colorlmet 
rically with a variety of reagents Phen 
anthroline derivatives especially bathophen* 
anthroline are particularly use^ in deter- 
mining the small concentrations present 

Iron-binding Capacity Serum (Normal 
Total 300 360 meg /lOO ml Un 
saturated 130-300 meg /lOO ml ) 

A Precautjona None 

B Physiologic Basis Iron is transported 
as a complex of the metal binding globulin 
transferrin or siderophilln Normally tills 
transport protein carries an amount of iron 
which represents about 30 40% of its capacity 
to combine with iron Thua the 'unsaturated 
iron binding capacity is normally 60-70% of 
the total capacity 

C Interpretation oi Unsahirated Iron 
Binding Capacity 

1 Elevated in the presence of low serum 
iron or iron deficiency anemia 

2 Decreased In the presence of high se- 
rum iron hemochromatosis hemosiderosis 
and hemolytic disease 

O Method Iron as ferric ion or as ferric 
ammonium citrate Is added to serum to satu- 
rate the transferrin (siderophilin) present 
Excess tree iron Is removed on an ion ex- 
change resin and total bound iron determined 
as above 

Iron bmding capacity equals total bound 
Iron minus serum iron 
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Lipase, Serum. (Normal 0.2-1. 5 units.) 

A. Precautions None. The specimen 
may be refrigerated up to 24 hours prior to 
the determination. 

B. Physiologic Basis A low concentra- 

l tlon of fat splitting enzyme is present in clr- 
[ culatmg blood. In the presence of pancrea- 
titis, pancreatic lipase is released into the 
circulation m higher concentrations which 
persist, as a rule, for a longer period than 
does the elevated concentration of amylase. 

C. Interpretation Serum lipase is ele- 
vated m acute or exacerbated pancreatitis and 
in obstruction of pancreatic ducts by stone or 
neoplasm. 

D. Method Serum is incubated with an 
olive oil emulsion at pH 7.0. The fatty acid 
released is titrated with 0. OS-N NaOH. One 
unit equals 1 ml. 0.05-N fatty acid released 
per ml. of serum used. 

Magnesium. Serum. (Normal 1.9-2. 5 

nEq./L ) 

A. Precautions None. 

B. Physiologic Basis Magnesium is 
primarily an Intracellular electrolyte. In 
extracellular fluid It affects neuromuscular 
Irritability and response. Magnesium deficit 
may exist with little or no change m extra- 
cellular fluid concentrations. Low magnesium 
levels in plasma have been associated with 
tetany, weakness, disorientation, and somno- 
lence. 

C. Interpretation 

1. Elevated in renal insufficiency and in 
overtreatment with magnesium salts 1. V. or 
1 M. 

2. Reduced in chronic diarrhea, acute 
loss of enteric fluids, starvation, chrome al- 
coholism, chronic hepatitis, and hepatic in- 
sufficiency. 

D. Method 

1. Magnesium Is precipitated as the phos- 
phate and the phosphate determined by a col- 
orimetric method (see Phosphorus, below). 

2. An alternate colorimetric method 
utilizes titan yellow, which reacts with mag- 
nesium. 

3. Newly developed methods utilize the 
chelating agent, ethylenediamine tetraacetlc 
acid (EDTA) which removes Mg"*^ from eola- 
tion to produce a change of color of an Indi- 
cator dye. 


Nonprotein Nitrogen (NPN). Blood, Plasma, or 
Serum. (Normal 15-35 mg./lOO ml. ) 

A. Precautions See Urea, below. 

B Physiologic Basis and Interpretation 
See Urea below, and Creatinine above. 

C. Method After removal of protem. 
nonprotein nitrogen is determined by acid 
hydrolysis of nitrogen-containing materials. 
Ammonia released is measured titrimetrical- 
iy or colorimetrically. 

Phosphatase. Acid, Serum. (Normal 

Bodansky units, 0. 5-2, King-Arm- 
strong, 1-5, Gutman 0.5-2. Shinowara. 
0-1. 1, Bessey-Lowry. 0. 1 - 0 . 63. ) 

A. Precautions Avoid hemolysis of the 
specimen, which releases erythrocyte phos- 
phatase to give factitiously high results. Se- 
rum may be refrigerated 24-48 hours prior to 
determination 

B Physiologic Basis Phosphatase active 
at pH 4.9 Is present in high concentrations In 
the prostate gland and in erythrocytes. In (he 
presence of carcinoma of the prostate which 
has gone beyond the capsule of the gland or 
has metastasized serum acid phosphatase 
concentration is increased. 

C Interpretation Increased In carcinoma 
of the prostate metastatic or invasive beyond 
the capsule of the gland, and occasionally in 
acute myelocytic leukemia 

O Method Sec Alkaline Phosphatase, 
below. pH should be maintamed at 4.9. 

Phosphatase. Alkaline. Serum. (Normal 
Bodansky, 2-5 units, Klng-Arm- 
strong 5-13 Gutman, 3-10 Shino- 
wara, 2.2-8 6. Bessey-Lowry. chil- 
dren 2. 8-6. 7. Bessey-Lowry, adults, 
0 . 6 - 2 . 3 .) 

A. Precautions Serum may be kept in 
refrigerator 24-48 hours, but values may in- 
crease slightly (10%), The specimen will 
deteriorate if not refrigerated. 

B I^ysiologic Basis Alkaline phospha- 
tase IS present In high concentrations in grow- 
ing bone and in bile. Concentration in circu- 
lating blood reflects phosphatase activity In 
bone growth and repair. If hepatic excretory 
ducts become occluded phosphatase concen- 
tration m the blood increases. 

C Interpretation 

1. Elevated in - 

(1) Children (normal growth of bone). 
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(2) OsteoblasUc bone disease Hyper 
parathyroidism rickets and osteomalacia 
neoplastic bone disease (osteosarcoma meta- 
static neoplasms multiple myeloma) oasifl 
cation as in myositis ossificans Paget s 
disease (osteitis deformans] and Boeck 6 
sarcoid 

(3) Hepatic duct or cholanglolar obslnic 
tion due to stone stricture or neoplasm 

(4) Hepatic disease resulting from drugs 
such as chlorpromaalne methyltestosterone 

2 Decreased In hypothyroidism and in 
growth retardation in children 

D Method A suitable phosphate ester 
(glyceryl phenyl p nltrophenyl) Is employed 
as a substrate for alkaline phosphatase action 
The pH is maintained at 6 6 to 10 4 varying 
with the method Either the phosphate or the 
orgamc moiety of the ester released by en 
zyme activity is measured and reported in 
units related to phosphate released 

Phosphorus Inorganic Serum (Normal 
Children 4 7 mg /tOO ml Adults 
3 4 b mg /lOO ml or 0 9 1 5 mM 
/L ) 

A Precautions Glass vare cleaned with 
phosphate cleaners must be thoroughly rinsed 
The fasting state Is necessary to avoid post 
prandial depression of phosphate associated 
V Lth glueose transport and metabolism 

6 Physiologic Basis The concentration 
of Inorganic phosphate In circulating plasma is 
influenced by parathyroid gland function in 
testinal absorption renal function bone me 
tabollsm and nutrition 

C Interpretation 

1 Increased In renal Insufficiency hypo 
parathyroidism and hypervltaminosis D 

2 Decreased in hyperparathyroidism 
hypovltaminosls D (rickets osteomalacia) 
malabsorption syndrome (steatorrhea) some 
forms of renal tubular insufficiency post 
prandial state and after insulin 

D Method After removal of serum pro 
tein with trichloroacetic acid phosphomolybdic 
acid la produced by the reaction of phosphorus 
with roolybdic acid Molybdate is reduced by 
one of several compounds (stannous chloride 
para aminonaphthyl sulfonic acid elon) to 
produce a blue color the Intensity of which is 
proportionate to the amount of phosphorus 
present 


Potassium Serum or Plasma (Normal 

3 5 5 mEq /L 14 20 mg /lOO ml ) 

A Precautions Avoid hemolysis which 
releases erythrocyte potassium Serum must 
be separated promptly from the clot or plasma 
from the red cell mass to prevent diffusion of 
potassium out of erythrocytes 

B Physiologic Basis Potassium concen 
tration in plasma determines the state of neuro 
muscular and muscular irritability Elevated 
or decreased concentrations of potassium im 
pair the capability of muscle to contract 

C Interpretation 

1 Increased In renal insufficiency (es 
pecially in the presence of increased rate of 
protein or tissue breakdown) adrenal Insuf 
flciency and too rapid administration of potas 
alum salts especially 1 V and with spirono 
lactone (Aldactone®) administration 

2 Decreased in 

(1) Inadequate intake (starvation) 

(2) Inadequate absorption or unusual en 
terlc losses Vomiting diarrhea or mal 
absorption syndrome 

(3) Unusual renal loss Secondary to 
hyperadrenocortlcism (especially hyper 
aldosteronism) and to adrenoeortieosteroid 
therapy metabolic alkalosis use of diuretics 
such as chlorothiazide and its derivatives and 
the mercurials and renal tubular defects such 
as the De Toni Fanconl syndrome and renal 
tubular acidosis 

( 4 ) Abnormal redistribution between extra 
cellular and Intracellular fluids Familial 
periodic paralysis testosterone admlnistra 
tion 

D Method Determination by flame photo 
metry has almost completely displaced col 
oriroetrlc and titrimetnc methods 

Proteins Serum or Plasma (Includes 

Fibrinogen) (Normal See Inter 
pretatlon below } 

A Precautions Serum or plasma must 
be free of hemolysis Since fibrinogen Is re 
moved in the process of coagulation of the 
blood fibrinogen determinations cannot be 
done on aerum 

B Physiologic Basis Concentration of 
protein determines colloidal osmotic pressure 
of plasma The concentration of protein in 
plasma la influenced by the nutritional state 
hepatic function renal function occurrence 
of disease such as multiple myeloma and 
metabolic errors Variations in the several 
fractions of plasma proteins may signify the 
presence of specific disease 
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C. Interpretation 

1- Total protein, serum (normal* 6-8 
Gm./lOO ml ) - See albumin and globulin 
fractions, below. 

2. Albumin, senrni or plasma (normal 

3.5- 5 5 Gm./lOO ml.) - See Method, below. 

(1) Elevated in dehydration, shock, hemo- 
concentration, administration of large quan- 
tities of concentrated albumin “solution” l.V. 

(2) Decreased in malnutrition, malab- 
sorption syndrome, acute or chronic glomeru- 
lonephritis. nephrosis, acute or chronic he- 
patic insufficiency, neoplastic diseases, and 
leukemia. 

3. Globulin, serum or plasma (normal 

1.5- 3 Gm./lOO ml,) - See Method, below. 

(1) Elevated In hepatic disease, infectious 
hepatitis, cirrhosis of the liver, biliary cir- 
rhosis. and hemochromatosis, disseminated 
lupus erythematosus, acute or chronic infec- 
tious diseases, particularly lymphopathla 
venereum, typhus fever, leishmaniasis, 
schistosomiasis, end malaria, multiple mye- 
loma, end Boeck’s sarcoid. 

(2) Decreased in malnutrition, congenital 
agammaglobulinemia, acquired hypogamma- 
globulinemia. and lymphatic leukemia. 

4. Fibrinogen, plasma (normal 0.2-0. 6 
Gm./lOO ml.) - 

(1) Elevated in glomerulonephritis, 
nephrosis (occasionally), and infectious dis- 
eases. 

(2) Decreased in accidents of pregnancy 
(placental ablation, amniotic fluid embolism. 
■Solent labor), acute and chronic hepatic In- 
sufficiency, and congenital fibrlnogenopenU. 
and occasionally with proatatic carcinoma. 

D, Method 

1. Digestion of protein by the Kjeldahl 
method or modifications thereof Is followed by 
measurement of nitrogen released as ammo- 
nia. Other methods rely on formation of 
copper-protein complexes which can be meas- 
ured colorlmetrlcally. 

2. The fractions of senun or plasma pro- 
teins can be measured after separation by 
salting out with appropriate concentration of 
sodium sulfate or sodium sulfite. Electro- 
phoresis (free or paper methods) provides a 
suitably accurate separation of protein frac- 
tions for clinical diagnostic purposes. 

Sodium. Serum or Plasma. (Normal 136- 
145 mEq./L ) 

A. Precautions Glassware must be com- 
pletely clean. 

D. Physiologic Basis Sodium constitutes 
MO of the 155 mEq. of cation in plasma. 


With its associated anions it provides the bulk 
of osmotically active solute in the plasma, 
thus affecting the distribution of body water 
significantly. A shift of sodium into cells or 
a loss of sodium ftain the body results In a 
decrease of extracellular fluid volume with 
consequent effect on circulation, renal ftinc- 
tion, and nervous system function 

C. Interpretation 

1. Increased In dehydration (water deficit), 
CNS trauma or disease, and hyperadreno- 
cortictsm due to hyperaldosteronism or to 
corticosterone or corticoid excess. 

2. Decreased in adrenal insufficiency, 
renal insufficiency, especially with Inadequate 
sodium intake, renal tubular acidosis, as a 
physiologic response to trauma or bums 
(sodium shift into cells), unusual losses via 
the gastrointestinal tract, as In acute or chron- 
ic diarrhea, intestinal obstruction or fistula, 
and in unusual sweating with inadequate so- 
dium replacement In some patients with 
edema associated with cardiac or renal dis- 
ease, serum sodium concentration is low even 
though total body sodium content is greater 
than normal, water retention and abnormal 
distribution of sodium between intracellular 
and extracellular fluid contribute to this 
paradoxical situation Hyperglycemia oc- 
casionally results In shift of intracellular 
water to the extracellular space, producing a 
dUutional l^ponalremia. 

D. Method Determination by flame 
photometry has largely replaced colorimetric 
and gravimetric methods. 

Transaminase & Allied Enzyme Tests. Serum 
or Serous Fluid [Normal Glutamic 
oxaloacetic transaminase (SGOT) 

5-40 units. Glutamic pyruvic trans- 
aminase (SGPT) 5-35 umts. Lactic 
dehydrogenase (SLDH) 200-680 units. ] 

A. Precautions Kore. 

B. Physiologic Basis Glutamic oxalo- 
acetic transaminase, glutamic pyruvic trans- 
aminase. and lactic dehydrogenase are all 
intracellular enzymes involved in amino acid 
or carbohydrate metabolism. The enzymes 
are present in high concentrations m muscle, 
liver, and brain. Elevations of concentrations 
of these enzymes In the blood indicate necro- 
sis or disease, especially of these tissues. 

C. Interpretation Elevated in myocardial 
Inforction. acute infections or toxic hepatitis, 
cirrhosis of the liver, liver neoplasm, meta- 
tastic or primary, and in transudates assocl- 
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ated with neoplastic Involvement of serous 
cavities. SCOT is elevated in muscular dys- 
trophy. dermatomyositis, and paroxysmal 
myoglobinuria. 

D Method Reduction of diphosphoiyrl- 
dlncnucleollde (DPN) in the presence of an ap- 
propriate substrate is a measure of enzyme 
activity. This can be measured by changes In 
optical density of the solution In which the re- 
action occurs. Other methods employ col- 
orimetric reactions which measure products 
of enzyme action on suitable substrates. 

Urea & Urea Nitrogen, Blood, Plasma, or 
Serum. (Normal BUN 10-20 mg./ 

100 ml.) 

A Precautions Do not use ammonium 
oxalate or "double oxalate" as anticoagulant 
for the ammonia will be measured as urea 
(see Method). Do not use too much oxalate, 
for it will impair urease activity. 

B. Physiologic Basis Urea, an end- 
product of protein metabolism, Is excreted by 
the kidney. In the glomerular filtrate the 
urea concentration is the same as in the plas- 
ma Tubular reabsorption of urea varies in- 
versely with rate of urine flow, Thus urea Is 
a less useful measure of glomerular filtration 
than is erealinlne, which is not reabsorbed. 
BUN vanes directly with protein intake and 
inversely with the rate of excretion of urea. 

C. Interpretation 

1. Elevated in - 

(1) Renal insufficiency - Nephritis, acute 
and chronic, acute renal failure (tubular ne- 
crosis) urinary tract obstruction. 

(2) Increased nitrogen metabolism asso- 
ciated with diminished renal blood flow or im- 
paired renal function - Dehydration from any 
cause, gastrointestinal bleeding (combination 
of increased protein absorption from digestion 
of blood, plus decreased renal blood flow). 


(3) Decreased renal blood flow - Shock, 
adrenal Insufficiency, occasionally congestive 
heart failure. 

2. Decreased in hepatic failure, nephrosis 
not complicated by renal insufficiency, and 
cachexia, 

D. Method Urease Is employed to hy- 
drolyze urea to ammonium carbonate The 
ammonia Is measured titrimetrlcally or col- 
orlmetncally. 

Uric Acid, Serum or Plasma. (Normal' 

3-6 mg. /too ml . ) 

A. Precautions: If plasma is used, lith- 
ium oxalate should be used as the anticoag- 
ulant, potassium oxalate may Interfere with 
the determination. 

B Physiologic Basis Brie acid, an end- 
product of nucleoproteln metabolism, is ex- 
creted by the kidney. Gout, a genetically 
transmitted metabolic error, is characterized 
by an increased plasma or serum uric acid 
concentration an increase in total body uric 
acid, and deposition of uric acid in tissues. 

An increase in uric acid concentration In plas- 
ma and eeiMzn may accompany increased nu* 
cleoproteift catabolism (blood dyscraslas, 
therapy with antl-Ieukemle drugs), or de- 
creased renal excretion 

C. Interpretation 

1 Elevated in gout toxemia of pregnancy 
(eclampau), leukemia, polycythemia, therapy 
with antl-leukemic agents, and renal usuffi- 
ciency 

2 Decreased in acute hepatitis (occaslon- 

aUy) 

D. Method Uric acid reduces phospho- 
tungstale and cyanide to yield a blue color. 

An altemattve and more specific method em- 
ploys uncase which destroys uric acid. The 
decrease in optical density of the specimen 
following incubation with uricase is a meas- 
ure of uric acid concentration. 
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PHYSICAL MANAGEMENT 
OF THE HEMIPLEGIC 

Adrancea In physical medicine have given 
new hope to the patient who suffers from hemi- 
plegia, a condition which Is encountered more 
and more in clinical medicine. The follovving 
program Is intended to serve only as a guide, 
it applies to the typical case of cerebral vas- 
cular accident, but the principles are the same 
in hemiplegia due to any cause. 

Bed I^se. 

The bed phase starts on the second or 
third day of the illness or as soon as the 
patient is conscious. The patient s bed should 
s'S^^ss^T jand Abmild jdde jajJLs 

and an overtiead trapeze. 

A. Exercises Start with 10 minutes of 
exercise every 2 hours and Increase to 30 
minutes of exercise every 2 hours. 

1. With the uninvolved arm and leg turn 
from the back to the side to the abdomen, then 
to the other side and then back. Repeat in the 
opposite direction. 

2. With the uninvolved hand on the tra- 
peze, pull to a sitting position and back. 

3. Move sideways, upward, and downward 
in bed. 

4. Sit up on the edge of the bed with the 
side rail removed, legs dangling, and move 
along the edge of the bed with the aid of the 
good arm and leg. 

B Self Care (All done wUh the unln- 
volved hand. ) 

1. Toilet activities - Wash face and hands, 
comb hair, shave. 

2. Feeding activities - At first in bed 
with the back rolled up, later, sitting on the 
edge of the bed, 

C. Bracing None during the bed phase 
Standing Phase. 

This phase starts 3-5 days after the be- 
ginning of the bed phase, and replaces the bed 
phase as soon as possible. The patient is 
placed in an armchair with his unaffected side 
next to the foot of the bed, the vertical bar of 
the overhead frame In reach of his uninvolved 
hand and the paralyzed arm in a sling 

A. Exercise Start with 10 minutes of ex- 
ercise every 2 hours and increase to 30 min- 
utes every 2 hours. 

1. Rise to a standing position on the un- 
involved leg Sit back. 

2. Standing with the unlmrolved hand on 
the vertical bar of the overhead frame, 


perform a slight knee bend and straighten up. 
Repeat with gradually deeper knee bends. 

3. Stand with the umnvolved hand on the 
vertical bar of the bed frame. Co up on toes, 
come back down 

B Self Care (Using the uninvolved hand. ) 

1. Toilet activities - Complete bath in bed. 

2. Dressing activities - Dress and un- 
dress except for shoes. 

C. Bracing 

1 . A flat wooden splint (attached to the 
volar surface with elastic bandage or straps) 

Is applied from one inch below the elbow to V2 
inch beyond the fingertips of the paralyzed arm. 

2. Keep the paralyzed arm in a sling to 
pr^voJi 07} shoui^er. 

3 If after 2 weeks the paralyzed leg re- 
mains completely flail, a long-leg brace Is 
needed in order to continue rehabilitation. 

Statr-climbing Phase 

This phase starts 2-10 days after the be- 
ginning of the standing phase, and should re- 
place the standing phase as soon as possible. 

A. Exercises These are performed 4 
tunes a day, increasing from several steps to 
a whole flight of statrs The patient Is placed 
m a chair facing the foot of a flight of stairs, 
his unmvolved arm next to the banister. The 
paralyzed arm is splinted and in a sling, and 
the paralyzed leg is in a long-leg brace if 
necessary. 

1. Pull to a standing position, holding to 
the banister with the umnvolved hand, step up 
one step with the uninvolved leg, and then pull 
the paralyzed leg up to the same step Con- 
tinue for several steps. 

2 Step backward and down with the para- 
lyzed leg and put the uninvolved leg down next 
to it. Continue for several steps. 

3. While several stairs up, turn toward 
and reach over to the opposite banister. Step 
forward and down with the paralyzed leg 
Tlien place the uninvolved leg next to the para- 
lyzed leg and continue. 

D Self Care Complete toilet and feeding 
and dressing activities should be possible by 
this time. 

C. Bracing 

1. A long-leg brace should be worn (See 
Standing Phase}. 

2. If the patient has a foot drop during 
stair climbing, he should wear a short-leg 
brace with a 90* posterior stop at the ankle. 

3. If the patient shows evidence of inver- 
sion or eversion of the foot, he should have a 
short-leg brace with a T-strap. 
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4. If function has returned to the para- 
lyzed hand, the splint may be discarded. Other- 
wise it should be worn Intermittently. 

Cane-walking Phase. 

This phase starts as soon as the patient 
is able to walk up and down a whole fll^t of 
stairs without tiring. The paralyzed arm Is 
kept in a sling and a cane is held with the 
uninvolved hand. Two different cane-walking 
^its are recommended for the hemiplegic 
patient. 

A Slow Gait (For fearful patients or 
patients with poor balance ) Move the cane 
forward, place the untnvolved foot next to the 
cane, and then drag the paralyzed foot next to 
it 

B Fast Gait Standing on the umnvolved 
leg move the cane and the paralyzed leg for- 
ward simultaneously and put weight on them 
Swing the untnvolved leg through In front of the 
cane and the paralyzed leg and put weight on It. 
Continue in this fashion 

Special Problems In Hemiplegic Patients 

A Care of the Paralyzed Upper Extrem- 
:ty 

1. Complete absence of function - In most 
cases no useful function returns to the para- 
lyzed upper extremity, and the wrist and hand 
are best supported In the splint. The sling 
may be discarded later, when the shoulder 
muscles become spastic and the patient feels 
limited by the sling With hie unlnvolved hand, 
the patient should move the paralyzed fingers, 
wrist, and elbow through the full range of 
motion twice a day. In order to move the 
paralyzed shoulder throu]^ the full range of 
motion the patient may need a cord through an 
overhead pulley by means of which the para- 
lyzed arm (tied at the wrist) can be pulled iip 
as high as possible with the uniavolved arm 


2. Partial function - If only partial func- 
tion returns to the paralyzed extremity, the 
patient should use it only to the extent to 
which tt Is helpful or expedient. For other 
activities the patient should be trained in the 
use of the good extremity. 

3. Complete function - If complete func- 
tion returns, the patient should use the ex- 
tremity as much as possible. 

B. Treatment of Aphasia If aphasia oc- 
curs speech therapy {daily in half-hour pe- 
riods) should be started as soon as possible. 

If sensory or receptive aphasia is present, the 
above program may be rendered extremely 
difficult since it is based on the ability of the 
patient to understand what is required of him. 

C Care of Hemianopsia (A minor prob- 
lem ) If hemianopsia is present, the patient 
should be trained to turn his head to the hemi- 
anopsic Bide in order to bring his visual field 
in front of him. Later some adjustment la 
the visual field occurs. 

D Care of Sphincters Some hemiplegica 
are incontinent in the early phase. An in- 
dwelling catheter is rarely necessary. The 
patient should be reminded to empty his 
bladder voluntarily at hourly Intervals. These 
intervals can be gradually increased. 

E Organic Mental Syndrome When 
mentation Is Impaired the entire rehabilitation 
program becomes difficult. The patient may 
either not understand or may be unable to con- 
centrate The confusion may be present at 
one time and absent at another, and advantage 
should be taken of the patient's lucid periods. 
The organic mental syndrome occurs usually 
ID patients who have had several strokes. 

The patient's mental state usually improves 
coDSidecahl.i; dncio^ aD.aAtX.ye. cebabllitation 
program. 
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ABBREVIATIONS 

A, artery 
A, angstrom 
aa, of each 

Aj, aortic second sound 

ABE, acute bacterial endocarditis 

a. c., before meals 

ACD, anterior chest diameter 
ACTH, adrenocorticotropic hormone 
APC, acetyUallcyllc acid, phenacetln, and 
caffeine 

ASA, acetylsallcyllc acid 
ASO, arteriosclerosis obliterans 
AsCAD, arteriosclerotic coronary artery 
disease 

BAL, British anti-Lewialte 
BBB, bundle branch block 
BBT, basal body temperature 
BCG, bacille Calmette*Guerln 

b. i.d, , tvdee a day 

BLB, Boethby-Lovelace-BulbuHan (oxygen 
mask) 

BMR, basal metabolic rate 
BUN, blood urea nitrogen 
Cal., Calorie (l.e., large calorie, or 1000 
calories) 

CBC, complete 6ioorf count 
C-F, complement fixation test 
CHO, carbohydrate 

CNS, central nervous system 
CSF, cerebrospinal fluid 

D and C, dilatation and curettage 
DOS. diaminodlphenylsulfone 

DDT. dlphenylthiourea 

DPT, diphtheria-pertussis-tetanus 
ECG, electrocardiogram, electrocardiography 
ECW, extracellular water 
EDTA, calcium disodiiun edathamil 
EEC, electroencephalogram, electroencep^a- 
logriiphy. 

EFA, essential fatty acids 
Eq., equivalent 


EMG, electromyography 

ESR, erythrocyte sedimentation rate 

FF, filtration fraction 

PSH, follicle-stimulating hormone 

GFR, glomerular filtration rate 

Hct,, hematocrit 

Hgb. , hemoglobin 

ICS, Intercostal space 

lew, intracellular water 

I.M., intramuscular 

INH. Isonieotinic acid hydrazlde 

IPPB, intermittent positive pressure breathing 

I.Q.. intelligence quotient 

ISW. Interstitial water 

I.U., international unit 

I V., Intravenous 

KP. keratitlc precipitates 

KW, Keith-Wagener (ophthalmoscopic findings) 

LA, left atrium 

L6BB, left bundle branch block 
LDB. lactic acid dehydrogenase 
LE, lupus erythematosus 
LMP. last menstrual period 
LVH, left ventricular hypertrophy 
M, molar 

Ml, mitral first sound 

AfdC, maximum allawable correenfrafforr 

meg., microgram 

MCH. mean corpuscular hemoglobin 
MCHC, mean corpuscular hemoglobin con- 
centration 

MCV, mean corpuscular volume 

MCL, midcostal line 

mEq., xniUiequivalent 

MLD, minimum lethal dose 

mM. . milltmols 

mOsm. , milliosmols 

mrem, 1/1000 rem 

NPN, nonprotein nitrogen 

OT, old tuberculin 

PA, posteroanterior 
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PAM, penicillin with aluminuirf monostearate 
in oil 

PAS, para-aminosallcyllc acid 
PBl, protein-bound iodine 
p c . after meals 

pCOj, carbon dioslde partial pressure 

PCV, packed cell volume 

pH. hydrogen Ion concentratior* 

PID, pelvic inflammatory disease 

PIE, pulmonary InllltTatlon vnlb eosinophils 
pK, dissociation constant 

PMI, point of maximal impulse 
PMN, polymorphonuclear neutrophil 
P\1P, past menstrual period 
PPD, purified protein derivatl^o 
ppm, parts per million 
p r n , as needed 
PZA, pyrazlnamide 
q s ad, to a sufficient quantity 
q l,d , four tiroes dally 
r, roentgen 
RA, right atrium 

rad, an energy transfer of 100 ergs/Gm of 
irradiated object 


RBBB, right bundle branch block 
RBC, red blood count 
RPF, renal plasma flow 
RV, right ventricle 
RVH, right ventricular hypertrophy 
SBE, subacute bacterial endocarditis 
SCOT, serum glutamic oxaloacetic trans- 
aminase 

SGPT, serum glutamic pyruvic transaminase 
Btat . Immediately 
STS. serologic tests for syj^llis 
TAO, thromboangiitis obliterans 
TBW, total body water 
TCIDsfl , VSO of the tissue culture 
immunizing dose 
TIBC. total iron-binding capacity 
t 1 d , 3 times dally 
TPI. Treponema pallidum ImmoblUxatien 
V. vein 
vol , volume 
Vol %, volumes per cent 
VC, vena cava 
WBC, white blood count 
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Abbreviations &21 
Abdominal aortic aneurysms 2S1 
pain In pregnancy 400 
Abmlnthlc 702 70S 70$ 

Abortion 404 
Abrasions corneal SB 
Abreaction 474 
Abscess anal 347 
brain 445 
breast 37$ 
lung 147 
nasal septal 101 
parapharyngeal 124 
periapical 310 
perltonaUlar 124 
retropharyngeal 124 
of teeth 310 

Absorbable gelatin sponge 83 
Accelerated conduction syndrome 
216 

Accnoeoumarol 257 
Acetaldehyde poisoning 783 
Acetanllld poisoning 789 
Acetartone 680 

Aeetazolamldc 105 257 5BT 437 
Acetic douches 361 
Aestohexamlds 606 
Aestephenastne 606 
Aeetopbenstldln 2 6 
poisoning 789 
Acetyldtgltosin 232 
Aestytsallcyllc seld 3 6 415 
poisoning T67 

Achslssla o( the esophsgus 314 
Achromycin 661 

Acid base balance renal control bf 
22 

diaorders 32 
metabolism 20 
regulation renal 21 
Acids corrosive 776 
Acidosis and alXaSosis blochemUal 
changes In 24 
metabolic 20 21 23 33 
respiratory 20 23 32 
Acne lotion 94 
vulgaris $6 
Aconite poisoning 7S9 
Aeroasphyxla chronic 247 
Acrocyanosis 247 
Acromegaly 512 
Acrophob a 4 77 
ACTH 575 
AcUdU 10 
Actinic keratitis 99 
Actinomycosis 721 
ActlnomycoUe myeetoiaa 721 723 
Aeylsaid 232 
Addiction alcohol 464 
drug 4 88 


Addison s disease 540 
Ademol, 237 

Adenocarcinoma of the kidney 754 
of the prostate 754 
Adenofibroma of the breast 370 
Adenoma broftchlal 149 
eosinophilic S12 

Adenomatosis multiple syndrome 
of 564 

pulmonary 149 

Adenomyosarcoma of the kidney 754 
Adenomyosls 367 
AdenotonsUIectomy 123 
Adenovirus infections $23 
Adhesive absorbent bandage 77 
Adrenal cortex diseases of 537 
cortical hypofcmction 539 
crisis 538 

insufficiency acute 536 
medulla diseases of 54$ 
Adrenocortical failure in shock 5 
hormone 578 
hyperfuocUon 542 
hypofuncuon 538 
insuf'lciency 538 540 
ovaraeUvlty 542 
Adrenogenital syndrome 544 545 
Adynamic Ileus 335 
Aerophagis 306 
Aerosol therapy 167 
Aerosporio 662 
Aflbrlnogeoemla. 300 
Agammsgiobutinemla 592 
Aggressive personalities 461 
Agnogenlc myeloid meisplasia 288 
Agoraphobia 477 
Agranulocytosis 294 
Air sickness 432 

Travel selection of patjeaJs for 
760 

Akee poisoning 790 
Aktnelon 456 
AUstrim 607 
Albamycin 664 
Albinism 595 

Albright s syndrome 536 573 
Albumin serum 910 
in shock 4 

Alcohol addiction 484 

ethyl poisoning due to 777 
methyl poisoning due to 777 
sponges 2 

Alcoholism JcIUnck a tdiart 485 
Alcopsr 708 
Aldaclone 338 354 547 
Aldomet 807 

Aldosterone aniagonlat 238 
Aldosteronism primary 547 
Aleukemic leukemia 283 
Alflor«je 578 
Alkali poisoning 777 
Alkalosis hypochloremic 221 
metabolic 20 21 23 38 


Alkalosis Coni d 

respiratory 20 23 35 
Alkaptonuria 595 
Alkylating agents in breast cancer 
373 

Allen B test 239 
Allergic conjunctivitis 102 
disorders 8 
rhinitis 116 
Allergy to fungi 81 
Alopecia 90 

Alpha aminobecxyl penicillin 805 
Alphadrel 578 806 
Alphaprodine 7 
Aludrlne 215 
Aludrox 309 

Aluminum hydroxide gel 322 
hydroxide-magnesium 

hydroxide mixture 309 
trisllicate mixture 309 
subaeetste solution 93 
Alurate 502 

Alveolar capillary ceil syndrom* 
154 

Alveolar celt carcinoma 149 
Alvodine 7 

Ambenonlom chloride 463 
Amblyopia 97 
Ambodryl 10 
Amebiasis 679 

asymptomatic 662 
hepade 661 
intesllnai 661 
liver abscess due to 681 
Amebic colitis 678 
dysentery B79 681 
Amenorrhea 569 
hypothalamic 570 
primMry 569 
secondary 569 
Amethopterin 264 
Amine oxidase Inhibitors 504 $05 
Ammo acid metabolism disorders 
of 595 

Aminoaciduria 745 
kmlnoglutethlmide 437 
Amlnophyllinc 207 236 
in anaphylactic shock 9 
poisoning 79i 
Aminopyrioe 162 
poisoning 790 

AmlRosaUcylic acid 144 631 
Amitriptyline S04 606 

Ammonia blood 810 
intoxication 354 

Ammonisted mercury ointment 96 
Ammonium chloride solution 40 
Amobarbital 502 
Interview 473 

Arood aqum hydrochloride 684 
Amphenidone 806 
Amphetamine add ctlon 439 
poisoning 793 
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Amphotericin B 564 
Amylase serum 810 
orlne 810 

Amyl nitrite 203 236 
Amyloidosis 500 
Amyotonia congenita 460 
AmyotropH c lateral sclerosis 460 
Amytal'^ 802 
Interview 473 
Anabolic steroids 837 
Anadrol 581 
Anal abscess 347 
condylomas 347 
incontinence 348 
Analbuminemis 594 
Analeptics unestablished uses of 
805 

Analex n 804 
Analgesics B 7 

synthetic addiction to 488 
Anaphylactic reactions 8 
Ancylostomiasis 70$ 

Androyd 581 
Anemla(a) 263 
addisonlsm 26S 
and air travel 768 
apUsllc 266 
of aaotemla 283 
of cancer 282 
efcirrhoaa 262 
Cooley 1 280 

hemolytic auto tmeiune 268 
acute 270 
cariBenital 269 218 
of Infection 282 
iron deficiency 263 
of lead polaomng 372 
Mediterranean 280 
myelophthlala 286 
of myxedema 268 
pemielous 26S 
primaquine sensluve 272 
primary 28S 

pyridoxlne rcsponaive 272 
refractory normoblastic 288 
secondary 282 
due to shock 4 5 
sickle cell 277 
sideroachrestic 279 
Anesthetics local in eye pre 
caatlona in use of 108 
volallle poisoning due to 798 
Aneurysm aortic 228 
d Bsecting 252 
intracranial 443 
Angina agranulocytic 294 
decubitus 203 
intractable 204 
Ludwigs 124 
pectoris 200 
variants of 203 
Vincents 311 
Anginal pain 204 
Angioederoa 68 
Ang oma cerebral 444 
Angioneurotic edema 68 
Angiotensin amide 806 
Anlleridine 7 
Aniline poisoning 790 
Anlon(g) defined |l 

in plasma BW ICW 12 
Amalndlooe 257 
Ankle swelling In pregnancy 399 
lyloaing spoivlyUUs 411 


Anorectal stricture 34T 

Anorcifgeiuc drugs S92 

Anoxia in shock S 

Ansolysen 197 198 

Antabuse and alcohol effects of 193 

Antacids 322 

Anthraeosls 151 

Anthrax 642 

Antianabollc steroids S36 
Antlbiotlcfs) agents 653 
choice of 653 
powder topical 93 
sensitivity testing 653 
Anticoagulants 256 
poisoning due to 778 
Anticonvulsants 436 437 438 
Antidepressant drugs 504 
Antigens 8 

AntiheraophiUc plasma 297 
Anllhistamine(a) 0 
poisoning 778 
Anti infecilve agents 6S3 
choice of 667 

Anti Inflammatory steroids 10 
Antimicrobial agents choice of 667 
Ant mony poisoning 790 

potassium uriraie 690 694 
Antlneoplssiie agents poisoning 
due to 790 

Antiparkinaomsm drugs 456 
Antipyrine poisoning 790 
Antiseborrhele shampoo 96 
Ant toxin botullnus $44 
diphtheria 632 
polyvalent gas gangrene 642 
tetanus 643 
Antrenyl 323 
Antrypol $86 
Anturane 422 
Anus csrelnooia of 348 
diseases of 346 
Anusel 346 347 
Anxiety 466 
aeuroBis 475 
stale 475 

Aorta coarctation of 174 
dlaeases of 251 
Aortic 

sneuiysnifs) 228 
abdominal 2S1 
thoracic 251 

Insumelency 184 187 228 
stenosis 164 167 
Aortitis syphilitic 227 
APC compound 6 
Aphthojs stooiatltts 313 
APL 511 

Aplastic anemia 266 
transfusions for 267 
Appendiceal abscess 839 
Appendicitis 338 
Appetite change In 507 
Apresollne 197 
Aprobarbital 502 
Arolen 681 684 
Aram ne 4 

Aran Dochcnne atrophy 460 
Arginine glutamate 354 
hydrochloride 40 
Argyria 788 
Ariboflavinosis 590 
Aristocorl 678 
Arlldin 248 

Arm lift hack pressure artificial 
respiration 367 388 


Arrhenoblastoma of ovary 391 
Arrhythmia sinus 209 
Arsenic poisoning 779 
Arsine poisoning. 790 
Artane 456 

Arterial occlusion scute 244 
Arteries peripheral tests of 
239 240 

Arteriolar nephrosclerosis 741 
Arteriosclerosis obliterans 241 
Arteriosclerotic coronary artery 
disease 200 
heart disease 200 
Arteriovenous flatulsis 250 
Arteritis necrotiilng. 727 
temporal 246 

Arthritic joints physical therapy 
of 425 

Arthritis scute infectious 414 422 
gouty 414 420 
major features of 414 
pyogenic 422 
rheumatoid 412 414 
of spine 411 
tophaceous 422 
tuberculous 423 
Arthropathy neurogenic 425 
Arlhropodfs) infections 714 
skin lesions due to 85 
Arthropod borne eeeephtUUs 618 
Artificial respiration 365 186 !67 
ASA 6 

Asbesioais 151 
AsCAD 200 
Aaearltsla 762 
Aschhcim Zondek teat 396 
Ascitea 354 
Ascorbic acid 581 
Aseptic meningitis 823 
A50 241 

Aspidiura eleoresln 699 
poisoning 790 
Aspirin 2 8 415 
poisoning 787 
Asterot 82 

Asthma bronchial 131 
Atabrine 11 680 688 
Atarax 503 

Atelectasla pulmonary 152 
Atherosclerosis obliterans 241 
Athlete a foot 80 
Athrembln 257 

Atomic Irradiation alckness due 
to 766 

Atopic dermatitis 59 
disorders 8 
Atresia tricuspid 179 
Atrial f brlUatlon 211 
nutter 212 
premature beats 210 
septal defect 174 
tachycardia paroxyamal 210 
Atrioventricular block 214 
Atroph(iea) 460 

Aran Duchenne 460 
Fatio Londe 460 
myelopathic muscular 460 
peroneal muscular 461 
pontile 460 

progressive muscular 460 
Atropine 456 

as morphine adjunct. 7 
poisoning. 780 
Audiometry 110 
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Aurcomycln 660 
Auricular See Atrial 
Australian fever 62B 
Auto Immune hemolytic anemia 268 
Avitaminosis A SS8 
B| S90 
Bt 590 
C 59J 
D S8S 
K 589 

AvlosuUon 648 
Azapetlne 804 
Azotemia anemia at 293 
Azulfidlne 342 


Bacillary dysentery 32s 
Bacitracin 6S2 
Backache gynecologic 394 
In pregnancy 397 
Bacteria diseases due to 630 
Bacterial CKS Infections 634 
confunetlvltla lOl 
endocarditis 190 
Intectlaris 630 
Baghdad boil 689 
BAL 779 
BaUntldiaals 690 
Baldness 90 
Danoeide 713 
BenMoe 339 
Barber s itch 74 
Barbiturate addiction, 489 
polaonlng 760 
Barium poisoning 790 
Bartholin a abscess SS2 
cyst 382 
Qartonellosls 692 
Basal body temperature 396 
metabolic rate SIS 
Basedow s disease 920 
Basle foods 45 
Basophilism pituitary 542 
Baths for fever 2 
Bauxite pneumoconiosis 151 
BBT 396 

BCG vaccination 143 
Beau s lines 91 
Bedsores 77 
Bee stings 789 
BE) 814 
Bejel 875 

Belladonna alkaloids as morphine 
adjuncts 7 
extract 323 
poisoning, 780 
preparations 323 
tincture 323 456 
Bell s palay 458 
Bemegrlde 60s 
Benactyxine 503 
Benadryl 10 456 

tn anaphylactic shock 8 
Bends 767 

Bmedict s lest tor glycosuria 550 
Benemld 422 657 
Bennett pasttive pressure unit 164 
valve 169 
Benodalnc 548 
Benisthlne penicillin 657 
Benxedrine S92 


Benzene poisoning 790 
Benzestrol 581 
Benzoic acid and salicylic acid 
ointment 96 

Benzoin compound tincture 96 
BenzonaUte 146 
Benzthlazide 237 
Deaztr^oe Eoethaaesaltonaie 455 
Benzydroflumethlazide 237 
Benzyl benzoate 84 
Bephenlum hydrozynaphthoate 7D6 
Beriberi 590 
BeryBioaia ISl 
Beryllium poisoning 790 
Betamethasone 578 806 
Beta pyridyl carbinot 804 
Beta sitosterol 203 
Bethanechot 197 345 
Beurmann s disease 722 
Beverages calorie content of 48 
Bicarbonate reabaorptlon defects 
of 744 
serum 810 
Biguaiudes 534 
Biliary eatculi 360 
cirrhosis 356 
tract diseases of 348 
BUtrubln serum 811 
Btperlden hydrochloride 456 
Bird positive pressure unit 164 
Blsacodyl 305 
Blshydroiycoumarin 257 
poisonlog 778 
Bismulti hydroxide 90$ 
iodide snd emetine 682 
magma 308 
Black fever 886 
Bladder management of after 
abdominoperineal resection 
345 

tumors of 755 
Bland diet 48 
Blastomybosis 719 720 
Bleaching BoluUoRS poisoning due 
to 791 

Bleeding fsee also Hemorrhage) 
disorders 295 
Intracranial 442 
third trimester 407 
uterine abnormal 378 
vaginal 377 

Blennorrhea inclusion 101 
Blepharitis 103 
Block strioveniricolar 2J4 
bundle branch 190 
sino atrial 214 
Blood ammonia 713 

and body fluids chemical 
analysis of 810 
coagulation 295 
diaeasea of 21S 
f Itrate protein free 814 
glucose 813 
urea 818 

nitrogen 818 
vessels diseases of 239 
whole in riiock 4 
Blurred vJsioiz 93 
DMR 515 

Boekhart s Impetigo 74 
Body ringworm 79 

suriace area estimation of 
to bums 30 


Boeck 8 sarcoid 731 
Bolls 75 

Bone disease blood chemical 
findings in S31 
metabolic 533 
nonmetaboUc 536 
pain 509 

Boremajw claBBifieatlon of gastric 
carcinoma 327 
Doric acid poisoning 791 
Bornholm disease 623 
Botflies 713 
Botulinus aniltcotin 844 
Botulism 330 644 
Bouba 675 

Boufonneuse fever 626 
Bowel obstruction fluid problems 
in 30 

Bowen s disease 67 
Bradycardia sinus 210 
vagal 209 
Brain abscess 445 
syndromes 498 
tumars 451 
Brasivol 68 
Break bone fever 817 
Breast abscess 375 
adenoflbroma of 321 
carcinoms of female 370 
male 373 

cystic disease of 374 
diseases of 369 
ducts ectasia of 369 
far necrosis of 374 
soreness in pregnancy 398 
Breath bad 303 
Brenner tumor of ovary 390 
Bromate polaonlng 791 
Bromide(s) 436 502 
polaonlng 781 
Bromindione 806 
Bromodiphenhydranlne 10 
Brompheniramine 10 
Bronchial adenoma 149 
asthma 131 
foreign bodies 127 
pneumonia 239 
Bronchi disorders of 130 
foreign bodies In 127 
Bronchiectasis 133 
Bronchlolar carcinoma 149 
BronctuUs 117 130 
Bronchogenic carcinoma 146 
cyst 162 

Bronze diabetes 599 
Brucellosis 640 
BucUzIne S03 
Buerger s disease 24 5 
exercises 243 
Batfaris} body fjuld. 20 
capacity total 20 
Bulbar palsy 460 
poliomyelitis 611 
Bundle branch block 215 
Bumfs) “60 

eatimation of body surface area 
30 

tin d proWems to 30 
wound early care of 762 
later care of 763 
Burow 6 solution 93 112 
Bursitis 426 
BueuUan 285 
Botabarbltal 502 
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Butanol extractable iodine (BEl) 614 
Butaaolidln 235 417 418 421 
BuUaol 502 


•C* 


Cachexia hypopltultary 510 
Cadmium poisoning 790 
Calergot 423 
Caffeine poisomng 790 
and aodlum benzoate 805 
Caisson disease 767 
Calabar swellings 710 
Calamine cream 95 
lotion O-a 

Calciferol 529 577 
Calcific tendtnltla 42Q 
Calcium absorption defects of 744 
carbonate 322 
chloride 529 

dlsodiuin edathaotll 459 784 
versenatc 806 
lactate solution 40 
metabolism abnormalities in 38 
serum 811 
uriBs 811 

Calculi biliary 360 
Calculus bladder 793 
ureteral 793 
CallesiUes 70 
Calluses 70 

Calorie eOAtent of beverages 46 
test of hearing loss 110 
Csmoquie 684 

Csmphorated opium tincture 307 
Camphor poisonlrg, 307 
Cancer See also ipeeifle 
anemta of 883 
Cancerephobla 477 
Candidal onychomycoila 82 
Candidiisis 312 720 
cutaneous 83 
oral 313 
Canker sore 312 
Canlharidln poisoning 780 
Capla 806 
Caproko] 695 
Capaebon 66 

Carwnlphcn hydrochloride 486 
Csrbarsone 38l 681 
Carbohydrate content of foode 47 
melabollsm disorders of 596 
Carbolfuchsln 84 
Carbolic acid poisoning 786 
Carbon 

dioxide content effect on pli 21 
combining power 811 
therapy in psychiatry 473 
disulfide poisoning 794 
monoxide poisoning 781 
tetrachloride poiBCpnlng 781 
Carbonic anhydrase Inhibitors 237 
CarbosUbamlne 689 
Carbuncles 75 

Carcinoma See specific types 
Csrcfnophobia 477 
Csrdiac (lee alto Heart) 
arrest, treatment of 208 
caUietcrUalion data 176 
failure electrolyle disturbances 
in 231 

high'output 221 


Cardiac, 

fatlore Cont d 
refractory 220 
in shock S 

msasage external 308 
murmurs 171 188 
patient and pregnancy 220 
and surgery 230 
Carditate 236 
Cardteg'nie shock 3 
Cardiospasm 314 
Cardiovasculsr disease and sir 
travel 708 
drogs 231 
ByphlllB 673 
Cardrase 237 
Caries 310 
Carlaoprodol 804 
Caronamlde 657 
Carotid sinus syncope 431 
Carrion s disease CS2 
Car sickness 432 
Carter Robbins leal SIS 
Caruncle urethral 382 
Cascara sagrsds 30S 
Casonl lest 700 
Castellanl s paint 84 
Castor bean poisoning 791 
Cataract 106 
Caesrrheal fever 620 
Caiheierizalion cardiac data 176 
Catbomycin 664 
Cation defined 11 
Catiomc detergents poisonuig due 
to 791 

Catron SOS 807 
Cat t cratch fever 621 
Causalgia 249 
Cediienld 232 
Cedllanid O 232 
Celeatoae $78 809 
Celiac disease 336 337 
CeltuUtls 77 

of (he floor of the mouth 124 
orbiuh 101 
Cetontin 436 
Central nervous system 
defects coogenltal 439 
disorders 418 

degenerative 452 
infections 634 

Cephalalgia hlstaininlc 433 452 
Cer^lUr tumor 452 
Cerebral angleraa 444 
embolism 442 
Cerebrospinal fever 635 

fluid findings tn Oh'S disease 635 
Cerebrovascular accidents 440 
disorders diagnosis of 442 
Cerumen impacted 112 
Cervical carclnoina 382 
disk bemlatioo 450 
polyps 885 
rib syndrome 440 
Cervicitis 380 
Ccetode Sofeetuma 697 
Cestodiasls 697 
Chafing 69 
Chagas disease 687 
Chalazion 103 
Chancre soft 619 
Chancr^d. 649 
Character disorders 481 
Charcot Jirtnt 425 439 674 


Charcot Marie Tooth disease 491 
Chemosurgery 68 88 
Chemotherapeultc ftgenlB anil- 
InfecUve 653 
choice of 6S7 
Chest pain 129 170 
Chickenpox 606 
Chilblain 758 
Chloral hydrate S02 
Chlorambucil 287 291 
Chlorarolne-T poisoning 792 
Chloramphenicol 6St 
Chlorate poisoning 792 
ChlorcycUzine 10 
Cblordiazcpoxidc 502 
Chloride serum 812 
urine 812 

Chlorinated hydrocarbon poisoning 
792 

naphthalene poisoning due to 
782 

Chlorisofldstnine chloride 197 198 
Chlormerodrin 237 
ChlormezSDone 804 

Chloroform poisoning 798 
Chioromyeetin 661 
Chlorophenothane 85 93 
poisoning 762 

ChJoeetjuine 84 71 681 682 684 
poisoning 797 
in rheunaUe arthritis 417 
Chlorothiazide 197 237 
Chloretrtaalsene 581 
Chlorphenlramtne 10 
Chlorphenoxsmine ether hydro 
ehloride 4 58 
Chlorpromaslne 498 503 
poisoning 768 
Chlorpropamide 554 
Chlorprothlxene SOI 806 
ChlertetracycUee 660 
Chlorthalidone 237 
Chlor THmetOB 10 
Chlorzoxazone 804 
Cholangiolitic hepaHiia 351 
Cholangitis 358 
Cholecystitis scute 357 
chronic 358 
Choledochollthlasls 360 

Choleltthiaals 360 
Cholera 647 

immunization 647, 666 
Cholesterol lowering diet 47 51 
serum 516 812 
esters 612 

Chorea gravidarum 729 
Huntington b 455 
Sydenham a 7Z9 
Choriocarcinoma (chorio 

epithelioma) 406 568 
Chorio epithelioma 406 568 
Choriomeningitis lymphocytic 617 
Chorionic gonadotropin SU 576 
Christmas disease 296 
Chromaffinoma S48 
Chromate poisoning 702 
Chromium poisoning 792 
ChromobUstomycosts 723 
Chronic illness and malnutrition 20 
Chryaarobln 82 96 
Chryeotherapy 418 
Cinehonism 235 782 
Cinchophen poisoning 235 782 
Circulatory eczema 60 



Index 827 


Clrculitory Cont <1 
failure 2 

Clrrhosia anemia of 282 
baiar7 3S6 
portal 352 
postnecrotic 3S5 
CUntls lotion 67 
Clark test 385 
Claudication testa 240 
Claustrophobia 477 
Clavus 70 
Clonic spasm 304 
ClonorcMaals 69S 
Club fingers Si 
CbS infections of 634 
Coagulation factors 295 

problems diagnosis of 2S5 
Coal ur loUoa 94 
Coarctation of the aorta 174 
Cobalt* 384 
Cocaine poisoning 782 
Coccldioidom^coals 716 
Coccldioais 691 
Cocoa butter 95 
Codeine 8 
Cogentla, 4SS 
Coitus painful 379 
Colaee 305 346 
Coleemid 286 
Colchicine 421 
polsoniag 782 
Cold common 1X7 
disorders due to 7SB 
hemoglobinuria 274 
Injury prevention of 758 
pack 494 
sore 72 

CoUstlmeth&te 662. 806 
CoUUs amebic 679 
funeUonaX 308 
mueoBS 306 
ulcerative 341 
Collagen diseases 72S 
Collapse 2 
Colon cancer of 344 
diseases of 341 
irritable 303 
poljps of 344 
Colorado tick fever SIS 
Colostomy care of 345 

patients and air travel 768 
Coty Mycln 662 606 
Coma 428 
hepatlo 3s4 

Combined system disease 457 
Combining power carbon dioxide 
811 

Commitment of disturbed persons 
492 

Common respiratory disease 117 
Compazine 496 S03 
Compound B 577 
F 577 

Compulsive personality 481 
Conductive deafness 110 
Condyloma anal 347 
Congestive besrt failure 218 
Conjunctival d schargd 97 
foreign body 98 
Ueerations tot 
test for byperaenslllvity 666 
Conjunctivitis IDJ 
acute 97 
allergic 102 


ConJuDcUvitia Cont d 
bacterial 101 
chemical 160 
fungal 102 
gonoeacclu 100 
granular 101 
Ueptothrix 102 

parasitic 102 
silver nitrate 102 
viral 10 

Conn 8 syndrome 54 T 
Consciousness disorders of 428 
Constipation 304 
In pregnancy 308 
CtmtagtouB disease and air travel 
768 

Contusions eye 99 
Convalescent serum mumps 610 
vaneella 607 
Conversion liyatens 476 
reaction 476 
to sinus rhythm 235 
Convulsions febrile 43$ 
Convulsive disorders 434 
Cooley s anemia 270 260 
Coomba teal 2S6 
CoprophoMa 477 
Coremtne 80$ 

Cordran 806 
Comeal abrasions 96 
foreign body 98 

technic of removal of 108 
UeeraUons 101 
trauma of Infection 87 
ulcer 89 

Coroes trsoms or infection of 87 
Corns 70 

Coronary failure 204 
Insufficiency 204 
Cor pulmonale chronic 226 
Corpus luteuffl cysts of ovaries 390 
Cortical extract S78 
Corticosteroids local 587 
oral 586 

parenteral 586 567 
Corticosterone 576 
Corticotropin 421 575 583 586 
CorUBOse(s) acetate 578 
clinical use of 583 
poisoning 702 
test 551 
Coryta 117 

Cosmetic dlafiguration in skin 
disorders 54 
Cough 128 
Coumadin. 257 
Counseling 471 
CountertraoSfereoce 47l 
Courvoisier s gallbladder 350 
Cover test. 107 

Coxaacfcle vims infections 540 
Coiyme 80$ 

Crabs 85 
Cramps heat 760 

leg in pregnancy 349 
muscle 509 

Cranial nerves disorders of 457 
sanUiomaMsts 601 
Creatine urine 6t3 
Creatinine serum 813 
urine 813 

Creeping eruption. 711 
Creoao c poisoning 786 
Cresol potsonii^, 786 


Cretinism 518 
Crlcothyrotomy 126 
Crlgler Najjar syndrome 358 
Crocq s disease 247 
Crohn 8 disease 330 
Croton oil poisoning 792 
Cryoglobulinemia 601 
Cryptltls 346 
Cryptococcosis 718 
Cryptogenic fever 1 
CryptorchiSm 509 
Crystotda Anthelmintic 69a 
Cumertllln 237 
Cushing s disease 542 
syndrome 542 
Cyanide poisoning 782 
Cyanoeobalamin, 266 
Cyanogas poisoning 782 
Cyanogen poisoning 782 
Cyanosis 130 171 
Cyclandelate 804 
Cyclophosphamide 286 288 29l 
Cyclopropane poisoning 798 
Cycloserine 145 
Cyelospasmol 804 
O’crUalne bydrochlortde 4SS 
Cyproheptadine 806 
Cyatadenomas of ovary 391 
Cystathlonuuirla 59$ 

Cystic disease of the breasi 374 
fibrosis 699 
Cystlnuria 595 
congenital 744 
Cysts corpus luteum 390 
endometrial ovarian 390 
esophageal 315 
follicle ovarian 389 
retenileo ovarian, 389 
theca iBteib 390 
CytelUn 203 
Cytologic examination 
of breast cyst fluid 374 
of nipple discharge 369 
vaginal 383 

Cytomegalic incluaion disease 606 
Cytomel 520 576 577 
Cytoxan 28s 286 29t 




Dabney grip 623 

Dacryoeystllls 104 

Dacryocystoblrnnorrhea 104 

DandC medical 569 S82 

Dandruff 66 

Dandy fever 617 

Danllone 257 

Daranide 237 

Daraprim 684 691 

Oartal 503 

Darvon 7 

DBI 554 

DOS 648 

DDT 73 93 

poisoning 792 
Deafseas 110 
Decadron 578 587 
Deeapryn 10 
Declomycin 661 
Decempresaton sickness 767 
Decubitus ulcers 77 
Deer fly fever 645 
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DefIbriUatlon ventricular 208 
Degenerative disorders of the CNS 
452 

Joint disease 419 
Dehydration 20 26 27 
in shock 5 
DelaluUn 377 583 
DeUtestryl 377 580 
Delayed growth 506 
puberly 509 
shock 3 

Delestrogen 582 
Delhi boll 689 

Delltiuro tremens Ireairoenl of 
499 

Delvex 702 705 
Delvlnal 502 
Dementia praecox 495 
Demerol 7 

DemethylehlortctraeycUoe 861 

Dengue 617 
Dental decay 310 
Depo testosterone 580 
Depressants prothrombin 258 
Depression 487 478 485 
Involutional 493 
postpartum 479 
DeQuervain a thyroiditis 526 
Dertnabraalon 87 
Dermatitis aettnlca 63 
atopic 59 
contact SS 
exfollaUve S4 62 
aedleamsntosa SI 
ovcrtreatisent 54 
seborrheic 66 
vensnala, 55 
Dirmatomyosltis 728 
Dertnslophytld 81 
Oermatephytos s 80 
Demaioses 53 
eoKitnon 55 
Dermoidcyst 182 
Oeronll 578 
Descensus uterine 289 
DesensltlzaUon 668 
Desert fever 716 
Desiccated thyroid 577 
Deslanoslde 233 

Desoxycortlcosterone acetate 541 
578 

trimethylacetate 541 
Detention and commitment of 
disturbed persons 492 
Delergenu poisoning due to 791 
De Toni Fanconl Debre syndrome 
745 

□evegan 381 
OeVllblsa No 40 167 
Devil grip 623 
Dexamelhasone 578 587 
Dexbromphenlrsmlne 10 
Dexchtorphentramlne 10 
Dexedrln* 456 592 
Dexpanlhenol 805 
Dcxtran in shock 4 
Dextro amphetamine sulfate 456 
propoxyphene 7 
DUE 45 433 
lAoble 80 
Diabetes 

ins pidua 5I3 

nephrogenic 513 
renal 744 


Diabetes Cent d 
mellitns 540 

and atr travel 768 
diet in 48 52 5B3 
exereiae In SSS 
Diabetic acidosis SSS 
coma 558 
diet 48 52 583 
ketosis 558 

patient ami pregnancy 560 
and surgery S61 
Dlahineae S54 
Olaminodlphenytsulfone 648 
Diamox 218 238 437 
tn glaucoma 105 
Diarothazole 82 
O anabol 581 

Dlapsrene poisoning due to 791 
Otaper rash 68 
Diaphraginailc hernia 31? 

Diarrhea 306 

of travelers 306 
Oiaecne 654 
Dlatrlzoaie 240 
Diazepam 806 
0 benzyllne 804 
Dichlorphensmlde 237 
Dicoumaret 257 
Oicurin procaine 237 
Dienestrol $81 

vaginal cream 381 
Oietfsl 45 

diabetic 52 553 
lo* calorie 50 
aodlum restricted 51 
Olethylcarbamazine 703 710 71) 
713 

Diethylprcpten 515 
Oleihylsillbestfol 505 
va^nal suppository $81 
Oigalloyi trioleate cream 63 
Dig UUs 231 
poisoning 782 

Dlgitoiln 232 
poisoning 782 
Dlgoxin 232 
Othydrocodelnone 7 
Dlhydroergotanine 433 
Dlhydrohydroxycodeinone 7 
DdiydrOmorphitiOne 7 
Oihydrotachysterol 454 501 
Dilodohydroxyqutn. 690 
Ollanitn 385 386 
Dilataticm and curettage medical 
569 562 

Dilation pupillary 108 

Dilsudid 7 

Oimercaprol 779 

Oimecane 10 

Ehmethpyrindene 806 

Olnltrophenol poUonlng 783 

Dloctyl sodium solfosuccinate 305 

Dlodoquin 690 

Oiodrast 657 

Dioxane poisoning 383 

Olpazln 257 

DiphemaaU mclbylsultate 323 
Olphenadlone 357 
DIphefdtydramliM 10 
in anaphylactic shock 8 
hydrochloride 456 
Diphenoxylate 307 
Diphenylhydaohdn sodium 436 437 


DlphcnyJthiourea 649 
O phtherle 832 
aniitoxin 832 
ImmunUstion 665 
toxoid 632 
Diplopia 98 
Dipyridamole 806 
Dtalpal 456 
Oisomer 10 

Dissecting aneurysm 252 
Dissociative reactions 476 
DlstomUslB pulmonary 696 
Disulflram 486 
poisttnlng 793 
DIsutfonamide diuretics 236 
Dlthlazanlne Iodide 702 705 706 
Diuretics 236 
mercurial 237 
thiazide 236 237 
Oluril 237 
DlverUeulltls 343 
Meckel 8 332 
DSvertieulosis 343 
Diverticulum Zenker s 315 
Divinyl ether poisoning 798 
Oizz ness 432 
DOCA S4l 576 
Dolophlne 7 
Doriden 502 
Oornsvac 188 
Dornwal 808 
Douches 381 
Dozinate 305 
Dozylamlne 10 
DPT (dlphrnylthiourea) 649 
DPT immunisation 668 
Draconllasis 711 
Dracunculosl* 711 
Dressings wet 93 
OrlBkJRg problem 484 465 
Drolban 806 
Oroeostanolone 8D6 
Oro<ening 764 
OrugCsJ addicUon. 488 
combinations 803 

uneslabUshed 803 
recently Introduced and in 
vest gational 606 
w ihdrawti 806 

Dubln Sprlnz SoTinson syndrome 
356 

OuctUB arteriosus patent 175 
Dulcolax 305 
Dumdum fever 668 
Dumping syndrome 32$ 

Duodenal ulcer 320 
Ouphaaton 806 
Duplay a disease 426 
Ourabclln 581 
Dydrogeslerone 806 
Dymecor 808 

Dysentery amebic 679 681 
bacillary 329 
Shigella 329 
Oyagermtnoms 393 
Dyamenorrhea 378 
Dysostosis multiplex 599 
Oyspareunla 378 
Dysplasia polyostotic fibrous 535 
Dyspnea 129 
Dystrophia myatonlca 464 
Dystrophfles) 460 

progressive muscular 461 
reflex sympathetic 249 
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•E 


Ear diseases of liO 

external diseases of 112 
Inner diseases of Us 
middle diseases of 113 
Eaton vtrws 117 
EBI 681 

Echinococcosis 689 
ECHO virus infections 623 
Eclampsia 402 403 
Ecolid 197 198 
ECT 491 
Ecthyma 74 
Ectopic kidney 746 
pregnancy 401 
Ectropion 104 
Ectylurea 502 
Eczema 59 

circulatory or stasis eo 
herpetieum 604 
marglnstum 60 
seborrheic 66 

Edatate calcium disodUim 806 
disodlura 606 
Edema 26 28 170 
angioneurotic 68 
familial 381 
pulmonary acute 220 
Edrophonium chloride 463 
Effusion pleura) 1S7 
Eisenmenger s syndrome 178 
Elavil 504 606 
Eloetrie ehoek 7S4 
Electroconvulsive therapy 473 49i 
Sneetroeneephalography in 
psychiatric patients 408 
Electrolyte(s) in eardUe failure 31 
chemistry II 
concentrates 40 
defined 11 

and fluid disorders 1 1 
preparations oral 40 
solutions 40 
therapy 11 

and water distribution in body 
14 

Electrolyte regulating nilneralo 
corticotds 538 
Electroneutrality law of n 
Electroshock therapy 473 491 
Elimination diets 47 
Elipten 437 

EUlptoeytoats hereditary 274 
Embolism cerebral 442 
Embryoma of kidney 734 
Emetine 661 696 

and bismuth iodide 681 
poisoning 794 
Emlvsn 805 806 
Emotional factors in physical 
illness 466 

Emphysema, chronic pulmonary 153 
Empyema pleural 158 
EmuUlon(a) 64 
base 95 
Encephalitis 616 

arthropod borne 616 
epidemic 616 
post varicella 605 607 
Encephalomyelitis benign myalgic 
£33 

Encephalopathy hypertensive 736 


Endocarditis bacterial 190 
lenta 190 

Endocrine disorders 506 
Endometrial cjmts of ovaries 390 
Endometrioala 987 
Endometrium of uterus carcinoma 
Of 995 

Endomyocardial disease 229 
Endrate disodlum 806 
Enduron 237 
Enemas 90S 
Enovid 593 

Enteritis regional 330 
Enterobiasis 705 
Enterocolitis pseudomembranous 
337 

regional 930 
Entropion 104 

Enzyme(s) tests See specific types 
anestabllshed uaes of 805 
Eosinophil a pulmonary infiltration 
with 141 

Eosinophilic adenoma 512 
granuloma £01 
Ephedrine 10 132 
Epldem 0 encephalitis 616 
neuromyasthenia 622 
paroUtls 607 
pleurodynia 623 
typhus 624 

Epididymitis' scute 651 
Epilepsy 494 

drugs ussd in 436 
Epinephrine JO 132 579 
in anaphylactic shock 9 
poisoning 793 
Eplstaxts 121 
Epival 502 
EPS poisoning 786 
Epstein 8 syndrome 739 
EduanU 502 

Equtns gonadotropins 576 
Equivalent defined 11 
Ergonovine maleate 407 
Ergotamine with caffeine 433 
tartrate 433 
Ergot poisoning 793 
Ergotrate 407 
Erysipelas 76 
Erysipeloid 77 
Erythema tnuKIfoniie 57 
nodosum 56 
solare 63 
Erythermalgta 249 
Erythremia 292 
ErythrOcin 658 
Erythrol teiranltrate 236 
Erythromelalgia 249 
Erythromycin 658 
Esldrix 237 
Esophsgalgla 303 
Esophageal hiatus hernia 317 
Esophagitis peptic 316 
Esophagus scbalasla Of 314 
caretDoma of 318 
cysts of 315 
diseases of 314 
diverticulum of 315 
foreign bodies In 127 128 
neoplasms of 919 
ring of 315 
Stricture of SIT 
webs of 925 
Esotropia 106 


Espundia 690 
EST 473 491 
Estradiol benzoate 582 
dlproplonate 582 
valerate 582 

Estrogenic substances 582 
Estrogen{B) 581 
poisoning 783 

Estrogen progesterone test for 
pregnancy 396 
Estrone 582 
Ethantivan £05 d(7£ 
Ethchlorvynol 502 
Ether poisoning 798 
EthXnaroaie 502 
Ethinyl estradiol 582 
Ethoheptazlne 7 
Citrate 416 
Elhopropazlne 456 
Ethotolft 437 
Ethoitzolamide 237 
Ethyl blBCOumaeetate 357 
blonde 67 

poisoning 798 
Ethylene poisoning 788 

chlorohydrin poisoning 793 
glycol poisoning 793 
Elhylstlbamlne 689 
Ettyptsmlne 806 
Eurax 84 
Eutonyl 807 
Evsns formula 30 
Exanthema acute differential 
diagnosis 804 

Exercise in dlabetta meilitus 955 
in hemiplegia 819 
In rheumatoid arthritis 415 
Exfoliative dermatitis 62 
Exhaustion heat 760 
Exhibitionism 483 
Exophthalmos 523 

malignant (progressive) 521 
Exptropta 106 
Ezpandex tn shock 4 
Expectoration 129 
External cardiac massage 208 
Extra articular disorders 425 
Extrscellulsr water regulstion 
renal 17 

Extrasystole ventricular 213 
Eye d seases of 97 

Infections principles of 
treatment of 107 
medications contaminated 109 
myiasis of 714 
pain 67 

paUents postsurgieal or post 
traumatic and air travel 
768 

Strain 87 


T 


Eaqial paralysis 458 
Eainting 2 430 
tn pregnancy 397 
Fallot tetralogy of 177 
Familial essential xanihomatosis 
598 

Mediterranean fever 731 
periodic paralysis ^464 
Family counseling 47i 
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F«nconl B syiKJronie 533 5S6 145 

FasclolopBiasls 695 

FaKs) necrosis of breast 374 

pol/unsaturaled diets high In 51 
Fat soluble vitamins S88 

FatJgue 169 

Fatl7 acids essentia! diets high 
in SI 
liver 352 

Fava beac poisoning 793 
Favlsra 793 

Failo Londe atrophy 460 
F Cortc' S78 
Febrile convulsions 435 
Fecal impaction 305 
Feedings tube 49 
Feet care of in srterioielcrosla 
obliterans 243 
Felly s syndrome 253 
Ferrous gluconate 264 
sulfate 264 
Fetishism 483 

Fever I See also specific typea 
Cat aeratch etc 
convulaions due to 435 
reduction of 2 
sore 72 

FibnlUtion, atrial 2U 
vanirleuiar 814 
Irealment of 209 
rtbrinsgen def cleocy 28S 900 
human 901 
Fibrinegenapenia 900 
Fibrinous pleurisy 1S6 
ribrold tumor 386 
Fibromas of Use ovary 390 
Flbromyeras 389 
Fibrosis cystic S99 
Flbrosltls 429 
FUariasis 708 
Fireman a cramp 790 
Flrewerss poisoning due to 787 
Fish poisoning 793 
Fissure in sno 347 
Fistula arteriovenous 350 251 
test U7 

FUtula in ano 347 
Flagyl 381 807 
Flatulence 306 
flea typhus 625 
f lean nies 773 
Flexin 807 
Floating kidney 746 
Florsquln. 361 
Florinef 578 

Fludrocortisone acetate S4l 578 
Fluldfa) balance sheet 35 

amt electrolyte d aordeis 17 
losses basal 39 
therapy roalntenance 38 
In shock 4 
therapy 7) 

Fluke tnfeeUons 693 
Flumethiazlde 237 
Fluocicotone 606 
Fluoride poisoning 783 
Pluoroacetste poisoning 793 
FluoroursctI 373 60S 
Fluoxymeslerone 580 
Fluphenszlne 503 
Fluprednisolone 578 808 
Flurardrenolone 808 
Flutter atrial 111 
veotrlCuUr 214 


Folic acid 266 593 
deficiency 396 
rolllcie cysts of ovaries 389 
FolUcte sUnuilaUng honnone S7S 
Foitlculitia 74 
Food(a) basic 45 

carbohydrate content of 37 
low calorie SO 
potaonlng 330 784 
potassium eootent of 40 
protein content of SO 
sodium content of 48 
Fool athlete s 60 
Foreign bodies in air and food 
[Bssages 127 

comeal techmc of recnoval of 
108 

ocular 98 
Forhiata) 806 

Formaldehyde poisoning 794 
Formo) gel test 689 
Toatex 68 67 
He 66 

Fothergill a disesae 457 
rowter a solution 786 
Fractures pathologic 509 
Frambesla 675 
Freckles 88 
Freon 67 

Frledlander a pneumonia 138 
Friedman Hoffman test 398 
Frontal lobe tumor* 452 
Frostbite 758 
Fructosuria $98 

Fruit* c*rbohydr*te eonient of 47 

FSH 575 

Fuadln 994 

Fulvicin 78 

Fum«gliUn 963 

Pumtdil 693 

Functional and therapeutic ciassifi 
cation of heart diaea*e 171 
Fungal conJuneUvitl* 102 
diseasca 716 
Fungicidal agents 82 
Fungt overgrowth of in eye 109 
Fungixone 664 
Furadantln. 663 
Furazolidone nifuroxtme 381 
Furunculosis 75 
Fused kidney 746 


a 


Galactosemia 896 
Caleophobia 477 
Gallbladder Courvolaler a 350 
gangrene of 356 
Gallstones 360 
Gamma corirn 578 
CsDima globulin 60S 606 634 
hyperimmune 634 
hexaehlorlde olplraent 66 
GSRimexane 84 
Gangrene of appendix 338 
of the gallbladder 358 
gas 642 
Cantanoi 807 
Cantrialn 654 
Cargoytlam 599 
Gas gangreoe M2 
Casollne polstning, 783 


Gastric replacement solution 40 
ulcer 325 

Gastritis acute 3iB 319 330 
chronic 310 

Castroenterocolltis staphyJo 
coccic 330 

Caslroinleslinal disorders 
psychologic 808 
hemorrhage 308 
tract diseases of 303 
Gatophobia 477 
Gauger s disease 587 
Cauclex 259 
Oelfoam 77 
Gelusil 30$ 

Cemonil 436 

Cenelfes glossary of terms used 
in SOS 

Genitourinary tract diseases of 
735 

tumors of 754 

Gentian violet 64 96 696 705 
Centran in shock 4 
Geographic tongue 313 
German measles EOS 
Cestogens 582 
Giant 

cell arteritis 246 
thyroiditis 636 
follicular lymphom* 392 
thyroiditis 526 
hives 99 
urticaria 68 
CiardtasL* 980 
Gigantism 512 
Cila moniter bites 788 
Gingival fibromatosit SI4 
hypertrophy 314 
pigmentation 314 
Cingivtua necroUsing uleerat ng 
311 

QlUllgin 232 
GiUlln 832 
Glandular fever 621 
Glaucoma acute (angle closure) 84 
chronic 104 

Globulin human immune 351 
serum 817 

ClomerutonephriUs acute 735 
chronic 737 
latent 737 
Closaltla 313 
Clossodynia 313 
GlOBsopyrosis 513 
Glossy tongue 313 
Glucagon 557 

Glucose absorption, defects of 744 
blood 813 

and phosphate absorption 
defects of 744 
solution in shock 4 
tolerance tests 551 
to water 40 

Glucose 8 phosphate dehydro 
genase 271 

Clucosulfone sodium 654 
Clutethlmlde 502 
Clycente of peroxide 112 
Glyceryl Irinitrale 201 202 239 
Glyclnurla 595 
Glycobiarsol 681 
Glycogen storage disesse S9S 
Glycosuria 550 
renal 744 
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Clyeoeuric ricketa 744 
GnaihoBtomlasls 713 
Goiter exophthklmle 320 
lymphadenomstous S2B 
simple 516 

Cold salts poisoning due to 794 
thioglueose 416 
thlomalate 416 
Gonadal dysgenesis 570 
Gonsdotropinis) chorionic 576 
equine 576 

Gonococcie conjunctivitis lOO 
sslplngllls 651 
Gonorrhea 6S0 
Gonorrheal vaginitis 381 
Gout 414 420 
Gouty arthritis 420 
Grain hlalniu frog test 396 
Grand mal 43S 
Granulated lids 103 
Granulocytopenia primary 264 
Granuloma eosinophilic 601 
inguinale 34B 652 
venereum 652 

Cranulomatosls ^^egener s 730 
Granulosa celt tumor 392 
Gravel formation 508 
Graves disease 520 
Grief reaetlona 478 479 
Orifulvin 78 
Grippe 117 620 
Orlseofolvln. 78 
Growth delayed SOS 
rxeessive 505 
Ousnethldlne 167 198 
Guinea worn infeetion 7U 
Commas 672 
Gyneeelogte bsektehe 394 
OynecQ}ag> 376 
Gynecomsstla, 906 
Gynergen 433 


H 


Kaldrone 57B 807 
Hallnone 806 
Halitosis 303 
HalotesUn 560 
Halothane poisoning 708 
Hand Schuller Christian disease 
513 601 

Hansen S disease 648 
Haptoglobins 271 
Hartmann s solution 40 
Hartnup B disease 586 
Hashtmoto s thyroid lis S28 
Hay fever 118 
H disease 596 
Headache 432 
hlslaminlc 433 

due to meningeal Involvement 432 
migraine 433 

due to tnuseuloakeletal involve 
tnem 434 

as ocular symptom 87 
in pregnancy 308 
sinus 119 
Head injury 446 
Hearing toss 110 
Heart 169 
block 215 


Heart Cont d 
cUsesseCB) 160 

arlerioscleratie 200 
congential 172 
functional and therapeutic 
classiffcation 171 
pulmonary 226 
rheumatic 163 
signs of 170 
symptoms of 169 
sypl^ltae 227 
failure ctuigestlve 216 
In shock S 
HearUiurn 303 
in pregnancy 397 
Heat cramps 760 

disorders due to 759 
exhaustion. 760 
prostration 760 
rash 69 
stroke 760 
Uedulifl 257 
Helium 132 

Memadsorptlon virus infections 624 
Hetnatemesis 308 
Hematoma of nasal septum 117 
subdural 448 
Kemiaaopsla 820 
Hemlcranta 433 
Hemlp egte patient physical 
management of 819 
llemiock poisoning 796 
Hemochromatosis 355 599 
Henoglobioft) abnormal 275 
H disease 280 

hereditary persistence of fetal 
279 

Hemoglobinopathies 278 277 
Hemoglobinuria paroxysmal 

differential diagnosis of 274 
ooetumal 274 

Hemolytic anemia 268 269 270 
crisis treatment o' 270 
transfusion reactions 272 
Kamopericardlum 224 
Kemophllla 295 296 299 
Hemophilus influenzae meningitis 
638 

vaginalis vaginitis 381 
Hemoptysis 130 
Hemorrhage (see also Bleediag) 
gastroIntesUnal 308 
Intracerebral 443 
due to peptic nicer 321 323 
postpartum 407 
shock due to S 
subarachnoid 442 443 
vitreous IDI 

Hemorrhagic d sorders 295 

Hemorrhoids 346 
in pregnancy 398 
Hemothorax )50 

Henderson Hasselbslch equation 20 
Ifeparto 256 
Hepatic coma 354 

dysfunction, conatitutlonat 356 
porphyrias 598 
Hepatitis ehola^olitlo 351 
drug 352 
fulminan 352 
homologous senuD 350 
infectious 350 
viral. 350 


Mepatocellolar Jaundice 349 
Hepatogenic hypoglycemia 562 
Hepatolenticular degeneration 455 
745 

Heptabarbltal 502 
Hernia and air travel 768 
diaphragmatic 317 
hiatus 317 

Herniation Intervertebral disk 450 
Herpangina 623 
Herpes simplex 72 
keratitis 99 
zoster 72 

HETP poisoning 766 
Hetrazsn 703 710 713 
Hexadimethrine 244 257 
Hexamelhonlum 108 
Hexestrol 581 
Kexetldlne gel 361 
Hexobarbltal 502 
Hezyiresorcinol 695 699 70S 
Hiatus hernia 317 
Hiccup 304 
Hickey Hare teat 513 
Hidebound skin 728 
High calorie diet, 47 
High carbohydrate diet 46 
High potput failure 221 
High protein diet 46 47 
High residue diet 47 
High vitamin diet 47 
Hippocratic itsllB 91 
Hirschsprung s disease 342 
Hirsutism 90 597 
Hietadyl ]D 
Histamine 196 
Hisiamlnic cephalalgia 433 
H stopiasRoste 717 
His Werner fever 626 
Hives 66 

Hodgkin 8 disease 162 290 
Hogben test 396 
Homosexuality 483 
Hookworm diseaae 706 
Hordeolum 103 
Hormonels) 575 

anterior pituitary 575 
thyroid 576 

Hormone like agents 575 
Hornet sUngs 789 
Horseshoe kidney 748 
Horton s cephalalgia 433 
Human grnwth hormone 511 
Hureatln 681 807 
Humtdox 167 
Huntington s chorea 455 
Hurjer s syndrome 599 
Hydatid disease 699 
Hydatldiform mote 406 
Hydralazine 196 
poisoning, 794 

Hydrarthrosis tnierroittent 425 
Hydration normal 26 21 
Hydrazldes 504 
Hydrocortisone 578 
hemisuccinate 539 
ointment or cream 96 
sodium succinate In ansphy 
lactic shock 8 
la shock 5 

Hydrocyanic acid poisoning, 763 
liydrodluril 237 
HydroflumeJiiszide 23" 

Hydrogen ton concentration 20 
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Hydrogen Cent d 

secretion defects of 744 
sulfide poisoning 764 
Hydropericardiura 224 
Hydroph lie ointment 95 
Hydrophobia 619 
HydroQuinone poisoning 794 
Hydrotherapy 474 
Hydrothoras 159 
Hydroxychloroquine 64 71 
ll Hydroxycorlicosterone 578 
Hydroxyphenaraate 806 
Hydroxyprogesterone cappoate 683 
Hydroxyatllbainldine 719 
Hydroxyzine 503 
Hygroton 237 
Hykinone 264 
Hypeque 302 
Hypersldoateronlam 547 
Hyperbllln-blnemia 358 
Hyperemesla gravidarum 400 
Hyperglycemia 551 
Hypergonadism female 573 574 
male 567 

Hyperimmune gamma globulin 634 
serum 634 

Hyperlnaullnlam functional 562 
564 

organic 582 S63 
Hyperkalemia 31 34 
Myperreagnesemls, 36 
Hypermenorrhea 376 377 
Hypernatremia 24 37 38 
Hyporaephreraa 754 
Hyperoxaluria, primary S99 
RyperparaUiyroidtsm 530 
Hyperpituitarism S12 
Hyptrieniltivlty reactions treat 
ment of 666 
teata 666 
Hypersplenism 281 
Hypertenain 806 
Hypertension 193 
essential 193 
mal gnant 194 
pulmonary aecondary 204 
renal 1S4 
Hypertensive 

cardlovaacular disease 193 
encephalopathy 736 
Hyperthyroidism 520 
Hypertonic saline 40 
Hypertrichosis 90 
Hyperlropla 108 
Hypertrophic scars 91 
Hyperventilation syndrome 468 
HypervlUmlnosis A 588 
D 539 
K 689 

Hypnotic drugs 502 
Hypochloremic alkalosis 221 
Hypoflbrlnogenemia 800 
Hypogammaglobulinemia 594 
HypoglobttUnerala 574 
Hypoglycetn a 557 
hepatogenic 562 
Hypoglycemic agents oral 554 
Hypogonadism female 568 
male 585 
Hypokalemia 221 
Kyporoagneaemla 38 
Hyponatremia 24 27 28 29 
Hypoparathyroidism 828 
Hypophosphatssla 535 


Hypopltuitsry cachexia SIO 
Hypotension orthostatic 430 
postural 430 

Kypotbalamle amenorrhea 970 
Hypothyroidism StT SIS SI9 
Hypotonic saline 40 
Hypotre^a 106 
Hypovolemic shock 3 
Hypoxia with COj retention 163 
In shock 6 
HysteHs 476 
Hytakerol 929 S77 


Iceland disease 622 
ICSH 575 
IDU 100 BOO 
Ileitis regional 330 
Ileus adynamic 335 
Qldar BD4 
Qlness chronic 20 
llopan BOS 
Uosone 6S6 
Uotyctn 656 
Imferon 264 
Imipramlne 904 
Immersion foot 799 
syndrome 759 

Immune serum globulin 605 606 
immunization achedules 665 
Impetigo 73 
Bockhart a 74 
neonatorum 74 
ulcerative 74 
Inclueion blennorrhea 101 
Ineoraplete abortion 405 
heart block 214 
tneofttinence anal 346 
inevitable abortion 405 
Infancy early and air travel 769 
Infantile gluten enteropathy 337 
InfsnUham sexual 509 
Infarction myocardial 204 
pulCDODary 155 
Infection anemia of 262 
Infectious diseaaes 605 724 
hepatitis 350 
mononucleosis 621 
InfertiUly 364 

Inflamed eye differential diagnosis 
of 97 

Inflamraatory carcinoma 371 
Influenza 620 
Ingested poison 774 
INH 144 656 
Inhsled peisem 774 
Inner ear dlaeases of ItS 
Insect pdwder poisoning due to 783 
Insight in psychotherapy 474 
insufficiency adrenocortical 538 
540 

sente 184 181 
mitral 184 166 
tricuspid 184 189 
venous ehrotde 2SS 
Insulin 551 552 553 
shock therapy 492 
Intelligence tesU 469 
Intermittent fever 1 
hydrarthrosis 429 
interpretation in psychlat?7 474 


Interstitial ceU-stlmulatlng 
hormone 575 
Intertrigo 89 

Intervertebral disk herniation of 
450 

Intestinal amebiasis 679 

obstruction acute organic 334 
functlQzial 335 
polyp 344 
tuberculosis 340 
tumors 331 

Intestines diseases of 329 
small tumors of 331 
Intoxication ammonia 354 
Inlra articular corticolds 416 
Intracerebral hemorrhage 442 
Inlraeranlal aneurysm 443 
bleeding 442 
tumors 451 
Intractable angina 204 
Intradermal test for hypersenai 
tivity 666 

Intraductal papilloma 389 
Intraocular foreign body 98 
Intussusception 333 
Inversine 198 
Inversion of the uterus 408 
Involution#! melinchoUs 478 493 
psychotic resetion 493 
Iodine butanol extractable 814 
poisoning 783 
protein bound 814 
In thyroid disease 917 
tincture 83 

lodochlerhydroxyquin 70 681 
5 lodo 2 deoxyurldine 100 608 
lodopyrscel 657 
Ion dellned 11 
Ionizing radiation 768 
lothiouraeil sodium 632 
Ipecac poisoning 794 
Iproniazid 505 806 
poisoning 794 
Iritis 87 102 

Iron binding cspacity serum 814 
Iron deficiency anemli 263 
Iron dextrsn complex 264 
Iron salts poisoning due to 794 
serum 814 
storage disease 599 
Irradiation reactiona 765 
Irritable colon 308 
Ismelln 18T 198 
Isocarboxazid 505 
poisoning 794 
Isoniaztd 144 656 
Isophane insulin 552 
Isoprel 133 
Isoproterenol 132 168 
Uordll 236 
Isosezual pattern 567 
laosorbide dlnllrate 236 
Isoaporoeis 691 
Isotonic defined 13 
Isoxsuprlne 604 
Isuprel 168 
Itching 54 
itrumil 522 
Ivy poison 797 
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J 


Jacksonian epilepiy 435 
Japanese river fever 628 
Jarlsch Herxhefmer reaction CTO 
Jaundice 348 

consemtal hemolytic 269 
familial chronic idiopathic 356 
hepatocellular 349 
obstructive 349 
Jejunal ulcer 326 
Jelllnek a chart of alcoholism 483 
Jock Itch 80 

Joint(s) Charcot 425 439 674 
diseases of 412 
degenerative 419 
fluid examination of 411 
pain 509 


K- 


Kala azar 688 
Kananycln 663 
Kanirez 663 
Kaolin ointment 96 
Kaopectate 307 
Ksyexalate 35 40 
Keith Wagerer(KW) clustficatien 
of retinal changes 195 
Katoida 91 
Kemadrifl 456 
Kenacort 678 
KeratitU aetlnle 99 
chemical 100 
dendritic 99 
herpes simplex, 99 
ultraviolet 69 

Keratoconjunctivitis sices 730 
Kerstalytic agents 74 
Kevadon 807 

Kldneyls) adenocarcinoma of 7S4 
congenital anomalies of 744 
disorders of 735 
ectopic 746 
embryoma of 754 
floating 748 
fused 746 
horseshoe 746 
movable 745 
polycystic 745 
stones 751 

structural defects of 745 
tubular defects of 744 
Klmmetstfel Wilson disease SSO 
Klinefelter s syndrome 566 
KMC solution 40 
Koehler s disease 387 
K triplex 40 
Kvelm reaction 733 
Kwashiorkor 593 
Kwell 84 
Kynex 6$4 


L- 


Ksbyrlnlhine vertigo paroxysmal 
115 

Labyrinthitis 116 117 
Lacerations ocular 100 


Lacrimal sac abscess 104 
Lactation abnormal 508 
BuppreasiOD of 410 
LactobacUlua easel factor 591 
lactla Domer factor 591 
Lactogenic hormone 575 
Laennec s ciriitosla 352 
Lambliasla 690 
Lanatoalde C 232 
Largon 807 
Larkspur poisoning 795 
Larva migrans cutaneous 711 
visceral 708 
Laryng Us 125 
Larynx diseases of 125 
foreign bodies In 127 
tumors of 125 
Laasar s paste 95 
Lead poisoning 784 
LEceU 725 726 
Leg cramps in pregnancy 399 
Leiahtnaniasia 688 
cutaneous 669 
mucocutaneous 690 
visceral 688 
Leme insulin 552 
Leprosy 648 
Leptospirosis 677 
Leptothrix conjunctivitis 102 
LeriUne 7 

Letterer Siwe disease 601 
Leucine sensitivity disease 586 
Lcukemu(s) 283 286 
Leukeran 287 291 
Leukoplakia 87 
of the mouth 312 
Leukorrhea 376 
LevanU 502 
Levarterenol 198 578 
in shock 4 
Levo Dromoran 7 
Levomepromazine 806 
Levophed 4 196 
Levopropoxypheoe 806 
Levorphanol 7 
Levothyroxlne sod um 524 
Levulosuria 596 
Leydig ceU tumor 568 
Libido lack of 509 
Librium 502 
Lichen planus 64 

simplex chronlcus 61 
Lid(8) granulated 103 
lacerations of too 
Lidocalne 246 
Lipase serum 815 
Lipid 

hisUocytoais keraain type 597 
phosphatide 597 
metabolism disturbances of 597 
pneumonia 140 
Lipocbondrodyatrc^ihy 599 
Lipodystrophy fnteaUnal 337 
Lipogranulomatosls 597 
Lipoid ceil tumor virillxing 392 
Lipotrople agents unestablished 
uses of 605 
Llquamar 257 
Liquid peirolstum 305 
Llstlea 606 
Livedo retieolsrts 248 
Liver abscess due to ameblaais 681 
diseasea of 348 
fatty 352 


Liver Cemt d 
nuke 695 
rot 695 

Lobar pneumonia 135 
Local corticosteroids 587 
Lockjaw 643 
Loeffler 8 syndrome 141 
Loiasla 710 
Lomidine 669 
Lomotil 307 
Lonalac SO 
Lotions 94 
Louse body 85 
head 85 
typhus 624 

Low calorie diets 47 SO 
Lower nephron nephrosis 741 
urinary tract infection 748 
Low fat non gas forming diet 46 
Low protein diets 47 
Low purine diets 47 
Low sodium diets 47 SI 
syndrome 221 
LSD 474 

Lucanthone hydrochloride 695 
Ludwig s angina 124 
Lugoi a solution 522 
Lumbosacral disk 451 
Lung(s) abscess 14T 
diseases of 135 
Lupus 

erythematosus 

chronic discoid 71 
dttttmintied, 125 
systemic 725 
pernio 731 

Luteinizing hormone 575 
Luieotropic hormone 675 
Lymphadenitis acute mesenteric 
340 

Lymphangitis 260 
Lymphatic channels diseases of 
260 

obstruction, fluid problems in. 3i 
ayslem diseases of and blood 
diseasea 263 
Lymphedema, 281 
Lymphocytic choriomeningitis 617 
Lymphogranuloma inguinale 61S 
venereum 61S 

stricture due to 346 
Lymphogranulomatosis benign 73| 
Lymphoma 162 

giant follicular 292 
Lymphopathla venereum 615 
Lymphoreticulosis benign 621 
Lymphosarcoma 162 291 
Lysergic acid diethylamide 474 
Lysol poisoning 786 
Lysovane 456 




Macrogenitosomia praecox 544 
Macroglobulinemia 289 60’’ 
Macrometbod for blood glucose 8 I 4 
Madribon 654 
Maduromycosis 723 
Magnesia magma 305 
Magnesium metabolism 

abnormalities in ,38 
oxide 322 
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Ma^esiutn Cont d 
salu poisoning 7dS 
eorum 81S 
sulfate 736 
soaks 93 
solution 40 
IrUiUeale 322 

Maintenance fluid and electrolyte 
therapy 38 

Malabsorption syndrome 336 
Malaria 682 

simian In man 685 
&1alathIon poisoning 788 
Male hypergonadism 567 
hypogoradlsm 565 566 
sex hormone S80 
Malignant hypertension 184 
Malnutrition 20 
Malta fever 640 
Mammography 369 
Manganese poisoning 795 
Manic depressive psychosis 478 
484 

Mannitol hexanitrste 236 
Maple sugar urine disease 595 
Marchand s mulUpIe nodular 
hyperplaaia 3SS 
March hemoglobinuria 274 
Marchlafeva KUcheli sytufrorae 274 
Marfan s lyndrome 598 
Marginal ulcer 326 
Marts Slrumpell disease 417 
Marihuana 489 
poisoning 76S 
Marplan 505 
Marsllid SOS 806 
Masks oxygen, 164 
Msssage extaraal cardiac 208 
Massive spisms 435 
Maas medlasUnsl 150 
Maateetomy radical eorapUcatlena 
of 373 

Mastoidius 114 
Matches poisoning due to 787 
McArdle s syndrome 597 
Measles 603 
German 605 
Mebaral 436 438 S02 
Meeamylsmlne hydrochloride 168 
Meckel s diverticulitis 332 
Mediastinal mass 160 
MedlastinlUs acute 163 
Mediastinum diseases of 160 
Medical D and C 569 562 
bledlna 711 

Mediterranean anemia 280 
fever 640 

familial 731 
Medomln. 502 
Medrol 578 

Itedroiyprogesterone 377 582 
Medulla adrenal 548 
Megacolon congenlUl 342 
Meglmide 805 

Melancholia Involutional 478 490 
493 

Melarsen oxide 686 
Mel B 686 
Melena 308 
Xtellarll 503 
Mel W 687 

Menadione sodium bisulfite 257 
392 

Mfnlire s syndrome 115 


Meningitis grairalomatous 635 
Ilernophllus iiiflnenzae 638 
menlngocoecic 635 
pneumoeoecic 636 
purulent 635 
stsphylococde 636 
itreplecocclc 636 
tuberculous 637 
viral 635 

Meningococcle meningitis 635 
Menlsgoeneephalltis mumps 610 
Menopausal syndrome STl 
Menorrhagia 376 
Mental changes lo endocrine 
disease 509 
deficiency 500 
patients detention of 492 
reiantatioo 500 
syndrome organic 820 
Menthyl anthranUate 63 
Mepaalne 503 
Meperidine 7 
congeners 7 
Mephenesto 278 804 
Mephentermlne sulfate in shock 4 
Mephobarbital 436 438 502 
Mephyton 257 302 
Meprobamate 502 
potaoniog 794 
MeR/29 807 
Merallurtde 237 
Mcrcaplomerln 237 
Mercaplopurine 264 286 
Mercuhydrtn 237 
MercumatUln 237 
Mercurial diuretics 237 
Mercurophylllne 237 
Mercury blehleiide solution 93 
poisoning 784 

Mercury salicylic acid hair lotion. 
94 

Mercuzanthin 237 
MerethoxyUine procaine 237 
Meraalyl 237 
Mesantoln. 436 

Mesenteric vascular occlusion 332 
Mesenephroma of ovary 391 
hfestlRon 463 

Metabolic acidosis 20 21 23 33 
aUsiosis 20 21 23 36 
diseases bone 528 533 
hereditary 593 
disorders 588 
Metabolism water of 41 
Metabutamate 606 
MetaAydrIn 237 
Metsidehyde poisoning 795 
Metal fumes poisoning due to 795 
Metamine 236 
Metamucll 305 

Metsraminol bltartrate In shock 4 
Metasoat diseases 683 
Methadoo 7 
Methallenestrll 581 
Methandrosleoelone 581 
hlethsntheline bromide 323 
klethspyrilene 10 
Melharbltal 436 
Methazolamlde 237 
Methemogloballnemla 694 
Methenaniine pofsoaing. 795 
MelhiciUln 192 657 
Methlmazole 522 
Methocarbamol 604 


Methopyrapone 806 
Methopyrone (Su 4885) test 510 
Methotrexate 264 
Methotrlmeprazine 806 
Melhoxamine In shock 4 
Methoxsalen 63 
Methoxyflurane 806 
Methoxyproraaaine 806 
Methacopolamlne bromide 323 
Methsuximide 436 
31ethyelothiazide 237 
Methyl bromide poisoning 785 
chloride poisoning 795 
salicylate 6 
sulfate poisoning 795 
Methyldopa 807 

Methyl glucamlne diatrizoate 240 
Methylphenylethylhydantoln. 436 
Metbylprednlsolone 578 
MethytrosaniHoe chloride 706 
hlethyltestosterone 581 
Methyprylon 502 
Methyaerglde maleate 433 807 
Metol poisoning 795 
Metopirone 806 
Melrszol 805 
Metronidazole 381 807 
Metrorrhagia 376 378 
Meutengraeht s diet 46 324 
Middle ear diseases of 113 
Mldieel 654 
Migraine 433 
MlUsria 69 
MlUbls 68t 
Milk of bismuth 307 

belied lo duodenal ulcer 322 
goats la duodenal ulcer 322 
Milkman s syndrome S33 
Mliontin, 436 
Milroy B disease 251 
Mlitown $02 
Mineral ell 305 
MlracU D 695 
hUradon 257 
Miscarriage 404 
Mist O] Gen 167 
Mitralinsufficiency 164 186 
stenosis 183 184 
Mlttelachmerz 376 
Modumate 3S4 
Mol defined 11 

Molecular struciare abnormality 
of 594 

Mole hydaUdiform 406 
Moloney test 632 
Monase 606 

Montlial onychomycosis 62 
MoiUliasis 312 720 
cutaneous 63 
oral 312 

Mononucleosis infectious 621 
Montenegro s test 690 
Morning sickness 400 
Morphine 7 
congeners 7 
poisoning 765 
In shock 3 

Morvan s disease 439 
Motion aicknesS 432 
and air travel 769 
Mouth cellullUa of floor of 124 
diseases of 310 
rinses 312 
washes 312 



Mouth to mouth breathing 165 166 
Mucin clot teat <11 
Mucous colitis 30S 
Mucoviscidosis 599 
Multiple myeloma 287 
neuritis 4S8 
sclerasis 452 
Mumps 609 

convalescent seiuira 610 
menineoencephalitls 610 
orchitis 610 

virus vaccine 610 
Murine typhus 625 
Murmurs cardiac lit IBS 
Muscle cramps 509 

reUxants voluntary unestab 
llahed uses of 804 
Muscular atrophies 460 
dystrophies 460 461 
Musculoskeletal headache 434 
Mushroom poisoning 785 
Myalgia epidemic 623 
Myasthenia gravis 482 
Mycetismus 76S 
Mycetoma 723 
Mycosis fungoides 292 
Mycoatatin 664 
Mycotic diseases TiS 
Myelonbrosis 289 
Myeloma multiple 2B7 
Myelopathic muscular atrophy 460 
Myelosclerosis 289 
Mylasla 714 
ocular 714 
Myleran 265 

Myocardial Infarction 204 
Myoearditla acute 229 
diphtheritic 633 
neonatorum 623 
Myocardium diaeaaes of 226 
Myoglobinuria idiopathic 274 
Myoma of the uterua 366 
Myositis epidemic 623 
Myotonia acquislta 463 
atrophica 464 
congenita 463 
MysoUne 436 438 
MytelBae 463 
Myxedema SIS 
preUblal 521 


-W- 


Naclex 237 
Nacton 807 
Kail disorders 91 
Kalline 488 
Nalorphine 468 

Kandrolone phenylproplotiate 581 
Naphthalene chlorinated 
poisoning due to 792 
poisoning 795 
Kaphthol poisoning 705 
Kaphthylam ne poisoning 796 
Kaphurlde 686 
Naqua 237 
Nareoanalysif 473 
Narcolepsy 430 
Narcosynthesla 473 
Narcotic addiction 488 
analgesics 6 
poisoning 765 


Nardil SOS 

Nasal caUieter for oxygen 164 
septum abscess of 117 
hematoma of 117 
tumors 120 
Naturetln 237 
Nausea 303 
Nejullser 168 
Necrophobia 477 
Necroitxing ulcerating gingivitis 
311 

Negatan 384 

Neighborhood reaction 635 
Nematodal infecllons 700 
Neo A Fil 63 

Neocinchoidien poisoning 792 
Neodrol 581 
Neohydrtn 237 
Neomycin 663 

Neoplasms See specific types 
Neosporin powder 60 
Neostiboaam 669 
Neostigmine 199 463 
poisoning 796 
lest for pregnancy 396 
Neo Synephrine 4 114 116 120 
Nephrocalcinosis 751 
Nephroptosis 746 
Nephrosclerosis arteriolar 741 
Nephrosis 739 
Nephrotic syndrome 73$ 
Neptacaoe 237 
Nerve deafness 110 
^fervous tyalem disorders of 426 
Neuralgia trifacial 457 
trigeminal 457 
NeuriUe diphtheritic 633 
multiple 4S8 
NeurodermatlUe chronlcus 
aimpiex 61 
disseminated 50 
Neurofibroma 162 
Neurogenic arthropathy 425 
shock 2 

Neuromuscular disorders 460 
Neuromyasthenia epidemic 622 
Neuropathy peripheral 458 
Neuroses deep seated, manage 
meot of 472 
Neurosis anxiety 475 
Neurosyphllls 673 
Neurctlc depressions 476 479 
patients end air travel 769 
reactions 475 
Neutropenia malignant 294 
Nevl 87 
Niacin 590 
Niacinamide 590 
NUlamide 505 
poisoning 794 
Niamid 505 

poisoning 794 

Nickel carbonyl poisoning 796 
Nicotinamide 590 
McoUne poisoning 786 
Nicotinic acid, 980 

In nerve deafness 111 
poisoning 591 
Nlcotlnyl alcohol 804 
Nielsen method of artificial 
respiraUtsi 166 167 
Niemann Pick disease 597 
Nikethamide BOS 
Nikolsky s sign 58 


Nilevar 581 582 V 

Nilodin 695 

Nipple discharge cytologic 
examination of 369 
differential diagnosis of 369 
NlsenUl 7 
Nitranitol 236 
Nitrates 236 
poisoning 794 
Nitrites 23S 
poisoning 784 
Nitrofurantoin 663 
Nitrofurazone 362 
Nitrogen liquid. 73 

mustard 286 291 373 
nonprotein 815 
Nitroglycerin 201 202 
Nitromersol 96 
Nitrous oxide poisoning 788 
Nocardiosis 721 
Nodal rhythm 212 
tachycardia 212 
Nodular panniculitis 729 
Noludar 502 

NonmetaboUc bone disease 536 
Nonnarcotic analgesics 7 
Nonprotein nitrogen 815 
Norepinephrine 579 
Noreihandrolone 581 582 
Norethlndrone 377 582 
lest for pregnancy 396 
Noreihynodrel and ethinyl 
estradiol 582 
test tor pregnancy 39$ 

Norlnyl 807 
Norlutin 377 582 
North American blastomycosis 7i9 
Queensland tick typhus 628 
Nosebleed 121 
Nose diseases of 117 
Nostyn 502 
NovoblocUi. 664 
Novrad BOB 
Noxtnan 806 

Nueleos putposua herniated 430 
Numorphan. 7 
Nutritional disorders 588 
Nux vomica poisoning 789 
Nuxlne 346 
Nyctophobia 477 
Nylidrin 248 804 
Nystatin 664 

mouth rinses 312 


O- 


Oak poison 797 
Obesity S07 592 
Objective tests 469 
Obsessive compulsive reactions 
477 

Obstetrics 393 

Obstruction bowel fluid prcblenia 
in 30 

functional Intestinal 335 
lymphatic fluid problems In 3l 
organic intestinal 334 
due to peptic ulcer 321 
of superior vena cava 259 
due to ulcer surgery for 325 
venous fluid problems in 30 
Occipital lobe tumor 452-''‘'" ^ 
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Occlusion acute arterial, 2 
Ocular lacerations 100 
myiasis 714 
pain 97 

On(s) of efienopodlum 704 
poisoning 796 

volatile poisoning due to 799 
Olntmeat(s) 96 
1 2 3 96 

bases 9S 

Old World tick typhus 624 
Oligemic shock, 3 
Olive oil 305 
OMPA poisoning 786 
Onchocerciasis 712 
Onycholysis 91 

Onychomycosis candidal 82 
Ophthalmia tOO 101 
neonatorum 102 
Opium addiction 468 
Oppenheim s disease 460 
Oral hypoglycemic agents SS4 
Ora Testryl 580 
Orbital eeilulltia 101 
Orchlt a mumps 610 
Oretlc 236 
Oriental button 689 

lung fluke disease 696 
sore 688 689 
Orlnaae 631 594 
teat 664 
Ornithosis 6>4 
Oroya fever 632 
Orpbenadrlne hydrochloride 436 
Ortho Novum 807 
Orthopnea 169 
Orthoatatie hypotenaion, 450 
Oselllomairy 240 
Osier a dlieaae 292 
Osnolsrity 13 
control of 14 
disorders of 26 
Osmosis of solutions IS 
Osmotic pressure of solutions IS 
Oalsltts deformans 537 
fibrosa disseminata S56 
Osteoarthritis 414 419 
Osteoarthropathy pulmonary 130 
Osteomalacia 533 
Osteoporosis 534 
Ostlum^cnutidutn J.7> 

Otitis eaterns 112 
media 113 114 
Otomycosis 112 
Ouabain 232 
Ovalocytosis 274 
Ovarian agenesia primary 570 
cancer secondary 393 
eysta 389 390 
tumors 389 

Ovaries diseases of 568 
Ovary fibromas of 390 

virilizing disorders of 574 
Overhydratlon 24 26 29 
Oxacillin sodium 807 
Oxalic acid poisoning 785 
Oxeleala 599 
Oxygen msaks 164 

nasal catheter for 164 
tent. 163 
therapy 163 

dangers of 163 
Oxymetholone 581 
Oxymorphone 7 


Oxyphenbtilazime 418 807 
Oxyphenonlnm bromide 323 
Oxytetracycline 660 
Oxytocin injection S76 
Oxyuriasis of intestine 705 


-P- 


Pacatal 503 
Pack cold 474 
Paget 6 carcinoma 371 
disease 87 537 
Pagitaae 456 
Pain 6 

abdominal tn pregnancy 400 
anginal as precursor of 

myocardial infarction 204 
cheat 170 

orgaidc and psychogenic differ 
ential diagnosis of 393 
pelvic psychogenic 393 
sa symptom of genitourinary 
tract disease 734 
Palindromic rheumatism 424 
Palpitation 170 
Palsy Bell s 458 
Paludrine 684 
Pamaquine poisoning 796 
Famine 323 
Panarterilla 727 
Pancreas carcinoma of 365 
diseases of 362 
Pancreatic domaae 166 
fibrosis 599 

islet calls diseases of S49 
Psncresiln 365 
PancreaUUs 362 364 
Pincytopenls 366 
Panhypopituitarism 510 
Panmycin 661 
Pannienlltia nodular 729 
Panparnlt 456 
Pantothenyl alcc4iol BOS 
Panwarfin 257 

Papanicolaou examination 383 
Papaverine 156 244 804 
PapUlitis 346 

chronic Ungual 313 
.tJAce <amiRnMnnntrau>tr Jt? 

Para aminohlppurle acid 657 
Para amlnosalicytlc acid 144 855 
Parsbroiadylamlne 10 
Paracentesis thoracic 224 
FaradioDC 436 
Paranex 804 
Paraganglioma 546 
Paragonimiasis 696 
Paraldehyde 502 
poisoning 786 
Paralysis agtians 454 
rsmillsi periodic 464 
peripheral facial 456 
rehabtlitaUon lit 619 
Werdnig lloffmann 460 
Paramethadione 436 
Paramethasone acetate 578 807 
Paranoid disorders 482 
Parapharyngeal abscess 124 
Parslhlon poismlug 766 
Parathyroldfs) 528 

disorders principal findings in 
530 


Parathyrold(B) Cont d 
hormone 529 577 
tetany 528 

paratyphoid fever 638 
Paregoric 307 
PareflOgen 301 
Parenteral fluids In shock 4 
Paresis juvenile 674 
Pargyllne 807 
Parietal lobe tumors 452 
Parkinsonism 454 
Parnate 807 
Paromomycin 681 807 
Parotitis epidemic 609 
ParosysRial atnai tachycard a, 210 
hemoglobinuria differential 
diagnosis of 274 
labyrinthine vertigo 115 
nocturnal hemoglobinuria 274 
peritonitis benign 731 
ventricular tachycardia 213 
Parrot fever 614 
Parry a disease 520 
Parsldo'l 458 
Partial heart block 214 
PAS 144 655 

Passive and aggressive person 
slides 481 

Patent ductus arteriosus 175 
Pathilon 323 
Pathologic fractures 509 
PBI 516 
PCO, 21 

Pectin kaolin compounds 307 
Pedleulests 85 
Pedophilia 483 
Pegartone 437 438 
Pellagra 590 

Pelvic innamisatorydiaBaae 851 
pain paychogenic SS3 
Pemphigua 58 
Penbfltin 806 
PenteiUamine 745 
Penicillin 656 

Pentaerythrltol teiranllraie 203 
Pentamidine Isethlonate 686 689 
Penthrane 806 
Pentobarbital 502 
Pentolinium tartrate 197 193 
Pentestam 689 
j^nwJVhir JW 
Pentolhal Interview 473 
Pentylenetetrazol 805 
poisoning 796 
Peptic esophagitis 316 
ulcer 320 32t 
Perasll 10 
Percussion test 254 
Perisctln 806 
Periapical abscess 310 
Periarteritis nodosa 727 
Periarthritis of shoulder 426 
Pericarditis 

acute 222 

nonspecific 623 
chronic constrictive 225 
with effusion 223 
purulent 225 
rheumatic 224 
tuberculous 224 
Pericardium diseases of 222 
Periodic disease 731 
Periodontal abscess 310 
disesse 311 
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Periodontitis 311 
Peripheral arterial function tests 
339 

arteries diseases of 341 
nerve disorders of 458 
injuries 459 
neuropathy 458 
vetns diseases of 253 
vessels 239 
Peritonitis acute 366 
benign paroxysmal 73 1 
fluid problems in 30 
Perltons Uar abscess 124 
Pcrltrafe 2tJ2 236 
Permanganate poisoning 796 
PerralUI 5O3 
Pernicious anemia 265 

vomiting of pregnancy 400 
Pernio 758 

Peroneal muscular atrophy 481 
Perphenazine 503 
Persantin 8O6 
Personality disorders 481 
Perthes test 254 
Pertussis 633 

Immunization 66s 
Pesticides poisonltig due to 786 
Petit mal, 435 
Petrolatum es 
Pharyngitis simple 122 
sireploeoccie 630 
Pharynx diseases of 322 
pH effect of COt content on 31 
Phemerot poisoning 791 
Phenacemlde 436 458 
Phenaeetin 2 6 
poisoning 788 
Phensgiyeodo] 502 
Phenazoelne 7 
Phsndlmetraclne 893 807 
Phenelzine S05 
poisoning 794 
Phenergan 10 503 
PhenethlcilUn 657 
Phenformln 554 
Phenlndlone 257 

poIsoni>\g. K 20 776 
Phenlprazine 505 807 
poisoning 784 

Phenmetrazine hydrochloride 592 
Phepobarbital 438 438 502 
Pbenelphihalein poisoning 798 
Phenol poisoning 786 
Phenothlazine(s) SOI 503 604 
poisoning 786 
Phenoxene 458 
Phenoxybenzaratne 189 804 
Phenprocoumon 257 
Phensuxlmlde 4 38 
Phentolamtee 198 548 580 
Phenurone 436 438 
Phenjlbuuzone 355 417 418 437 
poisoning 790 

Phenylenedtamlne poisoning 796 
Phenylephrine 114 118 120 
In shock 4 
Phenylketonuria 595 
Phenylpropanolamine 114 118 120 
Phenylpyruvlc oligophrenia 595 
Phenyramidot 604 
Pheochromocytoma 1B4 548 
testa for 196 
pHisohez 67 
Phlebothrombosla 255 


Phlebotomy 294 
Phohex 50a 
Phobic reactions 477 
Phoadrin poisoning 786 
Phosphatase acid serum 615 
alkaline serum 815 
Phoephate metabolism abnormal 
ttles in 38 

Phosphorus absorption defects of 
t44 

inorganic serum 816 
poiamitng 787 
Photophobia 97 
r^thalyisalfalhlazole 342 
Physical agents diseases due to 
756 

therapy of arthritic joints 425 
In psychiatry 474 
Phyeoaugmlne poisoning 796 
Phytonadione 257 302 
Plan 675 

Pick 8 disease 22S 
Plcrotoxin 805 
poisoning 796 
PIE syndrome 141 
Pigmentary cirrhosis 599 
disorders 88 

Pigmentation abnormal skm 507 
of gingtvas 314 
Pilocarpine 314 
Pimiaodone 7 
Pinguecuia >02 
Pima 675 

Pinworm infection 70S 
Pipenzolate methylbromide 333 
Piperazine 703 706 
PIperoxan 548 
Pipial 333 
Pitocin 576 
Pltreastn 576 
tannate 576 

Pituitary basophilism 542 
gland diseases of 510 
hormones anterior 575 
Pityriasis rosea 65 
pK 20 
Placii^} 502 
Plague 646 

immunization 666 
pneumonic 646 
vaccine 646 
PianUr wart 73 
Plant Irritants dermatitie due to 
55 

Flaquenii 64 81 
Plasma antlhemophlilc 2QT 
cell myeloma 267 
expanders in shock 4 
fresh frozen. 297 
lipid disturbance 507 
protein fraction# deficiency of 
594 

in shock 4 
Plavolez 4 
Plegtne 592 807 
Pleura diseases of 156 
t’leural effusion 157 
Pleurisy fibrinous 156 
Plumbism 784 

Plummer Vinson syndroRie ZB1 
St5 

Pneumococeic comeal ulcer 99 
meningitis 636 
pneumonia 135 


Pneumoconioses ISO ISl 
Pneumomediastinum 161 
Pneumoniajs) allergic 141 
bacterial uncommon specific 
138 

bronchial 139 
Friedlander a 139 
Hemophilus Influenzae 139 
hypostatic 139 
Upld 140 
lobar 135 

mixed type bacterial 139 
pneumococcle 135 
primary atypical 140 
rickettsial 141 
staphylococcic 138 
streptococcic 136 
terminal 139 
viral 141 

Pneumonic plague 646 
Pneumothorax 159 160 
Podophyllln, 347 
Poison See also spectfle types 
hemlock. 786 
ingested 774 
inhaled 774 
ivy 55 797 
oak 797 
removal of 775 

Poisoning 770 See also specific 
types 

scute prLoelplta ot treatment 
of 775 

diignOBia of 770 
first aid measure# In 774 
Polarsjnine 10 
Petdine methyltulfate 807 
PohomyelitJ# 610 
bulbar 611 
immunization 665 
nonparalytie 811 
paraiyilc 611 
PollenosLs 118 
Polyarteritis nodosa 727 
Polybrene 244 257 
PolycyeUne 661 
Polycystic kidney# 745 
Polycythemia 130 
vera 292 
Polydipsia 598 
Polymenorrhea 376 
Polymyzio 662 
Polyneuritia 4 58 
Polyostotic fibrous dysplasia 538 
Polyps of the cervix 385 
of the colon 344 
of the rectum 344 
Pol}aorbate (60) 49 
Polythtazide 237 807 
Polyunsaturated fats diets high In 
51 

Polyuria 508 

Polyvalent gas gangrene antitoxin. 
642 

Influenza virus vaccine 621 
Porphyria(6) acute 598 
cutanea tarda 598 
erythropoietic 598 
hepatic 598 

Porphyrin metabtjUsm disorder# 
of 598 

Porphyrlnurlas acquired, 598 
Portal cirrhosis 352 
Positive pressure uriis inter 
mlttent 165 
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rwtertor pituitary horraortfli 578 
powder 578 
tnuff 5U 

PosieroUtersI acJero*!* 4S7 
Postgaslreciomy syndrome 328 
PoEtmessles encephalitis 805 
Poslmenopaussl osteoporosis 534 
vaginal bleeding 377 
Pos*neeroUc cirrhosis 355 
Pos^erativt patients and air 
travel 768 

Postpartum depression <78 
hemorrhage 407 
Poaipuberal hypergonad sm SSB 
Postural hypotension 430 

tests Is vascjlsr dlsesse 239 
Potissium arsenlte 288 
chloride solution 40 
content of foods 49 
deficiency 27 
gluconate solution 40 
tod.de 723 

metabollsis disorders of 21 
permangsoale 84 
physio ogle regulation of 18 
regulation renal 16 
salts 213 

se reilon excess 748 
acrvra 818 
and ECO 34 
thioeyaasta 168 
•astags (ytidroae 745 
Petaney lack of 508 
Pottidliaaae 423 
Powders 83 
PranUl 323 
Praeoeleus puberty SOS 
virillxitlon S4S 
Prednisolone 838 579 
Prednisone 579 
PreedlampsU 402 
Prefnaney and air travel 789 
in cardiac patients 330 
and the disbcUe patient 580 
dlagnoslf of 395 
ectopic 401 
manifestations of 885 
minor dlscomforta of 397 
surgery during 409 
tesu 396 
toxemia of 402 
urinary tract infections during, 

Preludln 593 
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